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PRESIDENTS    ADDEESS. 

The  Influence  of  Psychogenic  Factors  in  Nervous  Disorders. 

By  William  Aldren  Turner,  C.B.,  M.D. 

It   is   not   my   purpose  on    taking  over    the    honourable    orru  • 
President  of  the    Section   of  Neurology  for  the  current  Session  to  g 
you  in  the  address,  which  it  is  customary  for  the  President  to  deliver  on 
this  occasion,  a  retrospective  account  of  the  progress  of   Neurological 
Science  or   to  refer  to  the  part  which  members  of  this  Section  have 
taken  therein.     We  cannot  fail,  however,  to  honour  the  nanus  ..f  many 
members  of  the   Section  who  are  no  longer  with  us,  nor  withhold  our 
tribute   of  respect  to   the   memory   of  those   whom   we  hav< 
regard  as  amongst  the  great  masters  of  British  neurology. 

Epochs  in  Neurology. 

It  might  not,  however,  be  without  interest  or  profit  t<>  reflect  for  a 
few  moments  on  three  outstanding  circumstances  w  hich  have  determined 
a  notable  advance  in  the  progress  of  our  specialty. 

The    localization    of  cerebral    function     began    t.>    atti 
attention  both    within    and    outside  the  profession  son  re  1 

became  a  student  of  medicine.     The   researches  eh-mak 

and  prepared  the  way  to  a  great  outburst  ot  enthusiasm  for  ;  {ical 

investigation  and   research.     The  impetus  thus  given  to  □ 

\t  .1  meeting  of  •!--  s,    ti  n.  held  1 1 
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the  new  methods  of  work  may  be  likened  to  the  discovery  of  a  rich 
mineral  region  of  the  earth's  surface.  As  the  prospectors  rush  for  gold 
so  numbers  of  well-trained  and  enthusiastic  investigators  set  to  work 
to  ascertain  the  structure  and  functions  of  the  brain  and  spinal  cord.  In 
a  few  years  the  anatomy  of  the  central  nervous  system  became  unfolded 
in  its  complexity  and  richness  of  structure.  Clinical  observations  were 
correlated  with  anatomical  and  pathological  knowledge,  whereby  the 
organic  diseases  of  the  brain  and  spinal  marrow  became  based  on  sure 
and  certain  foundations.  The  final  decade  of  last  century  and  the 
early  years  of  the  present  one  were  the  most  fertile  and  prolific  in  work 
of  this  nature,  and  it  is  not  improbable  that  the  high  water  mark  of 
anatomico-pathological  investigation  into  nervous  diseases  was  reached 
at  this  time. 

Although  the  operation  of  lumbar  puncture  was  described  so  long 
ago  as  1891,  there  was  no  general  resort  to  its  practical  application 
in  clinical  work  until  comparatively  recent  years.  Its  present  day 
extensive  and  routine  employment  in  nervous  and  mental  diseases, 
providing  thereby  the  means  of  a  bacteriological  and  serological  exami- 
nation of  the  cerebro-spinal  fluid,  as  an  aid  to  diagnosis,  is  one  of  the 
most  valuable  later  day  advances  in  neurological  medicine.  Largely  in 
consequence  of  this,  the  infective  or  toxic  origin  of  many  organic 
nervous  diseases  is  now  well-established.  There  is,  however,  one  chronic 
progressive  disease,  very  common  in  this  country,  which  for  some  reason 
has  resisted  efforts  made  to  ascertain  its  causation.  I  refer  to  dissemi- 
nated sclerosis,  the  pathogenesis  of  which  is  still  as  obscure  as  when 
its  symptoms  and  clinical  course  were  described  more  than  thirty 
years  ago. 

It  seems  hardly  necessary  for  me  to  do  more  than  mention  the 
value  of  the  researches,  which  have  been  made  during  later  years 
upon  the  functions  of  the  endocrine  glands  and  the  important  part 
played  by  their  secretions  in  the  aetiology  of  disease,  and  more 
especially  of  those  disorders  standing  in  close  relationship  to  the 
nervous  system.  The  influence  of  the  emotions  in  stimulating, 
arresting  or  modifying  endocrine  secretion,  and  the  bearing  of  this 
on  the  production  of  functional  disorder,  has  been  brought  into 
special  prominence  by  the  circumstances  of  the  War.  It  is  not 
unlikely,  however,  that  the  study  of  the  war  neuroses  from  the 
psychological  view-point,  which  has  been  the  practice  of  our  neuro- 
logists, may  have  obscured  the  value  of  the  influence  of  endocrine 
agency  in  the  origin  and   maintenance  of  many  of  their  symptoms. 
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In  the  few  remarks  which  I  shall  address  to  you  this  evening, 
the  psychological  basis  of  functional  nervous  disorder  will  be  outlined. 
Although  trained  in  the  physical  side  of  nervous  diseases,  and  slow- 
perhaps  to  adjust  my  outlook  to  a  serious  modification  of  it,  I  venture 
to  think  that  another  advance  is  in  progress  in  the  psychological  study, 
examination  and  treatment  of  the  functional  or  psychogenic  disorders 
of  the  nervous  system.  The  pioneers  have  been  at  work  for  some 
years  and  the  ground  has  been  prepared  for  the  benefit  of  those  who 
follow.  The  initiative  has  come  largely  from  Continental  and  American 
workers,  but  the  War  has  been  the  means  of  introducing  a  number  of 
British  neurologists  and  others  into  this  most  interesting  and  fascinating 
branch  of  neurology. 

Clinically-applied  Ps  ycholo<  i  v  . 

One  obvious  outcome  of  the  War  has  been  to  diffuse  an  interest, 
both  medical  and  lay,  in  the  psychogenic  origin  of  the  neuroses  and 
psychoses  arising  under  war  conditions.  A  large  number  of  medical 
officers,  while  serving  in  the  Army,  received  an  ad  Jioc  training  in  the 
principles  of  psychology  with  a  view  to  their  practical  application  in 
the  treatment  of  the  psychoneuroses  of  war.  Many  neurologists  have 
awakened  to  find  that  the  study  of  the  physical  side  only  of  functional 
nervous  disorder  is  not  sufficiently  satisfying  or  productive.  Scores  of 
victims  of  hysteria  and  allied  disorders  have  found  that  the  treatm 
of  their  disability  by  psychological  methods  has  given  greater  and  more 
permanent  relief  than  happened  by  physical  means  alone. 

In  ways  such  as  these  the  War  has  given  a  stimulus  to  the  develop- 
ment of  a  school  of  clinically-applied    psychology — a  semi-dependent 
specialty  which  will  play  in  the  future   an   active  and  (under   suit  i 
conditions  of  study  and  practice)  wholesome  part  in  the  .on  and 

treatment  of  functional  nervous  disorders.     We  require  for  this  pun 
specialist    physicians,   who  have   had  also  a  training   in   n 
mental  diseases,  so  that  their  psychological  knowledge   may  be   used  in 
treatment  after  a  careful  differential  diagnosis  has  been  made. 

We  want  the  subject  studied  in  a  scientific  spirit  and  by  scientific 
methods,  so  that  all  factors  bearing   upon  causation   may   be  defii 
and    their    influence    determined.       We    want    the    proper    value   and 
usefulness  of  all  methods  oF  psychological  treatment  tested  and 
so  that  any  stigma  or  suspicion  of  their  legitimacy  may  lv  removed  or 
corrected. 

It  is  not  improbable  that  fresh  light  will  ho  thrown  upon  the  causation 
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of  the  psychoneuroses  and  that  problems  surrounding  their  origin  may 
be  released  from  that  close  association  with  psychopathia  sexualis,  which 
has  been  so  minutely  sought  for  and  found  by  its  more  enthusiastic 
advocates — a  relationship  which  recent  experiences  have  not  entirely 
confirmed. 

It  seems  to  me  that  it  will  be  incumbent  upon  the  existing  hospitals 
for  nervous  diseases  and  upon  neurological  sections  in  general  hospitals, 
to  consider  this  subject  as  an  integral  part  of  their  work  and  to  make 
provision  for  the  treatment  of  their  patients  upon  these  lines. 

The  experience  of  the  War  has  shown  the  great  value  of  segregation 
in  the  treatment  of  the  psychoneuroses,  which  should  be  in  the  hands 
of  specially  qualified  physicians.  Treatment  by  psychical  measures 
goes  far  back  in  the  history  of  human  ailments,  and  the  influence  of 
some  kind  of  suggestion  in  the  treatment  of  nervous  disorder  has  been 
admitted  from  time  immemorial.  "In  a  sense  mystic  medicine  is 
psychical  medicine,  though  the  converse  is  not  true.  The  psychical 
element  is  discoverable  in  the  incantations  of  medicine  men,  in  the 
appeals  to  omens  and  oracles,  in  the  resort  to  healing  shrines,  and  in  the 
ministrations  of  the  Christian  Scientist.  The  psychical  medicine  of 
to-day,  however,  is  that  in  which  the  use  of  mental  influence  is  resorted 
to  on  the  same  scientific  lines  as  is  the  use  of  water,  medicines,  elec- 
tricity or  the  surgeon's  knife  "  (C.  K.  Mills).1 

Failure  of  Psychological  Adaptation. 

Contemporary  psycho-pathologists  maintain,  and  their  view  generally 
is  accepted,  that  the  psychoneuroses  and  some  of  the  psychoses  ar.e 
"  reactive  "  disorders,  that  is  to  say,  they  are  the  reactions  or  responses 
to  a  failure  of  psychological  adaptation  or  re-adjustment  to  environment. 
Associated  and  intimately  blended  with  the  process  of  re-adjustment  is 
repression  usually  of  a  painful  emotion  or  instinctive  tendency  arising 
from  a  conflict  with  antagonistic  motives,  such  as  honour,  conscience, 
duty,  or  the  traditional  sentiments  and  ideals  of  society. 

Mental  conflict  and  repression  are  in  themselves  not  harmful  if  re- 
adjustment takes  place  normally.  It  is  only  under  conditions  in  which 
repression  fails  to  adapt  the  individual  to  his  surroundings  that  harm 
results,  and  this  is  more  likely  to  occur  in  those  whose  nervous  or  mental 
make-up  favours  abnormal  resolution,  or  whose  nervous  and  mental 
health  has  been  lowered  by  fatigue,  exhaustion  or  illness. 

'  C.  K.  Mills,  Monthly  Cyclopedia,  July,  l'JOK. 
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The  psychological  history  of  each  one  of  us  will  reveal  just  how  far 
we  have  been  able  to  adapt  our  mental  outlook  to  the  commonplace  and 
accidental  circumstances  of  our  lives.  The  occurrence  of  a  nervous  or 
mental  breakdown  is  no  mere  haphazard  circumstance.  It  occur 
the  occasion  when  a  new  psychological  adaptation  is  required.  It  is  the 
individual's  response  or  reaction  to  some  experience  with  which  h< 
confronted  or  to  a  difficult  situation  in  which  he  finds  himself.  Abundant 
illustrations  of  this  teaching  have  been  provided  by  the  circumstances 
of  the  War,  and  most  of  us  can  recall  from  experience  confirmatory 
evidence  of  this  doctrine. 

War  and  Peace-time  Neuros] 

In  the  comparative  study  of  the  psychoneuroses  of  war  and  of  peace- 
time, the  observed  reactions  have  shown  no  material  qualitative  difference 
unless  it  be  some  exaggeration  of  the  symptoms  or  an  enhanced  pi 
resqueness  in  the  clinical  picture  of  the  war  hysterias.      In  the  anxiety 
conditions  and  in  some  of  the  psychoses  a  very  definite  war  colouring 
has  been   given  to  the   symptoms.      Under   the  conditions   of  military 
service   the  mental  conflicts  are   relatively   simple.      Personal   feel  1 1 
opinions  and  habits  are  at  variance  with  disciplinary  and  other  methods 
contingent  upon  training  and  camp-life.     In  the   field  the   inetinc; 
self-preservation  conies  into  immediate  and   urgent   conflict  with   id 
of  competency,  honour  and  duty.     Those  writers  who  have  studied  the 
subject  without  prejudice  have   shown   that   there  is  little  evidence  in 
favour  of  the  production  of  the  war  neuroses  by  the  activity  of  repressed 
sexual  complexes. 

In  civilian  life  the  circumstances  under  which  the  patient  has  bl 
down   may  appear  trivial  or  insufficient  to  account    for  the   failur- 
adaptation  and  the  development  of  a  neurosis  or  mental  disorder,      i 
the  mental  conflict  may  be  of  a  deep-seated  and  absorbing  kind,  and   in 
some  cases  is  associated  with  painful  emotions  of  an   ethical,   social  or 
moral  character,  not  infrequently  associated  with  the  instinct  of 
duction  and  repressions  connected  therewith 

CONTRIBI  TORI     PHYSH 

Although  the  psychogenic  element  is  far  reaching  and  all  im] 
in  the  direct  causation  of  the  psychoneuroses,  the  contributory  infloi  i 
of   physical   causes  should  not   be  overlooked  or  neglected      Adv, 
physical  conditions,  snch  as  fatigue,  overwork,  loss  of  sleep,  debilital 
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illness  or  fever,  or  even  a  surgical  operation  prepare  the  ground  by 
impairing  the  normal  metabolic  processes.  They  lead  to  loss  of  body 
weight,  and  make  the  patient  less  able  to  repress  or  withstand  the 
encroachments  of  morbid  ideas  and  feelings  of  incompetency,  un wor- 
thiness and  self-reproach. 

The  additional  influence  of  a  strong  emotional  shock  and,  in  the 
case  of  many  of  the  war  neuroses,  of  a  cerebral  concussion  or  commo- 
tion from  shell  explosion,  is  sufficient  to  determine  the  more  acute 
and  disabling  symptoms  of  the  breakdown. 

Failtjke  of  Adaptation — Types  of  Eeaction. 

We  may  now  consider  briefly  the  varieties  of  reaction,  which  attend 
upon  a  failure  of  psychological  adaptation.  They  are  of  several  kinds 
— some  are  purely  neurological  (using  this  term  in  the  sense  of  a 
functional  nervous  disorder  or  psychoneurosis)  ;  others  cross  the 
threshold  into  the   sphere  of   psychiatric   medicine. 

Hysterical  Reactions. 

Probably  the  most  common,  because  the  least  complex,  is  the 
hysterical  type  of  reaction.  The  person  of  hysterical  temperament 
solves  his  mental  conflict  by  a  crude  dissociation,  in  which  (according 
to  the  Freudian  doctrine)  the  emotional  element  of  a  painful  idea  is 
repressed  into  the  subconscious  and  becomes  "converted"  into  a 
sensori-motor  symptom,  such  as  a  paralysis,  contracture,  anaesthesia  or 
tic-like  movement.  This  solution  of  a  difficulty  would  appear  to  be 
simple ;  forgetting  being  easy,  the  painful  memories  are  actively  put 
aside,  repressed  and  split  off  from  the  main  personal  consciousness. 

The  experience  of  the  War,  however,  would  appear  to  show  that  all 
cases  of  hysterical  sensori-motor  symptoms  are  not  due  to  repression 
and  conversion.  Some  would  seem  to  have  arisen  directly  under  the 
influence  of  suggestion  and  to  be  capable  of  cure  by  a  well-directed 
and  convincing  psychotherapy  consisting  in  the  main  of  suggestion, 
persuasion  and  re-education.  It  would  appear,  moreover,  as  if  too  much 
importance  has  been  placed  by  some  medical  officers  upon  the  thera- 
peutic influence  of  the  "  lightning  cure  "  as  a  means  of  permanent 
restoration  of  health.  There  is  a  freely  expressed  opinion  that  many 
cases  of  hysterical  paralysis  and  contracture  have  been  treated  as  if 
they  were  examples  of  "  suggestion  hysteria,"  when  in  essence  they 
were  examples  of  the  "  conversion  "  disorder. 
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In  place  of  a  sustained  sensori-motor   abnormality,  the  hysterical 
reaction  may  be  of  a  convulsive  character,  and  may  exhibit  all  grades 
of  severity  from  a  simple  hysterical  attack  up  to  the  complex  sei/.ur. 
major  hysteria.     These  attacks  are  due  to  repressed  memories,  which 
possess   an   intensely   emotional   colouring.     They   come   up   into  con- 
sciousness from  time  to  time   in  the  form  of  an  apparently  irrational 
emotional   discharge.       Their  recurrence  in  some   cases  and  on  some 
occasions,  is   due  probably  to  an  association  often  unrecognized  In- 
patient.    In   other  cases  they  may  be  a  purely  automatic  discharge 
in  the  case  of  many  epileptic    seizures.     The   mental  content  -.1  the 
attack  may  be  brought    to    the    surface  by  light  hypnosis  under  the 
influence    of    which   it    may  be  analysed    and    cleared    up    with    the 
subsequent  cure  of  the  fits. 

Functional  amnesia,  or  its  substitutes,  stupor,  confusion  and  fi;. 
form  the  most  profound  degree  of  hysterical  dissociation.  The  frequency 
with  which  it  preceded  and  out  of  which  emerged  the  common  lorn 
hysterical  reaction,  was  one  of  the  most  remarkable  associations  of  the 
more  severe  and  persistent  types  of  war  psychoneurosis,  especially  in 
cases  which  had  been  buried  or  submitted  to  the  influence  of  serious 
shell  explosion  or  shock. 

A  type  of  case,  very  common  under  war  conditions,  is  one  in  which 
the  physical  manifestations  of  fear-emotion  persist  with  apparent  I.  b 
memory  of  the  events  which  originated  and  accompanied   the  emotion. 
This  type  is  one  in   which  disturbances  of  speech,  tremors,  tachycardia 
and  symptoms  of  a  reaction  of  the   sympathetic  nervona   - 
persist  for  an  indefinite  time.      As   Myers1  has  pointed  ont,  th 
may  be   fairly  put   forward  that  when  a    patient   has  recovered  from 
state  of  stupor,  but  is  still  amnesic  in  regard  to  Borne  of  th. 
through  which  he  has  passed,  the  restoration  of  the  normal  pel 
is  apparent  rather  than  real. 

W.  Brown'2  states  that  in  these  case-   the  symptoms   ,na>    I 
rapidly  by  bringing  up  the  lost    memory   with    hallucinatory   % 
under  light  hypnosis.     The  revived  memory  then  automatically  link 
with  the  physical  symptoms  of  the  emotion,  at   first  intei 
symptoms  (abreaction) ,  which  then  disappear  quickly. 


»   Myers,  1  ■■>■■■ 

i  \v.  i',|,  a  M»)  it,  1919. 
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Light  Hypnosis. 

It  has  been  argued  that  by  means  of  hypnotic  suggestion  or  even 
definite  hypnosis  painful  experiences  and  their  memories  may  be  driven 
below  the  threshold  of  consciousness,  and  that  in  this  way  these  agents 
may  accentuate  rather  than  relieve  the  suffering  of  the  patient.  By  the 
use  of  hypnotism  in  the  manner  just  described,  no  such  outcome  is 
anticipated,  as  by  this  means  the  memory  is  restored  and  integrated 
with  the  existing  physical  symptoms.  This  method  of  treatment  has 
been  extensively  carried  out  in  some  of  the  neurological  hospitals  with 
such  satisfactory  and  apparently  permanent  results,  that  the  practice 
would  appear  to  be  of  great  therapeutic  value.  The  type  of  case 
referred  to  would  seem  to  differ  from  the  true  conversion  hysterias  to 
the  extent  that  there  is  no  real  conversion  of  emotion  into  physical  in- 
nervation ;  on  the  contrary,  the  psychical  side  of  the  emotional  experi- 
ence disappears  from  consciousness  while  the  physical  side  persists  in 
diminished  intensity. 

The  recognition  of  functional  amnesia  is  the  key  to  the  whole 
question  of  hysterical  dissociation.  To  permit  of  full  recovery,  it  is 
essential  that  it  should  be  cleared  up,  either  by  light  hypnosis  as  a  form 
of  analysis  or  by  the  longer  process  of  psychological  analysis.  It  is  a 
matter  of  practical  experience  that  patients  presenting  an  hysterical 
amnesia  are  easily  hypnotized  and  suffer  no  ill-effects  therefrom. 
Hypnotism  also  is  a  ready  means  of  distinguishing  amnesia  of  an 
hysterical  character  from  that  due  to  physical  concussion  of  the  brain 
(concussio  cerebri).  In  the  latter  condition  it  is  improbable  that  the 
memory  can  be  recalled,  while  in  cases  in  which  a  mixed  type  of 
amnesia  has  been  present,  the  functional  variety  only  has  been  cleared 
up  under  hypnosis. 

Reactions  Characterized  by  Anxiety. 

States  of  anxiety  or  anxiety  neurasthenia  constitute  another  type  of 
reaction  following  upon  a  failure  of  psychological  adaptation.  In  this 
condition,  according  to  the  Freudian  doctrine,  the  emotional  side  of  a 
painful  idea  or  experience  is  repressed  and  dissociated  as  in  hysteria, 
but  is  not  converted  into  a  physical  symptom.  On  the  contrary,  it 
is  shifted  along  association  paths  and  becomes  linked  up  with  an 
apparently  innocuous  idea  or  system  of  ideas.  In  this  way  the  anxieties, 
phobias  and  obsessions  are  developed. 

Anxiety   states   and  anxiety    depression    were    amongst    the    most 
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common  varieties  of  the  war  neuroses.  They  occurred  alone  or  in  con- 
junction with  hysterical  symptoms.  Their  psychopathology  has  been 
variously  described,  but  the  picture  drawn  by  many  writers  upon  the 
war  neuroses  of  the  development  of  anxiety  amongst  officers  on  active 
service,  do  not  fail  to  impress  one  with  the  nature  and  variety  of  the 
mental  conflicts  and  repressions  underlying  the  onset  and  cause  of  the 
disability.  In  mild  types  of  the  disorder,  the  anxiety  is  diffused  and 
leads  to  symptoms  of  mental  pre-occupation  and  worry.  In  the  more 
severe  types,  the  anxiety  takes  the  form  of  a  compulsion  neurosis,  in 
which  there  is  a  tendency  for  the  patient  to  act  or  think  in  an 
unreasonable  way. 

The  common  prominent  symptoms  are  a  feeling  of  anxiety, 
insomnia  associated  with  unpleasant  dreams  and  mental  depression 
coloured  by  underlying  fears  and  dreads.  There  are  periods  in  which  the 
patient  is  relatively  free  from  anxiety,  but  these  periods  of  intermission 
may  be  broken  by  apparently  causeless  waves  of  depression  and  often 
associated  with  the  intrusion  into  consciousness  of  the  memory  of  a 
particular  and  unpleasant  incident. 

Rivers1  has  pointed  out  that  many  of  the  most  trying  and  distressing 
symptoms  of  the  war  neuroses  are  due  to  attempts  to  banish  from  the 
mind  distressing  memories  or  painful  affective  states  ;  and  Bows1  has 
shown  how  the  memories  of  painful  experiences  in  earlier  life,  with 
which  a  strong  emotional  tone  is  connected,  may  be  an  important  means 
of  maintaining  anxiety  symptoms  in  soldiers  after  the  more  acute  effects 
of  the  war  shock  have  passed  away. 

For  the  treatment  of  these  conditions  a  mental  analysis  should  be 
made  and  therapeutic  conversations  carried  on.  Instead  of  encouraging 
repression,  the  unpleasant  emotional  experience  should  be  talked  oyer, 
ventilated  and  brought  into  line  with  the  patient's  personality.  He 
should  be  made  to  understand  the  nature  of  his  trouble  ;  the  manner  of 
its  origin  should  be  explained  to  him.  and  he  should  be  ahown  how  I  - 
to  readjust  his  outlook  to  hia  symptoms. 

It  was  a  common  observation  made  quite  early  in  the  war  that 
symptoms  of  anxiety  were  more  usual  in  officers,  and  that  the  physical 
symptoms  of  hysteria — paralysis,  contractures,  mutism,  astasia-abasia — 
were  more  frequent  in  the  men.  In  a  general  wa\  this  was  true,  but  a 
combination   of  anxiety-depression  and   ^i«>--  hysterical  Bymptoms  was 

1  Rivers.  Proc.  Roy.  Soe.  Med.,  L918,  i    (8«ot.  Paych.),  pp.  1, 
'-'  How-.,  Brit.  Mtd.  Jour*.,  March  86,  1916 
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by  no  means  uncommon.  The  most  likely  explanation  of  this  difference 
is  found  in  the  position  of  greater  responsibility  in  which  the  officer  is 
placed,  and  to  the  mental  conflict  or  struggle  which  he  undergoes  to 
banish  from  his  mind  doubtings  as  to  his  adequacy  or  competency  for 
his  work.  In  the  case  of  the  men,  the  attitude  of  antagonism  to  the 
fighting,  accompanied  by  a  wish  for  release  from  an  unbearable  situa- 
tion (which  it  is  alleged  forms  the  basis  of  the  mental  conflict),  may  be 
converted  readily  into  a  sensori-motor  symptom  by  such  circumstances 
as  a  slight  concussion,  a  physical  shock,  partial  burial,  or  a  minor  and 
not  necessarily  incapacitating  wound. 

Mental  Reactions. 

I  do  not  propose  to  refer,  other  than  quite  shortly,  to  the  mental 
reactions  following  upon  failure  of  psychological  adaptation.  Many 
contributory  influences,  some  of  them  of  a  deeply-rooted  and  complex 
character,  are  at  work  in  the  causation  of  the  psychoses,  but  the  trend  of 
recent  investigation  and  research  into  the  origin  of  these  disorders, 
emphasizes  the  importance  of  mental  conflict,  as  the  fundamental 
aetiological  factor  in  their  production. 

The  doctrine  of  the  psychogenic  origin  of  mental  disease  is  re- 
placing the  old  materialistic,  physical  or  "toxic  "  view. 

It  is  a  point,  moreover,  whether  some  mental  "  symptom-complexes  " 
may  not  have  both  an  organic  and  functional  origin,  similar  to  the 
epileptic  "  symptom-complex,"  where  we  have  long  recognized,  on  the 
one  hand,  an  organic  or  symptomatic  epilepsy,  and  on  the  other  hand, 
a  functional  or  idiopathic  disorder. 

In  the  psychoses,  as  in  the  psychoneuroses,  the  experience  of  war 
has  thrown  much  light  upon  the  psychological  mechanisms  underlying 
their  origin.  We  have  seen  in  the  observation  wards  and  mental  war 
hospitals,  numbers  of  soldiers,  especially  when  below  the  normal  standard 
of  mental  development,  suffering  from  a  mental  breakdown  during  the 
early  months  of  military  training  due  to  an  inability  on  the  part  of  the 
soldier,  with  his  individualistic  up-bringing  and  education,  to  adapt 
himself  to  the  novel  and  unusual  circumstances  of  camp  life  with  its 
many  uncongenial  associations.  Although  a  large  number  of  men  with 
definitely  neuropathic  and  psychopathic  tendencies  may  pass  through 
the  period  of  training  successfully,  a  further  liability  to  break  down 
occurs  when  the  soldier  finds  himself  under  the  unnatural  and  exacting 
conditions  of  active  service. 
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There  is  another  aspect  of  this  subject  which  is  apt  to  be  overlooked 
by  the  medical  mind,  but  which  is  of  great  importance  from  the  military 
side.  One  of  the  most  remarkable  facts  in  this  connexion  was  the  very 
large  number  of  men  who  were  able  within  a  short  time  to  adapt  them- 
selves and  maintain  good  nervous  and  mental  health  for  long  periods 
under  the  most  stressful  conditions  of  modern  warfare.  There  is  also 
trustworthy  evidence  to  show  that  numbers  of  feeble-minded  soldiers, 
who,  it  might  be  supposed,  would  be  liable  to  adaptational  failure,  were 
trained  by  Army  methods  and  discipline  to  successful  readjustment 
towards  those  difficulties  which  service  overseas  demands. 

The  conditions  of  military  service  are  such  that  symptoms  of  mental 
alienation  may  be  detected  in  the  earliest  possible  stage.  Abnormal 
behaviour  or  disciplinary  delinquences  are  observed  and  noted,  and  these 
are  in  many  cases  the  first  indication  of  a  mental  estrangement. 

According  to  Stanford  Read1  the  most  prominent  feature  of  the 
war  mental  reactions  was  the  prevalence  of  a  paranoid  colouring  of  the 
underlying  condition,  whether  this  was  the  feeble-minded,  the  manic- 
depressive  or  the  dementia  praecox  type  of  mental  reaction.  It  may 
consist  of  any  degree  from  a  vague  feeling  of  suspicion  or  an  indefinite 
sense  that  everybody  is  against  him  up  to  a  brief  unsystematized 
persecutory  psychosis. 

Army  life,  especially  on  active  service,  favours  the  development  of 
suspicious  and  persecutory  ideas.  The  massing  of  large  numbers  of  men 
with  temperamental  differences,  uncongenial  habits  and  incompatible 
tendencies,  a  harsh  and  unsympathetic  management  on  the  part  of 
superior  officers  and  a  rigid  discipline,  tend  to  create  in  certain  tempera- 
ments asocial  habits  and  morbid  introspection.  Hence  the  soldier  comes 
to  believe  that  his  comrades  are  making  critical  and  unpleasant  remarks 
about  him,  and  eventually  imagines  that  he  is  regarded  as  a  spy  and 
"  voices  "  call  him  names  and  threaten  him. 

A   confusional  psychosis  was   probably   the   most    common   tyi 
mental  reaction   observed  in  soldiers  coming  from   overseas.     In  some 
cases  it  formed  the  basic   reaction,  and   was  attributable  to  a  cerebral 
commotion  or  shell  shock.     In   other  cases  it   was  t ho  early   phaai 
the  onset  of  an   underlying  and   more  deeply-rooted   disorder.   BUcl 
dementia  prsdcox  or  general   paralysis  of  the  insane.      In  aom< 
confusional   cases,   exhaustion  and   toxic   causes    especially   malaria  and 
alcohol)    may    have  been   contributory   factors,    but    there   is  n 

Stanford  [lead,  Proc.  Boy.  Soc.  Mtd.,  1919, 
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suppose  that  many  were  purely  psychological  in  origin  and  were  due 
primarily  to  a  maladaptation  or  inability  on  the  soldier's  part  to  cope 
with  a  new  and  altogether  intolerable  situation  (Stanford  Read). 

Epilepsy. 

The  psychological  investigation,  or  mental  analysis,  of  patients 
suffering  from  functional  nervous  disorders,  which  has  proved  so  fruitful 
in  the  study  of  the  psychoneuroses,  anxiety  states  and  allied  conditions, 
has  been  applied  recently  to  the  study  of  idiopathic  or  essential  epilepsy. 
As  the  observations  on  this  disorder  are  little  known  in  this  country,  I 
have  thought  it  desirable  to  refer  to  them,  so  as  to  indicate  the  lines 
along  which  progress  would  appear  to  be  made  possible  in  this  most 
ancient  and  intractable  of  nervous  ailments. 

The  study  of  epilepsy  heretofore  has  been  conducted  mainly  from 
the  physical,  physiological  and  biochemical  aspects,  and  what  may  be 
termed  the  life-history  of  the  disease  is  well  known  in  all  its  mani- 
festations, phases  and  complications. 

As  a  result  of  much  investigation  into  convulsive  disorders  the 
frequency  of  idiopathic  epilepsy  has  been  reduced  by  the  more  general 
recognition  of  symptomatic  epilepsy,  as  a  common  variety  of  the  disease 
not  only  in  children,  but  in  adults  also.  Notwithstanding  this,  when  all 
possible  causes  have  been  investigated  and  the  symptomatic  type 
eliminated,  the  number  of  cases  of  essential,  genuine  or  idiopathic 
epilepsy  remains  large. 

The  psychological  study  of  idiopathic  epilepsy  includes  the  recog- 
nition of  the  temperamental  make-up  of  the  epileptic  and  the  analysis 
of  the  mental  content  accompanying  the  convulsive  or  other  charac- 
teristic reaction. 

Epileptic   Temperament  and  Make-up, 

The  epileptic  temperament  has  been  described  by  many  writers  on 
this  disease.  Jt  is  rare  indeed  to  find  an  epileptic  who  does  not  present 
some  form  of  mental  obliquity.  Epileptics  are  usually  self-opinionated, 
egotistical,  and  possess  a  conceit  and  assurance  out  of  all  proportion  to 
their  achievements.  We  find  them  moody,  with  periods  of  laziness  and 
lethargy,  alternating  with  outbursts  of  hastiness  and  pugnacity".  Thej 
are  difficult  to  live  with  and  are  often  useless  as  workers.  The  majority 
are  unable  to  adapt  themselves  to  social  conditions  and  as  a  result 
become  self-centred,   morbid  and  asocial. 
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Pierce  Clark,1  to  whom, we  are  indebted  for  the  most  complete  and 
exhaustive  clinical  analysis  of  epilepsy  from  the  psychological  point  of 
view,  defines  the  epileptic  constitution  as  characterized  by  a  personality 
defect  of  egotism,  morbid  sensitiveness,  hypochondriasis  and  poverty  of 
ideas.  In  consequence  the  epileptic  is  incapable  of  social  adaptation 
and  is  rendered  inadequate  to  lead  a  normal  adult  life.  This  tempera- 
mental make-up  is  inherited.  It  exists  from  earliest  childhood  and 
may  be  ascertained  by  a  careful  and  detailed  study  of  the  life-history 
antecedent  to  the  onset  of  the  fits.  When  present  in  an  outstanding 
degree,  its  possessor  may  develop  into  an  established  epileptic,  the  fit 
reaction  becoming  a  necessary  corollary  of  the  inheritance.  It  may  be 
accompanied  by  evidence  of  maladaptation,  which  takes  the  form  of 
day-dreams,  outbursts  of  temper,  irascibility  or  depressive  phases  for 
many  years  before  the  convulsive  reactions  occur. 

The  Onset  of  Epilepsy. 

The  epochs  of  new  adaptations,  which  entail  fresh  and  more 
elaborate  forms  of  stress,  are  those  periods  of  life  in  which  epilepsy 
most  usually  begins.  Such  periods  have  long  been  recognized  in 
puberty  and  adolescence.  These  epochs,  which  are  by  far  the  most 
common  for  the  onset  of  the  idiopathic  disease,  correspond  to  tlit- 
development  and  maturation  of  the  reproductive  instincts  with  all 
the  novel  adjustments  which  these  entail.  The  adaptations  desirable 
and  necessary  in  connexion  with  school,  university  or  apprenticeship 
life,  and  later  on  with  professional  or  business  careers,  may  be 
accompanied  by  the  onset  of  epilepsy  in  those  who  are  potentially 
prone  to  it,  as  a  result  of  their  temperamental  make-up  or  from  a  lack 
of  proper  educational  training  in  adjustment  to  stress. 

Epileptic  Reactions. 

In  Clark's  opinion,  the  convulsive  reactions  of  epilepsy  are  the  direct 
outcome  of  the  inability  of  the  epileptic  to  subordinate  individualistic 
tendencies  to  social  demands  and  the  reaction  is  shown  in  a  Loss  of 
consciousness.  Put  in  another  form  "  the  seizure  is  a  react  ion  away 
from  stressful  reality  and  may  serve  some  purpose  by  enabling  thu 
patient  to  escape  from  responsibility  or  avoid  some  necessity 
adaptation." 

'Pierce  Chirk,    Psyt  liatric  Bulletin,   New  York.  January  and   April,   L916,  and  Jar. 
and  October,  1917. 
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The  epileptic  has  certain  inherent  traits  which  hinder  natural 
development  and  retard  and  weaken  the  normal  capacity  to  adjust  to 
adolescent  life.  The  reaction  may  assume  divers  forms  other  than 
the  convulsive  seizure  with  which  we  are  all  familiar.  These  are  the 
various  forms  of  petit  mal,  probably  the  most  frequent  of  all  epileptic 
reactions,  as  well  as  day-dreams,  abstractions,  lethargies,  dream 
episodes  and  other  psychical  equivalents.  The  grand  mal  seizure  is 
naturally  the  most  severe  reaction  but  "  the  imaginings  and  day-dreams 
of  epileptics  may  be  so  vivid  and  real,  that  reality  is  easily  cast  off  in  a 
lapse  of  consciousness"  (Clark). 

Detailed  mental  analysis  of  epileptics  may  bring  to  the  surface  all 
kinds  of  mental  conflicts  and  repressions,  which  favour  the  onset  of 
epileptic  reactions  in  consequence  of  an  inability  on  the  part  of  the 
patient  to  adjust  his  outlook  to  particular  circumstances,  such  as  periods 
of  stress  or  disappointment.  I  would  recommend  a  study  of  Clark's 
work  on  this  subject  to  those  who  are  interested  especially  in  the 
psychological  investigation  of  epilepsy.  One  feature  stands  out  with 
notable  prominence — viz.,  the  value  of  a  meticulous  examination  of  the 
psychological  history  and  make-up  of  the  epileptic,  both  actual  and 
potential. 

It  is  obviously  impossible  to  conduct  a  psychological  analysis  during 
the  period  of  unconsciousness,  but  an  examination  of  this  character 
may  be  made  during  the  milder  types  of  seizure,  in  the  transitory 
confusion  accompanying  petit  mal  attacks,  and  in  the  post-convulsive 
dream  states  of  the  major  attack.  A  study  of  the  epileptic  deliria 
and  the  spontaneous  remarks  which  are  made  by  patients  in  these 
conditions,  if  noted  and  analysed,  may  throw  light  upon  the  mental 
conflict  underlying  a  particular  epileptic  reaction.  Clark  points  out 
that  the  real  motivation  of  the  fit  may  be  unconscious,  while  that 
which  would  appear  to  be  sufficient  may  not  be  followed  by  an  attack. 
It  would  appear  also  "that  the  ordinary  immediate  stimulus  of  the  fit 
is  not  the  irritation  itself,  but  the  effort  of  repression."  "  Repression 
may  increase  nervous  tension  to  the  point  that  a  convulsive  reaction 
may  be  the  means  of  temporarily  withdrawing  the  person  from  a  too 
demanding  environment." 

The  approach  to  a  fuller  understanding  of  the  fit  in  individual  cases 
would  seem  to  be  a  thorough  study  of  the  aura,  combined  with  an 
analysis  of  the  elements  of  the  seizure  and  the  mental  make-up  in  the 
interparoxysmal  period.  "  It  may  be  assumed  that  the  disorder  in 
genuine  epilepsy  has  to  do  with  adjustments  at  deep  instinctive  levels, 
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that  they  are  profoundly  biological  in  character  and  that  the  fit  as  a 
reaction  to  failure  may  be  so  severe  as  to  threaten  even  life  itself.  .  .  . 
Hence  the  epileptic  type  of  reaction  tends  to  cripple,  and  to  terminate 
in  a  large  number  of  cases  in  that  permanent  renunciation  to  efficient 
adjustments  to  reality — viz.,  epileptic  dementia."1 


Psychological  Treatment  of  Epilepsy. 

The  bearing  of  what  has  been  said  upon  the  psychological  foundation 
of  epilepsy  and  the  importance  of  the  study  and  analysis  of  the  mental 
conflict  of  particular  seizures,  raises  the  question  of  the  treatment  of 
epilepsy,  as  at  present  conducted.  A  reaction  to  the  almost  universal 
therapy  by  means  of  the  bromides  was  bound  to  come,  especially  in 
view  of  the  fact  that  large  numbers  of  epileptics  (rather  more  than 
50  per  cent.)  derive  no  benefit  from  bromide  medication. 

In  the  hospital  class  of  chronic  epileptic,  it  is  obviously  impossible 
to  examine  or  treat  large  numbers  of  these  patients  along  individualistic- 
lines.  In  badly  adapted  persons,  as  most  chronic  epileptics  are,  with 
well-marked  temperamental  defects,  a  steadily  progressive  epilepsy  may 
develop  with  (and  in  some  cases  even  without)  a  minimum  of  environ- 
mental stress.  In  these  persons  epilepsy  attains  its  maximum  frequency 
and  severity.  The  social  position  of  the  epileptic  outside  an  institution 
is  unsatisfactory  and  unfavourable  for  adaptation.  He  becomes  the 
victim  of  "  social  repression  "  which  tends  to  aggravate  his  disability. 
He  loses  spontaneity  and  contact  with  the  world,  while  interest  in 
himself  increases.  He  becomes  apathetic,  dull,  anergic,  and  may  lie 
in  bed  for  long  periods.  More  institutions  for  epileptics  might  be 
established  with  benefit  to  the  community,  and  more  might  be  effected 
in  these  institutions  by  individual  attention  and  effort  towards  training 
the  patient  to  accustom  himself  to  types  of  stress,  if  he  is  to  make  a 
proper  adaptation  in  life.  Amongst  those  whose  adaptational  disability 
is  less  pronounced,  or  the  high-grade  type  of  epileptic,  are  found  the 
cases  of  epilepsy  which  are  cured,  or  in  whom  the  tits  are  arrested  for  a 
sufficiently  long  time  to  encourage  the  hope  of  a  cure.  In  these  c;i 
the  temperamental  make-up  is  only  slightly  developed,  and  the  disease 
usually  does  not  appear  until  late  in  puberty  or  adolescence  or  even 
later  in  life,  when  under  conditions  of  stress  a  full  adaptive  demand 
may  be  required,  but  cannot  be  adequately  met. 

1  Whito  aud  Jelliffe,  "  Diseases  of  the  Nervous  System,"  L917,  Ar*.,  ••  Epile; 
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In  private  practice  much  more  can  be  done  by  training  the  young 
epileptic  along  suitable  physical,  educational  and  psychological  lines  to 
meet  the  fundamental  demands  of  his  life. 

A  rational  therapy,  therefore,  should  be  based  upon  psychological 
lines  and  efforts  should  be  made  to  educate  the  epileptic  to  adapt 
himself  to  the  stresses  and  difficulties  of  life,  whether  these  are  met 
with  in  his  home,  at  school,  college,  work  or  business ;  or  whether  they 
are  social,  ethical  or  moral. 

I  have  sketched  here  in  outline,  mainly  from  the  recent  studies  of 
Pierce  Clark,  the  psychological  attitude  towards  epilepsy,  which  has 
revived  interest  in  this  disease  during  recent  years.  There  is  much  in 
it  which  may  stimulate  to  further  study  of  the  malady.  It  brings 
epilepsy  into  line  with  other  convulsive  and  allied  disorders. 

The  experience  of  the  war  has  thrown  a  somewhat  remarkable  light 
upon  this  subject.  The  psychoneuroses  and  psychoses  have  shown  a 
largely  increased  frequency  under  conditions  of  mal-adjustment  and 
mental  conflict  in  war  experiences.  On  the  contrary,  genuine  epilepsy 
arising  de  novo  under  war  conditions  has  been  rare.  The  majority  of 
epileptic  soldiers  were  epileptic  before  joining  the  Army  and  many 
so-called  epileptic  fits  in  soldiers  were  in  reality  hysterical  convulsive 
reactions.  In  order  to  establish  the  existence  of  epilepsy,  we  have  to 
look  beyond  the  seizure  or  convulsive  reaction  and  to  find  it  in  the 
characteristic  temperament  or  mental  make-up. 

I  do  not  propose  to  offer,  on  this  occasion,  any  criticism  of  the 
psychogenic  origin  of  epilepsy,  which  has  just  been  sketched.  I  believe 
that  the  experience  of  most  of  us  is  that  genuine  epilepsy  differs  very 
widely  from  the  common  psychoneuroses  in  that  it  is  based  upon 
deeply-rooted  and  complex  foundations.  The  main  point  of  difference 
in  the  fully  developed  and  chronic  disease  is  the  tendency  towards 
dementia,  which  invariably  follows. 

The  value  of  psychotherapeutic  measures  in  the  treatment  of 
epilepsy  has  yet  to  be  proved.  It  is  obvious  that  any  method  or 
remedy,  which  will  strengthen  the  adaptive  power  of  the  epileptic 
to  the  strains  and  stresses  of  life  is  to  be  sought  out  and  made 
available,  but  nothing  which  has  been  mentioned  has  shown  the  need 
for  discarding  the  use  of  small  and  carefully  regulated  doses  of  the 
bromides  in  suitable  cases. 
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Some  Lessons  of  the  War  applied  to  Spinal  Surgery.1 
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Syllabus  of  Paper. 

GUNSHOT  Injuries  compared  with  those  of  Civil  Practice.  Nature  of  the 
Anatomical  Lesions  (1)  of  the  Cord,  (2)  of  the  Membranes  and  Bones. 
Comparison  of  the  Conditions  found  at  Early  and  Late  Operations,  in 
Fracture-dislocation  and  Gunshot  Wounds  respectively.  Views  as  to 
Advisability  of  Laminectomy  in  Gunshot  Injuries  applied  to  Civilian 
Cases.  Lessons  bearing  upon  Treatment  ;  the  Automatic  Bladder : 
the  Significance  of  Bedsores  :  Treatment  of  Spasticity  ;  Re-education 
of  Function  ;  the  Swimming  Bath. 

Few  lessons  of  the  war  stand  out  more  clearly  than  the  elimination 
of  the  unhappy  and  whollv  artificial  division  of  diseases  into  medical 
and  surgical.  Almost  every  problem  presented  by  the  wounds  of 
warfare  has  required  for  its  elucidation  the  co-operation  of  a  number 
of    workers— pathologists,    physiologists    and     chemists— as     well     as 

clinicians. 

This  is  no  less  true  of  wounds  involving  the  nervous  system  than 
of  any  other  group,  and  if  there  is  one  general  lesson  concerning  spinal 
injuries  more  important  than  another  which  ought  to  be  taken  to  heart 
in  our  dealings  with  the  accidents  of  civil  life,  it  is  that  their  treatment 
should  not  be  solely  in  the  hands  of  either  a  neurologist  or  a  surgeon. 
Thus  on  the   one  hand  we  should   no  longer  see   cases  of  hysterical 

1  At  ;i  meeting  Of  the  Section,  hold  November  IS,  L919. 
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paraplegia  provided  with  a  spinal  jacket,  nor,  on  the  other,  patients 
abandoned  to  their  fate  who  might  be  benefited  by  operation. 

In  some  important  respects  gunshot  injuries  of  the  spine  differ  from 
those  usually  met  with  in  civil  practice.  With  the  latter  must  be 
included  the  many  examples  of  spinal  injury  which  occurred  during 
the  war  from  accidents  other  than  the  impact  of  a  missile,  such  as 
resulted  from  men  .being  flung  about  violently  by  an  explosion,  or 
buried  by  the  collapse  of  a  trench. 

The  primary  outstanding  difference  is  that  of  wound  infection.  The 
gunshot  wound  is  invariably  compound,  whilst  the  fracture  dislocation 
is  not.  On  this  account  the  opportunities  afforded  for  observing  the 
state  of  the  cord  in  gunshot  injuries  in  the  early  stages  were  greatly 
curtailed,  for  the  septic  state  of  the  damaged  tissues  prohibited  any 
operations  other  than  those  directed  to  the  treatment  of  the  wound. 
The  majority  of  wounds  in  which  the  cord  was  directly  or  indirectly 
implicated  did  not  lend  themselves  to  early  radical  excision.  Whether 
or  not  a  patient  with  a  gunshot  injury  of  the  spine  died  of  meningitis 
depended  almost  wholly  upon  whether  or  not  the  dura  mater  had  been 
torn,  and  under  no  circumstances  was  it  justifiable  to  open  the  intact 
theca,  in  order  to  ascertain  the  state  of  its  contents,  in  the  presence 
of  a  septic  wound.  It  became  evident  in  the  earliest  days  that  the 
escape  of  cerebro-spinal  fluid  almost  certainly  meant  death  from 
meningitis  unless  the  leak  could  be  stopped  by  operation,  and  this,  in  an 
otherwise  favourable  case,  I  always  regarded  as  one  of  the  few  definite 
indications  for  early  operation.  In  many  cases  the  theca  had  been 
punctured  by  a  fragment  of  bone  which,  remaining  in  situ,  plugged  the 
hole  which  it  had  made,  and  prevented  both  the  escape  of  cerebro- 
spinal fluid  and  the  ingress  of  micro-organisms.  An  operation  which 
uncorked  the  theca  in  the  presence  of  a  septic  wound  enormously 
decreased  the  chances  of  recovery.  I  need  not  here  enter  further  into 
this  question,  and  I  only  mention  it  in  order  to  emphasize  the  handicap 
imposed  by  the  condition  of  the  wounds,  not  only  in  preventing  more 
frequent  early  explorations,  but  also  because  the  results  of  infection 
rendered  most  of  the  cords  obtained  post  mortem  useless  for  neuro- 
histological    purposes. 

It  is  possible,  and  even  probable,  that  a  mild  infection  of  the  spinal 
membranes  from  which  the  patient  recovered  would  produce  intrathecal 
adhesions  such  as  give  rise  later  to  that  loculation  of  cerebrospinal 
fluid  which  so  closely  resembles  the  meningitis  circumscripta  serosa 
described  by  Horsley. 
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The  second  outstanding  difference  concerns  the  manner  in  which  the 
cord  is  damaged.  Most  of  the  injuries  of  civil  life  are  produced  either 
by  the  massive  displacement  of  one  part  of  the  vertebral  column  upon 
another,  or  by  a  crushing  fracture  of  the  vertebral  bodies  whereby  part 
of  the  comminuted  bone  is  squeezed  backwards  so  as  to  contuse  and 
compress  the  cord.  Momentary  displacements  of  two  vertebrae  upon 
one  another,  with  immediate  rebound,  may  also  injure  the  cord.  In 
any  case  the  damage  is  most  commonly  produced  by  direct  violence,  and 
the  result  may  vary  from  a  slight  contusion  up  to  a  complete  shearing 
across  of  the  cord.  The  cases  of  gunshot  injury  comparable  with  these 
were  those  in  -which  a  spent  bullet  or  shrapnel  ball,  impinging  upon 
some  part  of  the  spine,  entered  the  vertrebal  canal  driving  fragments  of 
bone  before  it.  But  when  a  missile  of  high  velocity  struck  some  part 
of  a  vertebra  without  entering,  or  directly  violating  the  contents  of,  the 
vertebral  canal,  effects  were  commonly  produced  which  are  rarely  seen 
in  the  spinal  injuries  of  civil  life.  The  resulting  changes  in  the  cord 
are  usually  described  as  concussion  phenomena,  and  the  lesions  vary 
from  transient  oedema  up  to  a  total  disintegration  of  the  cord  at  the 
point  of  maximum  intensity.  These  cases  have  helped  to  answer  the 
much  debated  question  as  to  the  occurrence  of  temporary  loss  of 
function  in  the  cord  from  concussion,  comparable  with  that  so  com- 
monly met  with  in  the  brain.  Momentary  or  very  short-lived 
functional  loss  has  been  observed  many  times,  not  only  from  direct 
hits,  but  also  as  the  result  of  the  bursting  of  a  high  explosive  shell 
close  to  the  patient. 

Gunshot  wounds  provided  many  instances  of  the  Brown-Sequard 
syndrome,  and  Roussy  has  drawn  attention  to  a  group  of  partial  lesions 
in  which  the  cord  was  hemisected,  as  it  were,  not  in  the  lateral,  but 
in  the  antero-posterior   direction. 

MORBID  Anatomy. 

The  excellent  description  of  the  morbid  anatomy  and  histolog 
the  damaged  spinal  cord  given  by  Gordon  Holmes  in  his  Goulstonian 
Lectures  (1915)  is  too  well  known  to  require  more  than  a  pass 
mention  here.  One  point,  however,  requires  special  aotice.  In  the 
surgical  text-books  the  term  "  hsematomyelia  "  tinds  a  prominent  place. 
but  in  the  light  of  Holmes'  observations  it  would  appear  that  the  pre- 
war conception  of  haunatomvelia  needs  revision.  In  the  sense  that 
minute  haemorrhages  are  present  in  every  cord  which  has  been  at  all 
severely  damaged,  the  term  might  be  allowed  to  >tand.  were  it  not  that 
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it  lays  too  great  an  emphasis  upon  this  relatively  unimportant  aspect 
of  the  cord  changes.  In  the  sense  of  a  haemorrhage  of  any  notable 
size  spreading  up  and  down  in  the  cord  comparable  with  the 
haemorrhages  of  pathological  origin,  no  instance  has  come  under  our 
observation,  and  it  would  seem  likely  that  in  fracture-dislocation  it 
is  an  occurrence  of  great  rarity.  Most,  if  not  all,  of  the  cases  of 
cervical  haematomyelia,  are  probably  instances  of  concussion. 

Similarly,  whilst  a  slight  extramedullary  and  extrathecal  haemorrhage 
is  commonly  met  with  in  recent  examples  of  gunshot  wound,  a 
haemorrhage  of  sufficient  extent  to  cause  symptoms  of  compression  is 
rarely  encountered.  Holmes  and  I  met  with  only  one  such  case,  and 
that  in  the  post-mortem  room.  On  the  other  hand  a  small  amount 
of  effused  blood  within  the  theca  may  perhaps  give  rise  later  to 
adhesions,  and  loculation  of  the  cerebrospinal  fluid. 

Although  the  functions  of  the  damaged  cord  can  only  be  re- 
established to  the  extent  to  which  the  nervous  elements  have  not 
been  actually  destroyed,  yet  the  cord  is,  fortunately,  to  use  Henry 
Head's  picturesque  expression,  so  "  over-wired,"  that  quite  a  gross 
degree  of  destruction  is  not  incompatible  with  a  useful  amount  of 
recovery.  Surgery  can  only  indirectly  influence  the  return  of  function 
in  the  injured  cord  by  placing  it  in  the  conditions  most  favourable  for 
recovery  by  removing,  as  thoroughly  as  may  be  practicable,  any  actual 
or  potential  cause  of  compression. 

I  shall  now  very  briefly  compare  the  gross  extramedullary  lesions 
which  are  found  at  early  and  late  operations  in  gunshot  injuries  and 
fracture-dislocations  respectively. 

(I)  Conditions    found  at  an  Early    Date    in  Gunshot    Injuries. 

The  cases  selected  by  Holmes  and  myself  for  laminectomy  within  a 
few  days  after  the  wounding  were  those  which  we  considered  suitable, 
judged,  broadly  speaking,  by  the  following  criteria  : — 

(l)  Absence  of  serious  injury  elsewhere. 

02)   Leakage  of  cerebro-spinal  fluid. 

(3)  Radiographic  evidence  of  the  presence  of  a  missile  or  fragments 
of  bone  within  the  spiDal  canal. 

(I)  Some  evidence,  however  slight,  that  the  conductivity  of  the 
cord  was  not  wholly  abolished. 

To  this  list  might  perhaps  be  added  pain.  It  is  true  that  in  some 
cases  the   pain  caused   by  damage  to  nerve  roots   is  of  an  agonizing 
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character,  whether  spontaneous,  or  elicited  by  touching  hypersesthetic 
root  areas.  A  few  such  cases  came  under  our  observation  in  France,  and 
some  were  operated  upon.  But  on  the  whole  the  necessity  for  surgical 
intervention  on  the  ground  of  pain  alone  is,  in  my  experience,  much 
rarer  than  the  text-books  would  lead  one  to  suppose.  The  first  twenty- 
four  cases  which  we  subjected  to  early  operation,  two  to  ten  days  after 
being  wounded,  can  be  grouped,  according  to  the  gross  anatomical  features 
which  they  presented,  into  : — 

(1)  Nine  cases.  Those  with  a  missile  and  bony  fragments  within 
and  narrowing  the  spinal  canal,  but  without  laceration  of  the  dura. 

(2)  Six  cases.  Those  similar  to  the  foregoing,  but  with  leakage  of 
cerebro-spinal  fluid. 

(3)  Five  cases.  Those  with  a  missile  within  the  theca,  mostly  with 
gross  destruction  of  cord,  and  all  with  leakage  of  fluid. 

(4)  Four  cases.  Those  in  which  no  evidence  of  injury  could  be 
seen  within  the  spinal  canal.  In  such  cases  the  injury  to  the  cord, 
whatever  its  degree,  represented  a  pure  concussion  effect. 

Of  these  twenty-four,  sixteen  were  followed  for  periods  of  from 
twelve  months  to  four  years.  Only  eight  show  any  considerable  degree 
of  recovery ;  two  are  in  statu  quo  and  six  patients  are  dead.  Of  the 
eight  definitely  improved,  neurologically  speaking. only  four  can  walk,  but 
in  all  of  them  partial  or  complete  voluntary  vesical  control  has  been 
regained.  All  but  one  had  a  piece  of  metal  and  bony  fragment- 
removed  from  the  spinal  canal,  whilst  in  four  cases  cerebro-spinal 
fluid  was  leaking  from  the  wound.  It  is  difficult  to  believe  but  that 
the  early  operation  had  some  favourable  influence  upon  these  recoveries. 

(II)  Conditions   found  at  a  Later    Date    in    Gunshot    Injuries. 

Superficially  no  two  cases  are  exactly  alike ;  fundamentally  they 
have  much  in  common  as  regards  the  immediate  surroundings  of  the 
cord.  There  is  dense  scar  tissue,  often  with  bony  fragments  embedded 
in  it,  adherent  to  the  cord  or  to  the  nerves  of  the  Cauda  equina,  and 
this  scar  may  form  a  veritable  annular  stricture.  There  is  also  in  some 
cases  a  definite  cystic  loculation  of  cerebro-spinal  fluid.  The  cord  itself 
may  appear  pale  and  shrunken,  and  in  one  ease  there  was  an  intra- 
medullary cyst ;  in  the  worst  cases  it  can  be  seen  to  have  been  partly  or 
wholly  divided,  whilst  fragments  of  bone,  and  even  of  metal,  may  be 
found  embedded  in  it. 
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(III)   Conditions    found  at  Early  Operation    in    Fracture- 
Dislocation. 

The  few  cases  upon  which  I  have  operated  within  twenty-four 
hours  of  the  accident  have  all  shown  the  same  features — namely,  the 
unruptured  theca  tightly  stretched  over  an  anterior  bony  prominence, 
and  devoid  of  pulsation  below  that  point.  In  all  of  them  the  salience 
of  the  bony  projection  was  reduced  by  traction  upon  the  spine  and 
manipulation  whilst  the  theca  and  its  contents  were  carefully  pro- 
tected from  further  injury.  After  a  short  time,  probably  only  a  few 
days,  such  reduction  would  no  longer  be  possible,  and  then  the 
salient  ridge  would  have  to  be  chiselled  away.  A  similar  decompres- 
sive result  can  be  attained  by  the  removal  of  two  or  three  laminal 
arches  both  above  and  below  the  site  of  the  dislocation,  as  this  tends  to 
straighten  out  the  theca. 

(IV)   Conditions    found    at    Late    Operations    in    Fracture- 
Dislocation. 

In  addition  to  the  cord  being  angulated  over  a  bony  projection,  as  in 
the  early  cases,  the  lumen  of  the  spinal  canal  may  be  still  further 
encroached  upon  by  callus.  Scarring  of  the  membrane  may  be  found 
constricting  the  cord  or  cauda  equina ;  meningitis  circumscripta  serosa 
is  commonly  present.  In  a  recent  case,  operated  upon  four  months 
after  the  accident,  I  found  a  pale,  soft,  swollen  cord  pressed  against  the 
dura  mater  by  a  definite  cystic  collection  of  cerebro-spinal  fluid  situated 
in  front  of  it. 

The  conclusion  to  which  one  is  drawn  by  a  study  of  these  four  classes 
is  that  some  of  the  extramedullary  causes  which  must  militate  against 
recovery  could  be  eliminated,  or  at  least  minimized,  by  early  operation; 
and  further,  that,  at  a  later  date,  there  may  exist  conditions  retarding 
recovery  which  are  capable  of  being  removed  by  operation. 

Early  exploratory  operation  should  perhaps  be  more  often  undertaken 
in  cases  where  there  is  no  septic  wound  to  contra-indicate  it.  If  in 
any  given  case  it  were  possible  to  ascertain  by  neurological  examination 
that  the  cord  had  been  completely  trans-sected,  or  so  seriously  damaged 
as  to  preclude  the  possibility  of  any  useful  degree  of  recovery,  then 
clearly  it  would  be  useless  to  operate.  But  the  experiences  of  the  war 
have  shown  that  this  is  not  possible.  There  is  no  sign  or  group  of 
signs  by  which  a  complete  lesion  can  be  diagnosed  with  precision  in  the 
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earliest  stages.  We  can  only  say  that  the  early  appearance  of  a  defence 
reflex  from  the  soles,  and  the  presence  of  an  extensor  response  in  the 
great  toe,  may  probably  be  taken  as  favourable  indications,  though  both 
have  been  observed  in  the  presence  of  lesions  subsequently  found  to  be 
complete.  The  risks  of  an  exploratory  laminectomy  are  in  reality  very 
small,  at  least  in  the  hands  of  those  familiar  with  the  operation,  and  it 
is  my  belief  that  its  difficulties  have  been  greatly  exaggerated.  The 
chief  essential  in  any  laminectomy  is  to  secure  a  full  and  complete 
exposure  of  the  spinal  contents  for  some  distance  above  and  below, 
as  well  as  actually  at,  the  site  of  the  injury.  In  this  way  alone  can 
information  be  obtained  and  dangers  avoided. 

Cystitis. 

Next  in  importance  to  the  question  of  laminectomy  comes  the 
problem  of  preventing  and  treating  cystitis  and  pyelonephritis.  The 
work  of  Head  and  liiddoch  has  been  of  incalculable  value  in  this 
respect.  This  is  not  the  place  to  discuss  the  merits  of  vesical 
drainage,  irrigation,  and  catheterization.  These  and  other  measures, 
carefully  and  thoroughly  carried  out,  can  do  much  to  diminish  in- 
fection of  the  bladder  and  to  postpone  the  fatal  issue  ;  but  no  amount 
of  care  will  either  wholly  prevent,  or  cure,  cystitis  in  the  absence  of 
return  of  vesical  function.  If  neither  voluntary  nor  reflex  function 
can  be  restored,  the  patient  will  sooner  or  later  inevitably  succumb  to 
pyelonephritis. 

During   the  interval  which  must  elapse  between   the   infliction  of 
the  spinal    injury   and   the  return  of  vesical  function,  whether  volun- 
tary or  automatic,  not  only  must  every  precaution  be  taken  against 
infection,  but  over-distension  of  the  bladder  ought  to  be  avoided.     The 
exact  path  by  which  infection  reaches  the  kidney  from  the  bladder  is 
uncertain,  but   there  is   some  evidence  that  vesical  distension  at  least 
plays  a  part.     Further,  a  bladder  which  has  habitually  been  subjected 
to  over-distension  becomes  atonic,  and  this,  apart  from  the  condition  of 
the  spinal  centres,  delays  that  recovery  of  function  upon  which  the  cure 
of  cystitis  depends.    Head  and  Riddoch  emphasize  the  fact  that  toxemia 
inhibits  the  reflex  activity  of  the  spinal  cord.     Absorption  through  the 
wall  of  any  pus-containing  cavity  is  accelerated  when  the  contents  art 
under  pressure,   so   that   in    this  manner    also    over-distension    of  the 
bladder  will  retard  recovery.     On  these  grounds  any  method  of  deal 
with  the  temporarily  paralysed  bladder  which  encourage-  or  permit-  it- 
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wall  to  be  overstretched  ought  to  be  avoided.  Vesical  distension  plays 
an  important  part  in  that  common  sequence  of  events  which  lead  to 
pyelitis  and  death.  Once  the  activity  of  the  vesical  reflex  arc  has 
begun — and  this,  according  to  Head  and  Biddoch,  takes  place  on  an 
average  during  the  third  week  after  the  spinal  injury — the  automatic 
action  of  the  bladder  can  be  established  by  methods  which  these 
authors  have  described  in  detail.  The  amount  of  fluid  constituting  the 
adequate  stimulus  for  detrusor  action  is  determined  in  each  individual 
case ;  twice  a  day  this  quantity  is  poured  into  the  bladder  until  the 
reflex  is  evoked.  The  evacuation  can  be  facilitated  by  various  means 
such  as  deep  breathing,  hypogastric  pressure,  and  by  any  cutaneous  or 
other  stimulus  capable  of  evoking  a  flexor  spasm  of  the  legs. 

The  re-education  of  the  bladder  is  one  of  the  most  important  of 
all  the  lessons  learnt  from  the  study  of  gunshot  wounds  of  the  spine, 
and  should  prove  of  inestimable  value  in  the  treatment  of  those  cases  of 
spinal  injury  which  are  met  with  in  civil  practice,  as  well  as  in  the 
management  of  many  cases  of  paraplegia  resulting  from  disease  of 
the  cord. 

Bedsores. 

The  work  of  Head  and  Biddoch  has  emphasized  the  importance  of 
bedsores,  and  pointed  out  their  real  significance.  They  are  no  longer  to 
be  regarded  merely  as  a  reproach  to  nurses,  nor  do  the  general  illnesses 
which  may  result  from  septic  absorption  constitute  their  chief  danger. 
If  the  bedsore  kills  it  does  so  most  frequently  by  way  of  the  kidneys, 
for  it  forms  a  link  in  a  fatal  sequence  of  events  —  namely,  bed- 
sore, toxaemia,  depression  of  reflex  spinal  activity,  cystitis,  and  pyelo- 
nephritis. It  possesses  also  a  little  vicious  circle  of  its  own,  for  healing 
depends  largely  upon  the  recovery  of  the  reflex  functions  of  the  cord 
which  are  inhibited  by  the  action  of  circulating  toxin  absorbed  from 
the  bedsore.  It  is  during  the  period  of  spinal  shock  that  the  skin  is 
most  vulnerable.  Then  it  is  that  the  traumatism  produced  by 
pressure,  by  heat  and  cold,  and  by  rubbing,  most  easily  starts  inflam- 
mation, ulceration,  and  necrosis  of  the  skin.  Small  wonder,  then,  that 
a  paralysed  man  who,  after  lying  out  in  the  cold  and  wet,  has  been 
transported  from  hospital  to  hospital  upon  a  rough  stretcher,  should 
arrive  at  the  base  with  bedsores  already  well  established.  It  is  in  the 
earliest  stage  that  the  greatest  precautions  should  be  taken,  and  in  civil 
life  the  prevention  of  bedsores  should  be  more  easily  ensured  than  in  the 
often  unavoidably  adverse  conditions  of  warfare. 
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The  Paralysed  Limbs. 

The  spinal  injuries  of  the  war  have  provided  ample  material  for 
determining  the  signs  whereby  complete  and  incomplete  lesions  of  the 
cord  may  be  distinguished  from  one  another.  Previous  opinions  upon 
this  question  have  been  most  ably  criticized,  and  present  views  very 
fully  set  forth  by  Riddoch,  whose  paper  in  vol.  xl  of  Brain  should 
be  closely  studied  by  all  who  have  to  deal  with  patients  suffering  from 
traumatic  lesions  of  the  spinal  cord.  From  the  purely  practical  point 
of  view  it  is  important  to  be  able  to  ascertain  not  merely  whether  any 
minimal  conduction  persists  through  the  damaged  segments,  but  whether 
enough  cord  remains  undestroyed  to  allow  of  a  useful  degree  of  recovery 
in  the  limbs.  Many  paretic  patients  who  can  produce  quite  good  volun- 
tary contractions  of  the  muscles,  are  totally  unable  to  put  the  legs  to 
their  primary  and  fundamental  use  as  organs  of  locomotion.  So  much 
has  been  learnt  in  this  regard  from  wounded  soldiers,  that  we  have  even 
been  able  to  review  a  number  of  old  standing  cases  of  spinal  injury,  and 
in  some  instances  to  benefit  them.  I  have  one  patient,  for  example, 
who  was  previously  bedridden  and  encumbered  by  a  pair  of  useless, 
flexed,  and  spastic  legs,  but  can  now  walk. 

When  any  considerable  degree  of  recovery  has  taken  place  in  an 
injured  cord,  the  usefulness  of  the  legs  may  be  impaired,  not  only  to 
the  extent  to  which  sensory  and  motor  paths  have  been  permanently 
cut,  but  by  other  causes  as  well.  A  more  general  recognition  of  these 
causes  of  disability,  and  a  wider  knowledge  of  their  treatment,  may  be 
reckoned  amongst  the  most  valuable  of  the  practical  lessons  derived 
from  the  study  of  war  injuries  of  the  spine.  These  accessory  causes, 
which  in  varying  degree  contribute  to  the  disability,  and  which  are 
largely  remediable,  are  : — 

(1)  Inability  to  make  proper  and  co-ordinated  use  of  the  recovered 
neuro-muscular  mechanism,  a  power  which  can  be  restored  by  properly 
directed  methods  of  re-education.  Stated  in  the  simple  terms  of 
common  sense,  the  patient  has  forgotten  how  to  use  his  legs,  and  must 
be  taught  afresh. 

(2)  Hysteria. — The  existence  of  hysterical  symptoms  grafted  upon 
organic  lesions  is  now  well  recognized.  Of  the  psychical  treatment  of 
such  symptoms  I  am  not  competent  to  speak.  But  whilst  recognizing 
its  importance  I  should  like  to  emphasize  the  value  of  what  is  in  reality 
psychotherapy  carried  out  by  those  who  know  nothing  of  psychology 
and  have  never  even  heard  of   Freud.     It  is  no  uncommon  thing  for  a 
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paraplegic  patient  to  lie  in  bed  for  months  with  no  treatment  beyond 
a  little  perfunctory  massage.  The  mere  fact  of  getting  such  a  patient 
out  of  bed  into  a  chair  may  have  a  strong  psychical  effect ;  the  gradual 
systematic  re-education  of  movements  which  have  long  been  lost 
interests  and  encourages  him  ;  and  every  stage  of  recovery  brought 
about  by  these  and  other  means  is  a  powerful  stimulus  to  further  effort. 
The  swimming  bath,  the  theraputic  use  of  which  we  owe  largely  to 
Farquhar  Buzzard,  has  been  of  incalculable  value.  Patients  who  can 
perhaps  just  stand  with  support,  but  who  can  make  no  movement  of 
progression,  are  sometimes  able  to  walk  almost  unaided  in  the  bath, 
at  their  very  first  attempt.  With  his  weak  legs  supported  by  the 
water,  a  patient  very  soon  learns  to  perform  the  co-ordinated  movements 
of  swimming.  At  the  same  time  his  physical  condition  is  improved 
by  the  exercise,  whilst  further  effort  is  encouraged  by  the  optimism 
which  progress  engenders. 

(3)  Deformities. — A  third  case  of  disablement  in  a  recovering  case  is 
furnished  by  deformities  due  to  neglect.  I  need  only  mention  them 
here  ;  they  should  never  be  allowed  to  develop,  but  when  established, 
their  correction  by  ordinary  orthopaedic  measures  constitutes  an 
essential  preliminary  step  in  treatment. 

(4)  Spasticity. — Spasticity  should  be  regarded  from  two  aspects : 
first,  as  it  affects  those  with  total  transverse  lesions,  or  with  lesions  so 
severe  as  to  preclude  any  possibility  of  recovery  of  function  in  the  lower 
limbs ;  and  secondly,  in  those  who  possess,  or  are  on  the  way  to  regain, 
what  would  otherwise  be  a  useful  degree  of  voluntary  power. 

Spasticity  is  harmful  in  more  ways  than  one.  It  not  only  conceals 
and  renders  useless  any  voluntary  power  that  may  exist,  but  the  spasms 
are  often  so  disturbing  to  the  patient  as  to  tell  seriously  upon  his  health. 
Further  the  constant  friction  against  the  bedclothes  damages  the  skin 
and  causes  bedsores,  particularly  in  those  cases  in  which  the  cord  lesion 
is  so  situated  that  outbursts  of  sweating  accompany  the  flexor  spasms ; 
whilst  splinting  for  the  prevention  of  deformities  is  rendered  extremely 
difficult.  I  can  only  mention  very  briefly  some  of  the  ways  in  which 
the  difficult  problem  of  spasticity  may  be  dealt  with.  If  we  regard  it 
quite  simply  as  the  manifestation  of  excessive  and  uncontrolled  reflex 
action,  we  may  attack  either  the  afferent  or  the  efferent  side  of  the 
reflex  arc  ;  or  else  we  may  deal  with  the  mechanical  rather  than  the 
neural  aspect.  In  other  words  we  may  take  measures  to  restrict  the 
output  of  energy,  or  else  we  may  allow  the  power  to  run  to  waste,  or 
we  may   divert  it  to  a  useful  purpose.     To  take  the  mechanical  aspect 
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first,  by  dividing  the  attachments  of  muscles  their  effective  action  may 
be,  temporarily  at  least,  abolished  or  modified  ;  by  transplanting  the 
spastic  hamstrings  into  the  quadriceps  tendon  their  energy  can  be 
utilized  for  correcting  the  very  deformity  which  they  would  otherwise 
produce.  Restriction  of  output  of  energy  may  be  brought  about  by 
diminishing  the  afferent  impulses  which  evoke  reflex  action.  The 
avoidance  of  rough  handling  and  of  every  other  sudden  and  strong 
stimulus  is  important,  and  it  is  hardly  necessary  to  point  out  the 
harmfulness  of  irritating  spastic  muscles  by  massage  and  electricity. 

The  operation  suggested  by  Professor  Foerster  for  the  spastic 
diplegia  of  cerebral  origin,  namely,  division  of  some  of  the  posterior 
nerve-roots  passing  to  the  affected  segments  of  the  cord,  known  to 
those  who  like  labels  by  the  cacophonic  term  "rhizotomy,"  has 
proved  of  considerable  value.  The  method  which  I  adopt  is  to  ex- 
pose the  conus  medullaris  and  upper  part  of  the  cauda  equina  by 
removing  the  neural  arches  of  the  last  two  thoracic  and  the  first  two 
lumbar  vertebra^,  and  then  to  divide  alternate  bundles  of  the  lumbar 
and  sacral  posterior  roots  to  the  extent  of  about  two-thirds  of  their 
total  bulk.  The  actual  number  divided  depends  upon  the  degree  of 
spasticity  which  it  is  desired  to  overcome.  In  the  cases  with  com- 
plete division  of  the  cord,  or  with  such  a  severe  lesion  as  to  render  any 
useful  degree  of  recovery  impossible,  I  have  no  hesitation  in  dividing 
anterior  roots  as  well.  Possibly  in  such  cases,  in  order  to  preserve 
the  power  of  facilitating  automatic  action  of  the  bladder,  it  would  be 
better  to  divide  anterior  roots  alone.  A  useful  minor  operation  for  the 
temporary  relief  of  spasticity,  when  it  chiefly  affects  the  adductor 
muscles,  is  to  expose  and  crush  the  obturator  nerves.  In  the  hopeless 
cases  these  nerves  should  be  divided  so  as  to  produce  permanent 
paralysis. 


'/. 


£. 


** 


Section   of  1Reurolog\>. 

President — Dr.  W.  Aldren  Turner,  C.B. 


DEMONSTRATION     OF    CASES     ILLUSTRATING    THE 

LATE    EFFECTS    OF    INJURIES    OF    THE 

NERVOUS    SYSTEM. 

Shell  Wound  of  Head,  Right  Temporal  Region,  Sensory 
Paresis  of  Left  Hand  and  Foot ;  Mental  and  Physical 
Symptoms  due  to  Hole  in  Skull ;  Effect  of  Closure  with 
Osteoplastic  Graft.1 

By  Henry  Head,  M.D.,  F.E.S. 

(1)  Captain  E.  C.  T.  E.,  K.A.M.C,  aged  29  ;  wounded  March  22. 
1918,  with  the  fragment  of  an  aeroplane  bomb.  He  did  not  realize  he 
was  hit,  but  continued  to  dress  the  wounded.  Was  wearing  nothing 
on  his  head  at  the  time.  Then  remembers  nothing  until  he  found 
himself  in  Rouen.  He  was  admitted  to  the  Casualty  Clearing  Station 
with  a  "  small  penetrating  wound  through  outer  and  inner  tables  of  the 
skull  and  a  small  piece  of  the  inner  table  had  been  driven  into 
the  brain.  There  was  a  large  extra-  and  intra-dural  ha?ruorrhage." 
He  arrived  at  Rouen  on  March  2b',  and  the  wound  was  explored  two 
days  later.  A  subdural  haemorrhage  was  found  and  the  wound  was 
drained.     He  made  an  uninterrupted  recovery. 

Admitted  to  the  London  Hospital  on  April  13,  191S,  with  paresis 
of  left  arm,  leg  and  face.  The  wound  had  healed  except  for  some 
granulating  tissue  over  the  centre  of  the  pulsating  portion.  It  was 
situated  in  the  right  temporal  region  15  cm.  to  19  cm.  behind  the 
nasion  and  7  cm.  to  10  cm.  to  the  right  of  the  middle  line  ;  total  nasion- 

1  At  a  meeting  of  the  Section,  held  December  11,  1919. 
JA— 3 
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inion  line,  35  cm.  At  this  time  he  suffered  greatly  from  headache. 
The  lower  portion  of  the  left  half  of  the  face  was  weak  and  the  tongue 
was  protruded  somewhat  to  the  left.  All  the  deep  reflexes  on  the  left 
side  were  brisker  than  those  on  the  right,  but  there  was  no  ankle  clonus 
and  the  plantar  gave  a  downward  response ;  the  abdominal  reflex  was 
absent  on  the  left  side.  Grasp  of  the  left  hand  was  weak  and  isolated 
movements  of  the  fingers  were  poorly  performed.  The  lower  extremity 
was  not  affected.  The  greatest  change  was  in  the  sensations  from  the 
left  hand  and  foot.  Eecognition  of  passive  movement  was  diminished 
in  the  whole  of  the  left  hand  and  great  toe,  but  not  in  elbow,  shoulder 
or  ankle.  The  compasses  were  badly  discriminated  over  index,  middle, 
ring  and  little  fingers  and  over  the  left  sole.  Localization  was  poor 
over  the  four  fingers  but  good  over  the  sole.  The  tactile  hairs  showed 
loss  of  sensibility  of  these  fingers  and  the  sole,  but  there  was  no  definite 
loss  to  temperature,  and  prick  was  unaffected.  There  was  gross  loss  of 
recognition  of  shape  and  texture  in  the  left  hand. 

In  May,  1919,  he  was  admitted  under  my  care,  at  the  Empire 
Hospital,  for  headache.  The  wound  was  deeply  depressed,  pulsating, 
and  he  was  perpetually  conscious  of  the  opening.  Stooping  upset  him  ; 
he  could  not  travel  in  the  train  or  play  golf.  Concentration  and 
intellectual  effort  at  once  brought  on  a  headache.  The  physical 
condition  was  almost  exactly  as  before. 

On  May  2s,  1919,  Mr.  Wilfred  Trotter  filled  in  the  hole  in  the  skull 
with  a  piece  of  bone  taken  from  the  right  shin.  The  wound  healed  by 
first  intention. 

The  skull  now  felt  completely  normal  on  palpation,  and  it  would 
have  been  difficult  to  say  where  it  had  been  repaired.  All  signs  of 
pulsation  had  disappeared,  and  the  scar  was  absolutely  painless.  He 
was  no  longer  troubled  with  the  feeling  of  an  opening  in  the  skull,  but 
could  stoop  and  make  unexpected  movements  without  any  abnormal 
sensation.  His  power  of  intellectual  effort  increased,  and  he  was  again 
able  to  play  golf. 

[This  patient  was  unavoidably  prevented  from  attending  the 
meeting,  and  was  replaced  by  the  following  officer.] 

(•1)  Captain  E.  N.  C,  Indian  Army,  on  February  19,  191.8,  was 
serving  in  Mesopotamia  ;  his  saddle  slipped,  and  he  fell  under  his 
horse.  He  was  kicked  in  the  left  parieto-occipital  region,  and  sustained 
a  compound  fracture  of  the  skull.  He  was  operated  upoo  within  a  few 
hours.     "  Bone  fragments  were  removed;  the  brain  below  the  injury 
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was  pulped  to  a  depth  of  about  3  in.,  and  hernia  cerebri  developed, 
which  subsided  after  three  lumbar  punctures."  He  was  admitted  to 
the  Empire  Hospital  for  Officers  on  September  0,  1918.  The  wound 
had  healed  completely  and  was  covered  with  a  deeply  depressed  pulsating 
scar.  He  showed  definite  aphasia  and  right  hemianopia,  with  loss  of 
central  vision  on  the  blind  side.  There  were  no  other  abnormal  physical 
signs.  He  suffered  from  no  headache,  but  was  much  troubled  with 
consciousness  of  the  opening  in  his  skull.  He  could  not  stoop  or  make 
any  sudden  movement  without  the  pulsation  increasing  considerably. 
He  was  easily  tired,  both  by  travelling  in  the  train  and  intellectual 
effort.  Physical  exertion,  such  as  walking,  did  not  produce  abnormal 
fatigue. 

On  October  17,  1919,  Mr.  Wilfred  Trotter  filled  in  the  hole  in  the 
skull  with  three  grafts  from  the  tibia.  The  opening  measured  11  cm. 
in  length,  and  5^  cm.  vertically.  The  wound  healed  by  first  intention, 
and  when  the  patient  was  shown  at  the  meeting,  it  was  impossible  to 
make  out  with  certainty  where  the  opening  had  been. 

The  most  striking  change  was  the  patient's  recovery  of  confidence  in 
himself  ;  he  no  longer  feared  to  stoop,  or  to  make  sudden  movements, 
and  lost  the  habit  he  had  acquired  of  placiag  his  hand  over  the  opening 
when  he  sneezed  or  coughed.  Associated  with  this  recovery  of  self 
confidence,  his  power  of  speech  distinctly  improved. 


Closure  of  Openings  in  the  Skull  by  Bone  Grafts. 

By  Wilfred  Trotter,  M.S. 

Operation  :  The  opening  is  exposed  by  the  reflection  of  a  large 
flap,  not  including  the  pericranium.  If  the  scar  of  the  original  injury 
in  the  scalp  is  of  doubtful  vitality  it  should  be  excised  and  the  opening 
in  the  flap  stitched  up.  The  gap  in  the  skull  is  outlined  by  an  incision 
down  to  the  bone  at  its  edge.  The  pericranial!]  is  reflected  away  from 
the  opening.  The  dura  and  scar  are  freed  from  attachment  to  the  1 
and  the  scar  is  pared  down  as  much  as  is  possible  without  opening  the 
subdural  space.  No  harm  will  result  if  the  subdural  space  is  accidentally 
opened.  The  rounded  edge  o\'  the  bone  i^  rut  away  with  a  ehi» 
to  give  a  flat  surface  on  which  a  grafl  can  he.  Thin  Blices  of  adequate 
size  to  overlap  the  opening  are  then  cut  with  a  framesaw  from  the  inner 
surface  of  the  tibia,  the  periosteum  being  divided  and  reflected  in  such 
ja — 3a 
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a  way  as  to  leave  a  fringe  projecting  all  round  the  graft,  but  especially 
at  its  ends.  The  graft  is  laid  on  the  opening  and  secured  firmly  in  close 
apposition  to  the  skull  by  numerous  stitches  between  the  fringe  of  peri- 
osteum surrounding  the  graft  and  the  fringe  of  pericranium  surrounding 
the  hole.  In  this  way  absolute  fixation  can  always  be  secured.  Most 
openings  left  by  war  wounds  can  easily  be  closed  by  two  grafts,  but 
sometimes  more  are  necessary.  It  is  not  difficult  to  reconstitute  the 
skull — even  though  flat  grafts  alone  are  used — in  such  a  way  that 
after  a  lapse  of  some  months  it  is  scarcely  possible  to  detect  any 
abnormality  in  shape. 

Indications  for  operation :  It  is  rare  for  any  patient  who  has  an 
opening  in  the  skull  to  be  quite  free  from  symptoms.  The  smaller  the 
opening  and  the  more  rigid  the  scar  by  which  it  is  occupied  the  less 
likely  are  the  symptoms  to  be  pronounced.  The  commonest  symptom 
is  tenderness  of  the  scalp  around  the  gap.  When  the  latter  is  in  a 
situation  to  be  pressed  on  by  a  hat  the  inconvenience  is  serious.  Con- 
sciousness, more  or  less  unpleasant,  of  movement  at  the  opening  is  also 
common.  This  of  course  varies  with  the  area  and  the  thinness  of  the 
scar.  Every  movement  that  causes  even  a  slight  variation  in  the  venous 
pressure  is  felt  at  the  opening.  Thus  when  the  patient  stoops,  coughs, 
sneezes,  laughs,  or  makes  any  effort,  he  feels  the  brain  bulge  and  the 
scar  stretch.  One  patient,  who  had  had  an  inguinal  hernia,  compared 
the  feeling  in  the  head  when  he  coughed  or  laughed  with  that  which 
the  rupture  had  given  him.  Sometimes  the  arterial  pulsations  of  the 
brain  are  a  source  of  distress,  especially  in  the  recumbent  posture. 
Actual  headache  comes  next  in  the  order  of  frequency.  To  be  character- 
istic it  should  show  evidence  of  a  mechanical  origin,  being  brought  on 
either  by  the  depressed  or  the  expanded  position  of  the  brain.  In  the 
former  case,  the  patient  will  say  that  he  wakes  in  the  morning  without 
headache,  but  that  this  comes  on  after  he  has  been  on  his  legs  some 
time,  and  is  at  its  worst  at  bedtime.  In  the  other  case  the  patient 
will  wake  with  headache,  which  improves  after  he  has  got  up. 

In  certain  cases  of  traumatic  epilepsy  there  is  evidence  that  the 
opening  aids  in  maintaining  the  abnormal  excitability  of  the  brain. 
When  the  onset  of  the  fits  has  a  definite  relation  to  posture,  this  pos- 
sibility should  especially  be  considered.  Frequently  it  is  obvious  that  the 
opening  in  the  skull  is  a  source  of  uneasiness  and  distress  that  the 
patient  cannot  put  into  definite  words.  He  may  complain  of  being 
worried  by  the  unnaturalness  of  his  condition,  by  a  supposed  danger  of 
injury,  or  he   may   be  able  to  do   little  more   than  convey  a  sense  of 
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anxiety,  not  the  less  distressing  for  being  indefinable.  Whether  these 
are  to  be  regarded  as  evidences  of  disturbed  function  of  the  brain  or  of 
the  mind,  they  are  invariably  relieved  by  closure  of  the  opening. 
Whenever  headache  is  a  pronounced  symptom  and  the  opening  is  small 
and  the  scar  rigid,  the  possibility  that  there  is  an  element  of  unresolved 
contusion  in  the  case  should  always  be  considered.  When  there  is  little 
movement  of  the  scar  with  changes  in  posture,  the  mere  opening  is 
unlikely  to  be  a  source  of  the  symptoms.  When  there  is  any  doubt  as 
to  the  diagnosis,  an  exploratory  operation  to  determine  the  condition  of 
the  brain  should  be  done. 


Shell  Wound  of  Head,  1915  ;  Persistent  Headache  Four 
Years  ;  Operation  ;  Free  Opening  of  Skull  and  Dura  in 
Region  of  Injury  ;  Contusion  of  Brain  Found  ;  Relief 
of    Headache. 

By  Wilfred  Trotter,  M.S. 

J.  W.,  aged  31.  Shell  wound  of  skull,  1915.  Patient  does  not 
remember  anything  for  several  days  after.  He  had  two  operations  for 
removal  of  fragments  of  bone  and  metal.  The  wound  healed  in  about 
ten  weeks.  As  soon  as  he  was  allowed  out  of  bed  headache  began  and 
persisted  up  to  the  recent  operation  four  years  later. 

Character  of  headache  :  A  dull  aching  pain  was  continually  present 
and  was  liable  to  severe  exacerbations.  These  were  brought  on  by 
exertion,  fatigue,  excitement,  or  worry.  The  headache  when  severe 
was  accompanied  by  giddiness.  On  three  occasions  he  "fainted"  at 
his  work.  He  was  unable  to  continue  his  work  as  a  gardener,  as 
stooping  was  particularly  apt  to  bring  on  the  pain.  The  headache  was 
felt  over  the  vertex  of  the  skull  round  about  the  scar. 

Operation,  November  11,  1919  :  Bone  removed  in  region  of  the  scar 
and  dura  incised  freely.  There  was  slight  bulging  oi  the  brain. 
arachnoid  was  opaque  and  slightly  distended  by  fluid  collected  under  it. 
The  brain  was  stained  an  orange  colour  as  the  result  of  extravasation 
of  blood.  The  conditions  were  typical  of  an  old  unresolved  contusion. 
There  has  been  a  great  improvement  in  the  headaches  Bince  the 
operation. 

This  case  is  shown  as  characteristic  of  a  common  sequel  of  head 
injury  due  to  war  wounds.     The  pathological   basis  of  the  conditi<  I 


34  Trotter  :    Shell   Wound  of  Head,  dx. 

an  unresolved  contusion  of  the  brain  substance  ;  of  its  clinical  mani- 
festations, headache  is  by  far  the  most  conspicuous. 

In  a  typical  case  the  history  will  be  that  the  patient  has  suffered 
a  local  injury  to  the  vault  of  the  head  from  a  bullet  or  shell  fragment. 
The  injury  may  appear  to  have  been  a  mere  graze  or  to  have 
involved  the  bone.  It  will  be  characteristic  that  there  has  been  no 
great  loss  of  bone  substance.  If  there  has  been  a  perforation  of  the 
skull  the  opening  will  be  quite  small  and  usually  closed  by  a  rigid 
scar.  The  headache  generally  comes  on,  or  is  first  seriously  complained 
of,  during  convalescence,  when  the  patient  is  beginning  to  get  about. 
There  may  be  more  or  less  continuous  moderate  headache,  but  the 
chief  feature  is  the  liability  to  attacks  of  very  great  severity.  Such 
attacks  may  last  from  a  few  hours  to  several  days,  and  are  apt  to 
be  brought  on  by  physical  exertion,  by  exposure  to  bright  lights  or  loud 
noises  and  by  mental  excitement.  In  some  cases  stooping  and  even  a 
brief  physical  effort  may  cause  a  throb  of  intense  pain  and,  if  often 
repeated,  lead  to  a  definite  attack.  During  the  attack  the  headache 
is  of  an  intense  throbbing,  bursting  character  and  often  of  unbearable 
severity.  In  many  cases  the  patients  declare  that  between  attacks 
they  feel  perfectly  well.  Giddiness  is  often  complained  of  and  is 
brought  on  by  the  same  causes  as  produce  pain.  If  the  injury  is 
appropriately  situated  there  may  be  signs  of  slight  functional  defect 
of  the  cortex,  but  commonly  headache  is  the  dominating  symptom. 
When  the  brain  in  the  region  of  the  scar  on  the  scalp  is  explored 
evidences  of  an  old  contusion  are  found.  There  may  be  more  or  less 
increase  of  tension,  but  this  is  so  slight  as  often  scarcely  to  be  distin- 
guishable from  the  effect  of  venous  engorgement  due  to  the  anaesthetic ; 
the  arachnoid  is  opaque  and  its  trabeculae  unduly  visible,  and  it  is 
distended  by  the  local  accumulation  of  fluid  beneath  it ;  the  brain  shows 
discoloration  from  old  extravasation  of  blood.  In  the  patient  shown, 
the  brain  in  the  contused  region  was  of  a  deep  orange  tint  though  four 
years  had  elapsed  since  the  injury.  The  evidences  of  contusion  vary  in 
intensity,  and  in  well  marked  cases  amount  to  a  definite  meningitis 
serosa  circumscripta.  Occasionally  a  small  amount  of  actual  blood  clot 
is  found  on  the  surface  of  the  brain. 

After  free  removal  of  bone  and  incision  of  the  dura  the  headache  is 
greatly  relieved  or  completely  cured.  Some  months  later  the  opening 
in  the  skull  should  be  closed. 

On  the  theoretical  aspects  of  the  condition  it  may  be  desirable  to 
call  attention  to  two  well  established   matters  of  principle      First,  the 
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resilience  of  the  skull  is  such  that  it  may  be  accepted  as  an  invariable 
rule  that  whenever  a  missile  travelling  at  high  velocity  touches  the  bone, 
the  latter  is  driven  in  upon  the  brain  with  force  enough  to  inflict  a 
considerable  bruise.  It  is  quite  unimportant  whether  the  bone  shows 
evidence  of  injury  to  ordinary  clinical  or  X-ray  examination.  The  bone 
may  have  recovered  its  shape  completely  and  have  sustained  no  fracture 
and  yet  have  caused  a  distinct  local  lesion  of  the  brain.  If  it  can  be 
shown,  then,  that  such  a  projectile  has  touched  the  skull  the  existence  of 
a  local  cerebral  contusion  at  the  point  of  contact  may  be  assumed. 

Secondly,  the  brain,  being  the  only  organ  in  the  body  with  a  capsule 
(the  skull)  completely  rigid  to  all  physiological  forces,  is  unable  to 
undergo  the  compensatory  general  swelling  by  which  the  circulation  is 
maintained  through  any  other  bruised  organ.  Thus  it  is  that  a  contusion 
of  the  brain  is  apt  to  remain  unresolved  much  longer  than  a  similar 
condition  anywhere  else.  In  the  case  shown,  there  were  visible 
evidences  of  contusion  no  less  than  four  years  after  the  injury.  This 
tendency  of  lesions  that  elsewhere  would  be  trivial  and  passing  to 
persist  and  cause  grave  symptoms  is  altogether  peculiar  to  the  brain. 
Like  very  many  other  phenomena  special  to  cerebral  pathology,  it  is 
a  direct  consequence  of  encapsulation  by  the  skull. 


Gunshot    Wound    of    Head  ;     Fracture    of    Left    Frontal    and 

Parietal  Bones. 

By  Oswald  Shields,   Major  R.A.M.C. 

Pensioned  A.  J.  G.,  aged  21.  Wounded  on  September  1,  1918 
(bullet)  ;  bullet  entered  left  parietal  and  passed  out  through  left  frontal 
region. 

Operation  in  France  on  September  2,  1918:  Entrance  and  exit 
wounds  excised,  and  fragments  of  bone  removed;  extensive  laceration 
of  brain  found. 

Symptoms:  Very  severe  frontal  headaches. 

Operation  on  November  '2'2,  191S,  by  Major  Shields:    Plate   of  per- 
forated celluloid  placed  over  opening  in  skull    in    order  to  cl   - 
(at  this  time  the  smooth  celluloid  plate  was  not  being  inserted  between 
skull  and  dura).     Headaches  were  much  relieved  for  eight  months,  then 
again  became  severe. 

Operation  on  October  28,  L919,  by  Colonel   Sarger  in  skull 
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enlarged  and  celluloid  plate  removed ;  dura  freed  from  skull  and  thin 
sheet  of  smooth  celluloid  placed  between  skull  and  dura  ;  perforated 
celluloid  placed  over  opening  in  skull,  and  scalp  sutured  in  place. 


Gunshot    Wound    of    Head ;     Fracture    of    Left    Frontal    and 

Parietal  Bones. 

By  Oswald  Shields,  Major  B.A.M.C. 

Pensioner  S.  H.,  aged  25.     Wounded  on  April  27,  1915  (shell). 

Operation  (in  France)  :  Decompression ;  date  uncertain. 

Symptoms  :  Severe  frontal  headache,  vertigo  and  fits,  becoming  more 
severe. 

Operation  on  February  28,  1919,  by  Colonel  Sargent :  Dura  found 
adherent  to  brain ;  fat  graft  inserted  between  dura  and  brain  after 
freeing ;  double  celluloid  perforated  plate  placed  over  opening  in  skull  ; 
scalp  sutured  in  place. 

Operation  on  March  14,  1919,  by  Colonel  Sargent :  Celluloid  plate 
removed  and  replaced  by  perforated  zinc  plate.     Suppuration  followed. 

Operation  on  March  24,  1919,  by  Colonel  Sargent :  Zinc  plate 
removed;  fat  graft  seen  to  be  necrosing  in  places;  August  18,  1919: 
three  fits  ;  another  on  September  27,  1919. 

Operation  on  November  18,  1919,  by  Colonel  Sargent :  Old  fat 
graft  found  to  be  completely  fibrous  and  adherent  to  pia,  so  that  it 
could  not  be  removed  ;  it  was  freed  from  skull  around  opening  ;  a 
thin  smooth  celluloid  plate  was  inserted  between  skull  and  fat  graft, 
and  a  large  thick  perforated  celluloid  plate  made  to  the  shape  of  the 
skull  was  placed  outside  skull  to  cover  the  opening  ;  scalp  sutured 
in  place. 

Facial    Paralysis. 

By  E.  Farquhar  Buzzard,  M.D. 

PENSIONER  B.,  aged  23.  Blown  up  by  shell  on  April  1,  L918; 
face  swelled  up  and  paralysis  was  noticed  two  days  later ;  weak- 
ness in  left  arm  and  leg  was  present  at  first,  has  since  improved,  but 
still  shows  on  much  exertion  ;  there  is   now   complete  facial  paralysis 
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and  loss  to  farad  ism,  except  for  orbicularis  oris.  Probably  there  is  a 
pontine  lesion  in  region  of  right  facial  nucleus,  orbicularis  oris  fibres 
escaping. 

Case  of  Spastic  Paraplegia  illustrating  certain  Reflex 
Phenomena  and  the  Impeding  influence  of  Muscular 
Hypertonicity  and  Reflex  Spasms  on  Voluntary  Move- 
ments of  the  Lower  Limbs. 

By  George   Eiddoch,    M.D. 

Second-Lieutenant  F.  C.  J.,  late  L.N.  Lanes,  was  shot  by  a 
sniper  in  the  back  on  July  31,  1(.)17.  He  sank  to  the  ground  at  once 
and  was  unable  to  move  his  legs.  Free  from  pain  at  first,  he  suffered 
later  from  intense  soreness  of  the  inner  aspects  of  the  arms  from  the 
wrists  to  the  axilla?  and  of  the  upper  part  of  the  back  and  chest  while 
being  carried  to  the  aid-post  on  an  improvised  stretcher. 

On  admission  to  the  Empire  Hospital  on  August  3,  1917,  his  con- 
dition was  found  to  be  as  follows  :  The  bullet  had  entered  in  the  left 
supraclavicular  fossa,  crossed  the  back  and  made  its  exit  10  cm.  to  the 
right  of  the  second  thoracic  spine.  The  pupils  were  equal  and  reacted 
well  to  light  and  shade.  Reflexes  :  Arm-jerks  were  present  and  equal 
on  the  two  sides  ;  abdominals  absent  in  all  segments ;  knee-  and  ankle- 
jerks  not  obtained.  On  scratching  either  sole  with  a  pin  a  feeble 
flexion  reflex  with  up-going  toes  was  evoked.  Motion :  Complete 
flaccid  paralysis  of  the  lower  limbs  and  trunk  below  the  fourth  rib. 
No  involuntary  movements  of  the  lower  limbs  were  present.  Sensation  : 
On  the  chest,  back  and  inner  aspects  of  arms  and  hands  in  the  distribu- 
tion of  the  eighth  cervical,  and  first,  second  and  third  thoracic  posterior 
roots,  a  dragged  pin  gave  rise  to  a  disagreeable  feeling  of  soreness. 
Below  the  fourth  rib,  though  there  was  complete  loss  of  sensibility 
prick,  light  touches  were  appreciated,  and  better  on  the  right  than  on 
the  left  half  of  the  body.  Bladder  and  rectum  :  Ketention  of  u 
and  faeces. 

X  ray  examination:  No  displacement  nor  fracture  of  bone  could  h 
seen. 

Operation:  Forty-one  days  after  the  injury  the  spines  and  lamina 
of  the  seventh  cervical,  and  first,  Becond,  and  third  thoracic  vertebra 
were  removed.  Unfortunately,  a  record  of  the  condition  of  the  mem- 
branes and  cord  found  at  operation  does  not  seem  to  have  been  made. 
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A  fortnight  after  the  operation  the  patient  could  move  the  toes  of 
his  right  foot  and  slightly  bend  the  right  knee.  Some  weeks  later 
similar  movements  were  possible  in  the  left  lower  limb.  At  this  time 
all  involuntary  movements  were  flexor  in  type,  and  it  was  not  till  March, 
1918  (eight  months  after  the  injury),  that  strong  extensor  spasms 
appeared.  About  a  month  later  he  was  able  to  initiate  extensor  move- 
ments of  the  legs  by  voluntary  effort.  It  was  now  possible  to  begin 
stepping  exercises.  Though  voluntary  power  was  slight  it  was  sufficient 
to  change  the  direction  of  the  reflex  movement  from  extension  to  flexion 
or  flexion  to  extension.  So  the  sequence  of  events  was  as  follows  : 
When  placed  on  his  feet,  the  tension  on  the  calf-muscles  excited  strong 
extension  of  both  legs  and  he  was  able  to  stand  upright,  balancing  him- 
self with  the  help  of  the  self-propelling  chair.  Then  concentrating  his 
attention  on  one  leg  he  could  inhibit  the  tonic  limb  extension  and  evoke 
a  flexor  spasm,  this  in  turn  being  replaced  by  extension.  The  process 
was  next  repeated  in  the  opposite  limb.  Because  of  the  spasticity  the 
effort  expended  was  very  great  and  the  exercise  could  be  gone  on  with 
for  a  short  time  only.  Gradually,  however,  he  regained  more  control 
over  the  limbs. 

His  present  state,  two  years  and  four  months  after  the  injury,  can 
be  summarized  as  follows  : — 

Reflexes :  Abdominals. — When  the  stimulus  is  applied  in  the 
epigastric  region  a  local  reflex  response  is  obtained,  but  when  the  site 
of  stimulation  is  near  the  groin  a  general  contraction  of  the  muscles  of 
one  half  or  of  the  whole  abdominal  wall  usually  results.  Cremasteric 
and  bulbo-cavernosus  reflexes  are  present  and  erection  of  the  penis  is  of 
frequent  occurrence.  Knee-  and  ankle-jerks  are  very  brisk  on  both 
sides,  and  foot  and  patellar  clonus  is  well  sustained.  The  twitch  of 
the  knee-jerk  is  often  followed  by  rhythmic  extension  of  the  limb  at 
hip  and  knee  due  to  contractions  of  the  glutei  and  quadriceps  extensor 
cruris  muscles  occurring  at  the  rate  of  about  four  in  five  seconds. 
These  movements,  which  are  most  often  bilateral,  move  the  pelvis 
forwards  and  backwards.  The  hamstring  muscles  take  part  in  the 
backward  movement.  This  reaction  often  follows  a  bilateral  extensor 
spasm  and  is  evoked  by  handling  the  penis  or  by  rubbiDg  the  lower 
part  of  the  abdomen  or  the  inner  surface  of.the  thighs.  It  is  inhibited 
by  nocuous  stimulation  of  the  sole  of  the  foot  or  by  dorsiflexing  the 
loot  suddenly  ;  the  former  mode  of  stimulation  exciting  a  flexion  reflex 
and  the  latter  an  extensor  thrust. 

Flexion   reflex  :     Flexion  of  the  lower  limb  with   up-going  toes  is 
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obtained  by  pinching,  pricking  or  scratching  the  foot  or  the  leg. 
Evoked  by  squeezing  the  upper  part  of  the  thigh  it  appears  sometimes 
to  be  a  primary  reaction,  but  most  often  it  is  secondary  to  a  brief 
downward  movement  of  the  toes.  The  lower  limbs  are  so  sensitive 
to  stimulation  and  the  reflex  movements  evoked  are  so  vigorous  that  it  is 
difficult  to  determine  the  exact  nature  of  the  crossed  response  with  the 
flexion  reflex.  The  obvious  movement  is  flexion,  but  sometimes  initial — 
very  brief — extension  is  apparent.  After  a  flexor  spasm  the  lower  limbs 
usually  extend  vigorously  at  hip,  knee,  and  ankle,  all  the  muscles  of 
the  thigh  and  leg  being  strongly  contracted.  The  toes,  however,  are 
dorsiflexed.  An  extensor  thrust  of  the  limb,  in  which  the  toes  move 
down,  is  obtained  by  pressing  on  the  sole  of  the  foot  so  that  the  tension 
on  the  calf  muscles  is  increased.  Abduction  and  eversion  of  the  foot 
tend  to  be  associated  with  extension  of  the  limb  and  adduction  and 
inversion  with  flexion. 

Motion  :  He  can  perform  all  movements  of  the  trunk  and  lower 
limbs,  but  in  attempting  to  flex  or  extend  the  legs  he  has  still  great 
difficulty  in  controlling  spasms.  He  can  determine  the  direction  of  the 
movement,  voluntary  impulses  exciting  the  appropriate  motor  paths. 
But  once  started  the  movement  is  carried  on  largely  by  reflex  action 
outside  his  control,  and  he  has  great  difficulty  in  regulating  its  ampli- 
tude and  vigour.  In  addition  the  hypertonic  condition  of  the  muscles 
offers  great  resistance  to  voluntary  effort.  He  moves  his  limbs  more 
freely  and  in  a  more  controlled  fashion  after  they  have  been  immersed 
for  a  time  in  a  hot  bath.  Independent  movements  of  the  foot  and  toes 
are  possible,  but  when  asked  to  flex  or  extend  the  knee  or  hip  all  the 
flexors  or  extensors  of  the  limb  are  brought  into  action.  Involuntary 
flexor  and  extensor  spasms  of  violent  character  are  still  frequent  Both 
flexor  and  extensor  muscle-groups  are  hypertonic,  but  when  the  limbs 
are  moved  passively  the  resistance  encountered  in  the  extensors  is 
different  from  that  in  the  flexors.  The  resistance  of  the  extensors  is 
maximal  at  the  beginning  and  then  suddenly  gives  way,  while  that  of 
the  flexors  is  more  or  less  constant  throughout,  the  muscles  gradually 
lengthening.     There  is  very  little  muscular  wasting. 

Sensation  :  The  inner  aspects  of  the  arms  and  the  upper  part  oi  the 
chest  and  back  are  much  less  tender  to  touch  and  pressure.  Below  the 
level  of  the  fourth  rib  light  touch  is  everywhere  appreciated,  though  1  — 
clearly  than  in  normal  parts.  The  defect  increases  towards  the  f< 
Pin-pricks  are  said  to  be  "  sharper  "'  and  "  more  disagreeable  "  than 
normal,   and   cold   objects   give    rise   to  a   sensation  with   a   distinctly 
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painful  quality.  The  vibrations  of  a  large  tuning  fork  (C128)  are  not 
appreciated  in  the  lower  limbs  and  trunk  below  the  sixth  rib,  and  the 
recognition  of  changes  in  posture  and  of  passive  movement  is  gravely 
disturbed. 

Vaso-motor,  secretory  and  trophic  changes :  Dependence  of  the 
limbs  does  not  cause  oedema,  and  the  patient  never  sweats  from  the 
trunk  and  legs.     The  skin  is  dry  and  scaly.     There  are  no  bed-sores. 

Bladder  and  rectum  :  He  is  able  to  control  to  some  extent  the 
automatic  activities  of  the  bladder  and  rectum.  Micturition  can  be 
started  off  before  the  bladder  is  full,  and  provided  the  contents  of  the 
rectum  are  soft  he  can  expel  them  by  voluntary  effort ;  he  can  prevent 
reflex  micturition  but  for  a  short  time  only.  He  always  knows  when 
the  bladder  is  full  and  when  empty. 


Case  of  Meningitis  Circumscripta  Serosa  following  a  Bullet 
Wound  of  the  Neck,  with  Injury  of  the  Posterior 
Columns  of  the  Spinal  Cord. 

By  George  Riddoch,  M.D. 

The  clinical  features  of  this  case  due  to  the  medullary  injury 
were  described  in  a  paper  read  before  the  Section  on  January  24, 
1918.     It  will  be  sufficient  here  to  summarize  them  briefly. 

Lieutenant  B.,  R.A.F.,  was  struck  by  a  bullet  in  the  back  of 
the  neck  on  August  12,  1917,  while  flying.  Both  arms  were 
immediately  paralysed,  but  he  could  move  his  trunk  and  legs  fairly 
well.  He  suffered  from  intense  pain  across  the  shoulders,  which  were 
very  tender  to  touch.  Injury  to  the  third  cervical  laminal  arch  was 
noted  at  the  casualty  clearing  station,  and  an  unsuccessful  attempt  was 
made  to  remove  pieces  of  metal  which  were  lying  in  the  soft  tissues 
of  the  back  of  the  neck. 

On  admission  to  the  Empire  Hospital  on  October  "20,  1917,  the 
wound  had  healed,  but  in  the  track  of  the  scar  there  was  an  oval 
depression,  6  cm.  long  and  :i  cm.  broad,  the  floor  of  which  appeared 
to  rest  on  the  laminal  arch.  X-ray  examination  showed  that  damage 
had  been  done  to  the  spines  and  transverse  processes  of  the  third, 
fourth,  fifth,  and  sixth  cervical  vertebrae.  The  left  pupil  was  larger 
than  the  right  and  there  was  slight  ptosis  on  the  left  side.  Poorly 
sustained  ankle  clonus  was  obtained    and    on    scratching    the  sole  of 
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either  foot  hamstring  contraction  accompanied  downward  movement 
of  the  hallux.  Other  reflexes  were  normal.  Except  for  weakness  of 
both  arms,  especially  of  the  hands  and  fingers,  and  on  the  right  side 
more  than  on  the  left,  motor  power  was  very  little  affected.  There 
was  slight  wasting  of  the  arms  but  more  of  the  fingers,  and  the  tone 
of  the  muscles  was  greatly  diminished.  The  movements  of  the  arms, 
especially  of  the  hands  and  fingers,  were  grossly  inco-ordinate.  His 
gait  was  ataxic,  and  when  he  stood  upright  with  his  eyes  closed  he 
swayed  from  side  to  side.  Tactile  sensibility  was  gravely  disturbed  in 
the  pre-axial  side  of  the  forearm  and  in  the  thumb  and  first  three 
fingers.  Over  the  same  area  sensibility  to  prick,  heat  and  cold  was 
defective.  Tactile  localization  and  the  appreciation  of  deep  pressure 
and  pressure  pain  were  everywhere  unaffected  except  in  the  hands  and 
forearms.  The  spacial  elements  were  disturbed  in  the  hands  and  arms 
out  of  all  proportion  to  the  other  aspects  of  sensation.  He  was  quite 
unable  to  find  objects  with  his  hands  in  the  dark  or  when  his  eyes  were 
shut,  though  he  knew  their  position  in  space  quite  well.  To  turn  on 
the  bed-lamp  in  the  night  he  had  to  grope  for  the  switch  with  his 
upper  arm  and  then  press  it  down  with  his  teeth.  He  was  quite 
unable  to  dress  himself  and  had  to  be  fed. 

Though  the  sensory  condition  of  the  hands  has  not  altered  much  in 
the  last  two  years,  and  the  movements  of  his  hands  are  clumsy,  he  can 
now  do  everything  for  himself,  and  drives  a  motor  car  with  safety  even 
in  the  dark.  He  rode  on  a  bicycle  for  a  time  but  had  to  give  it  up  as 
accidents  were  too  frequent.  So  long  as  he  kept  a  watch  on  his  hands 
everything  went  well,  but  as  soon  as  his  attention  was  diverted  by 
obstacles  on  the  road  his  hands  left  the  handle-bars  and  he  found 
himself  in  the  ditch. 

In  March,  1919,  he  was  readmitted  to  hospital  and  Mr.  Trotter 
obliterated  the  hole  in  his  neck  by  a  plastic  operation.  His  general 
health  at  this  time  was  excellent,  but  for  the  last  three  months  he 
has  been  gradually  becoming  less  fit.  His  gait  is  again  unsteady  at 
times  and  he  has  greater  difficulty  in  controlling  the  movements  of  his 
arms  and  hands.  The  physiological  deterioration  dates  from  a  bathing 
accident  in  August.  While  swimming  under  water  on  Ins  back  his 
head  struck  a  ridge  of  sand  with  such  force  thai  he  turned  a  somersault: 
he  felt  something  click  in  his  neck,  was  giddy  and  felt  nauseated  for  a 
few  minutes,  but  was  able  to  get  out  of  the  water  without  help. 
A  few  days  after  the  accident  he  noticed  that  the  depression  in  the 
neck  had  reappeared. 
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In  September  he  went  to  bed  one  night  feeling  out  of  sorts,  and 
about  four  o'clock  in  the  morning  woke  up  sick  and  giddy.  He 
vomited  and  felt  very  faint  and  dazed.  Severe  pain  radiated  from 
the  region  of  the  depression  in  the  neck,  over  the  back  of  the  head, 
and  spasmodically  down  the  spine.  He  was  compelled  by  the  pain  to 
keep  his  head,  neck  and  shoulders  rigid.  His  mother,  who  was  with 
him,  noticed  that  the  hole  had  disappeared.  The  attack,  after  lasting 
for  about  six  hours,  stopped  suddenly  and  he  felt  quite  well  again. 
Since  then  he  has  had  five  similar  attacks,  four  in  bed  in  the  early 
morning  and  one  while  he  was  lying  in  his  bath. 

On  examination  it  was  found  that  the  skin  corresponding  to  the 
distribution  of  all  the  cervical  and  the  upper  four  or  five  dorsal  nerves 
is  very  tender  to  pressure  and  to  a  dragged  pin.  The  increased  sensi- 
tiveness is  most  pronounced  on  the  back  of  the  head,  the  posterior  part 
of  the  vertex,  the  sides  of  the  head  including  the  ears,  the  neck  and 
over  the  shoulders  and  upper  arms  and  the  upper  part  of  the  chest 
and   back. 

In  the  attacks,  which  are  precipitated  by  local  circulatory  changes 
connected  with  the  supine  posture,  not  only  the  cervical  cord  but  also 
the  medulla  is  implicated.  Consequently  decompression  is  a  matter 
of  urgency. 

Subsequent  report :  On  December  '20  Mr.  Trotter  removed  the 
laminal  arches  of  the  second,  third,  fourth  and  fifth  cervical  vertebrae. 
The  exposed  dura  bulged  through  the  opening  and  when  pricked  a 
stream  of  clear  cerebro-spinal  fluid  spouted  up  to  a  height  of  5  or  6  in. 
On  slitting  open  the  dura  the  arachnoid  over  the  whole  uncovered  area 
was  seen  to  be  opaque  and  its  strands  thickened.  The  spinal  cord, 
which  pulsated  fully,  appeared  to  be  normal.  Having  approximated 
the  edges  of  the  dura  by  two  or  three  widely  separated  interrupted 
sutures,  the  muscles  were  firmly  stitched  together  in  layers  and  the 
wound  closed.  The  patient  stood  the  operation  well  and  at  the  time  of 
writing,  seven  days  later,  he  is  very  fit,  complains  of  no  discomfort, 
and   the  tenderness  in  the  cervical  root  distribution  has  gone. 
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Case  of  Lesion  of  the  Suprascapular  Nerve  and  First  Dorsal 
Root,  with  Hemisection  of  the  Cord  produced  by  a 
Single  Missile. 

By  C.  P.  Symoxds,  M'.D. 

E.  K.,  aged  28,  while  himself  in  the  act  of  firing  his  rifle,  was 
sniped  at  a  distance  of  thirty  yards  :  he  fell  back  into  the  trench  and  at 
once  noticed  that  his  left  arm  was  useless ;  he  then  found  he  could  not 
sit  up  nor  use  his  legs.  On  his  way  down  to  the  clearing  station  he  lost 
the  use  of  his  right  arm  and  at  the  same  time  his  power  of  speech, 
hearing  and  vision.  He  had  retention  of  urine  for  a  week,  having  to  be 
catheterized.  At  the  end  of  this  time  he  recovered  speech,  sight  and 
hearing,  but  remained  quadriplegic.  At  the  end  of  three  months  he 
recovered  the  use  of  his  right  arm  somewhat  suddenly.  Power  in  the 
right  leg  returned  slowly  and  it  was  eight  months  before  he  could  walk. 
He  continued  to  improve  for  another  six  months,  and  since  then  his 
condition  has  remained  stationary.  He  now  complains  of  weakness  of 
the  left  arm  and  leg,  and  has  noticed  in  his  bath  that  he  is  unable  to 
appreciate  differences  of  temperature  with  the  right  leg. 

On  examination,  there  is  the  scar  of  a  bullet  wound  on  the  outer 
aspect  of  the  left  arm  3  in.  above  the  elbow  :  no  exit  wound.  He  shows 
slight  narrowing  of  the  left  palpebral  fissure,  and  the  left  pupil  is 
constantly  smaller  than  the  right.  There  is  complete  atrophic  palsy 
of  supra-  and  infra-spinati  on  the  left  side  ;  the  intrinsic  muscles  of 
the  left  hand  are  completely  wasted,  resulting  in  main  en  griffe,  and 
there  is  a  band  of  cutaneous  anaesthesia  corresponding  to  the  segmental 
distribution  of  the  first  dorsal  root.  Below  this  level,  over  the  right 
half  of  the  body  and  right  lower  limb  there  is  impaired  sensation  bo 
pin-prick  and  heat  and  cold,  and  some  light  touches  arc  missed.  The 
power  and  reflexes  of  the  right  lower  limb  are  normal.  The  left  lower 
limb  shows  spasticity  in  extension  with  exaggerated  tendon  ivtl. 
ankle  clonus  and  extensor  plantar  response  :  the  abdominal  and 
cremasteric  reflexes  on  this  side  are  absent.  Vibration  Bense  is  definitely 
impaired  over  the  left  tibia,  and  there  is  some  loss  of  Bense  of  posit 
in  the  left  foot. 

Stereoscopic  X-ray  plates  show  the  casing  of  a  title  bullet  lying 
superficially,  to  the   left    o(  the    fifth    cervical    spine  :   in   addition   \ 
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numerous  small  metallic  fragments  representing  the  burst  core  of  the 
bullet ;  these  fragments  are  all  superficial  except  a  tiny  one  which  is 
apparently  within  the  vertebral  canal  at  the  level  of  the  sixth  cervical 
vertebra,  the  arch  of  which  is  fractured.  The  upper  border  of  the 
scapula  in  the  neighbourhood  of  the  supra-scapular  notch  shows 
evidence  of  injury.  Thus  a  single  missile  has  divided  the  supra-scapular 
nerve,  cut  the  first  dorsal  root  close  enough  to  its  origin  from  the  cord 
to  implicate  the  cervical  sympathetic  fibres,  and  finally  produced  a 
hemisection  of  the  cord  itself. 


Case  of  Spastic  Quadriplegia  following  Injury  of  the  Spinal 
Cord  in  the  Upper  Cervical  Region,  showing  Certain 
Unusual  Reflex   Phenomena. 

By  E.  Farquhar  Buzzard,  M.D.,  and  George  Kiddoch,  M.D. 

Sergeant  V.,  aged  35,  wounded  by  a  spent  bullet  in  the  upper  part 
of  the  neck  on  February  7,  1915.  Entry  wound  :  Small  round  scar 
H  in.  above  and  1  in.  behind  tip  of  left  mastoid.  No  exit  wound. 
I'atient  says  the  bullet  was  found  in  his  coat  collar.  Immediate 
paralysis  and  loss  of  sensation  in  trunk  and  all  four  limbs.  For  some 
time  after  being  hit  he  was  unable  to  speak  and  his  breathing  was 
much  embarrassed.  He  was  compelled  to  take  quick  short  breaths. 
There  was  retention  of  urine  at  first,  but  in  a  few  hours  the  bladder 
began  to  empty  its  contents  automatically. 

In  a  little  over  a  week  he  was  able  to  move  his  right  great  toe 
voluntarily,  and  three  or  four  weeks  later  his  left  great  toe.  Voluntary 
power  in  his  lower  limbs  improved  steadily.  About  two  months  after 
he  was  wounded  he  could  flex  and  extend  the  right  thumb  at  the 
metacarpophalangeal  joint.  Sensibility  in  the  trunk  and  limbs  also 
began  to  recover  and  he  regained  some  control  over  the  bladder  and 
rectum. 

Summary  of  Present  State. 

He  has  become,  perhaps,  too  resigned  to  his  disability. 

Pupils  :  llight  larger  than  left.  Both  are  regular,  central,  and  react 
well  to  light  and  on  accommodation.  Both  dilate  on  shading,  but  the 
left  sluggishly  and  with  small  excursion.  Left  palpebral  fissure  is 
narrower  than  right.     Otherwise  cranial  nerves  are  normal. 
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Motion  :  He  can  perform  all  movements  voluntarily.  The  legs  are 
better  than  the  arms  and  the  right  arm  and  leg  better  than  the  left  arm 
and  leg.  Voluntary  effort  is  handicapped  by  the  muscular  hypertonus. 
Of  arm  movements,  adduction  is  performed  better  than  abduction  at 
shoulder  and  he  finds  it  easier  to  move  the  arm  backwards  than  to  bring 
it  forwards ;  at  the  elbow,  extension  is  better  than  flexion,  and  prona- 
tion of  the  forearm  than  supination  ;  at  the  wrist,  extension  is  a  little 
stronger  than  flexion.  The  fingers  are  used  clumsily.  On  attempting 
to  extend  the  fingers  the  hand  remains  somewhat  flexed  at  the  wrist, 
though  less  so  than  when  the  arm  is  lying  at  rest.  When  he  makes  a 
fist  the  hand  is  strongly  extended  at  the  wrist.  He  can  oppose  the 
thumb  to  the  little  finger  but,  like  all  other  movements,  opposition  is 
performed  slowly  and  deliberately.  Muscular  relaxation,  on  command, 
is  delayed.  On  asking  him  to  clench  the  hand  and  then  to  open  it  quickly, 
a  quite  appreciable  interval  elapses  before  the  command  is  begun  to  be 
carried  out  and  the  movements  are  performed  slowly  and  in  a  jerky 
fashion.  When  the  patient  flexes  or  extends  either  leg  against 
resistance,  the  arms  flex  involuntarily  at  the  elbow,  extend  at  the 
wrist,  and  the  fingers  and  thumb  fan  out  ;  being  extended  at  the 
metacarpo-phalangeal  joints  and  slightly  flexed  at  the  interphalangeal 
joints  (claw-hand).  He  can  now  walk  for  a  short  distance  without 
support,  though  he  has  considerable  difficulty  in  keeping  his  balance  on 
account  of  the  general  extensor  rigidity.  He  has  to  watch  his  feet 
carefully. 

Posture:  As  he  lies  in  bed  the  arms  are  adducted  at  the  shoulders, 
almost  completely  extended  at  the  elbows,  slightly  flexed  at  the  wrists, 
the  hands  not  being  quite  in  line  with  the  forearm,  which  is  folly 
pronated  ;  the  fingers  are  extended,  the  thumb  adducted  and  opposed  to 
the  palmar  surface  of  the  index  finger,  and  the  fifth  finger  a  little 
abducted  from  the  fourth.  The  lower  limbs  lie  on  the  bed  extended 
at  hips  and  knees  and  rotated  out;  the  feet  point  and  the  toes  are 
somewhat  adducted  and  in  line  with  the  feet.  The  right  arm  and  lee 
are  less  rigid  in  their  posture  than  are  the  left  arm  and  leg.  The 
patient,  as  a  rule,  sleeps  lying  almost  supine,  his  shoulders  flat  on  the 
bed,  with  his  head  rotated  to  one  side,  the  arms  extended  along  the 
trunk,  the  right  hip  slightly  elevated,  and  the  legs  flexed  at  hip  and 
knee,  the  left  leg  lying  under  and  just  behind  the  right.  When  he 
stands  up,  with  his  body  bent  forwards,  his  arms  hanging  Btiaight  and 
stiff  and  a  little  in  front  of  his  trunk,  his  neck  flexed  and  rigid,  he  is  the 
picture  of  helplessness  and  immobility 
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Tone  :  All  the  muscles  of  the  trunk  and  four  limbs  are  hypertonic 
except  those  of  the  ulnar  fingers.  Tonus  preponderates  in  the  extensor 
muscle  groups,  hence  the  prevailing  posture  of  the  trunk  and  limbs. 
Kesistance  to  passive  movement  is  greatest  when  the  arms  are  being- 
abducted  or  rotated  at  the  shoulder,  flexed  at  the  elbow,  the  forearms 
supinated,  the  wrists  extended,  and  the  thumb  abducted.  The  ulnar 
fingers  are  comparatively  mobile.  In  the  lower  limbs  the  adductors  of 
the  thighs  are  more  tonic  than  the  abductors,  and  the  extensors  of  the 
thighs,  legs  and  feet  than  the  flexors.  Hypertonicity  is  greatest  in 
the  muscles  controlling  the  large  joints,  and  is  least  in  the  small 
muscles  of  the  fingers.  If  the  arm  is  passively  flexed  at  the  elbow  with 
quick  jerks  the  resistance  encountered  is  quick  and  sudden,  as  if  the 
triceps  had  taken  up  a  new  posture  for  each  varying  length.  This 
"  lengthening  reaction  "  can  be  evoked  over  a  wide  range  of  different 
lengths  of  the  muscle.  It  is  obtained  with  all  the  muscles  of  the  arm 
and  thumb,  but  is  most  evident  in  the  adductors  of  the  shoulder,  the 
extensors  (triceps)  of  the  elbow,  the  pronators  of  the  forearm,  the 
flexors  of  the  wrist,  and  the  adductors  of  the  thumb.  The  extensors  of 
the  trunk  and  lower  limbs  show  the  reaction  less  clearly. 

Involuntary  movements  :  An  emotional  disturbance  such  as  a  fright 
may  cause  the  arms  to  jerk  forwards,  but  the  most  interesting  in- 
voluntary movement  in  the  arms  is  the  following  :  It  is  a  sudden  and 
violent  spasm  in  which  there  is  adduction  and  internal  rotation  at  the 
shoulder,  extension  at  the  elbow, 'extreme  pronation  of  the  forearm,  slight 
flexion  at  the  wrist,  and  hyperextension  and  adduction  of  the  fingers, 
the  index  passing  below  the  middle  finger  and  the  little  finger  below  the 
ring  finger.  The  thumb  is  adducted  and  opposed,  the  terminal  phalanx 
remaining  hyperextended.  The  hand  and  fingers  form  a  cone  and  the 
palm  looks  backwards  and  outwards.  It  may  be  brought  on  by  a  fright 
or  by  a  tickling  feeling  in  the  nose.  Flexor  and  extensor  spasms  of 
the  lower  limbs  still  occur,  but  they  are  less  frequent  than  formerly. 

Reflexes:  All  the  tendon  reflexes  are  much  increased.  Flexion  of 
the  lower  limb  with  upgoing  toes  is  evoked  by  scratching  the  sole  of  the 
foot.  With  it  the  opposite  lower  limb  extends.  The  extension- 
rotation  reaction  in  the  arm  can  be  easily  excited  by  scratching  the 
palm  of  the  hand,  the  inner  aspect  of  the  arm  or  the  front  of  the  chest, 
betweeo  the  second  and  sixth  ribs.  The  threshold  of  stimulus  is  lowest 
i"  the  palm  and  on  the  chest  between  the  third  and  fourth  ribs. 
The  complete  response  is  as  follows:  The  stimulated  arm  is  suddenly 
and  vigorouslj  thrust  backwards.      It  is  extended,  adducted  and  rotated 
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inwards  at  the  shoulder,  extended  at  the  elbow,  completely  pronated, 
flexed  at  the  wrist,  the  fingers  being  extended  and  in  such  a  position 
that  they  form  a  cone  with  the  middle  finger  in  front  and  the  thumb 
in  the  palm.  The  palm  of  the  hand  looks  backwards  and  outwards. 
At  the  same  time  the  trunk  is  rotated  towards  the  stimulated  arm, 
the  opposite  arm  is  adducted  and  rotated  outwards  at  the  shoulder,  and 
slightly  flexed  at  the  elbow,  while  both  lower  limbs  are  extended, 
the  ipsilateral  more  than  the  contralateral  limb.  The  new  posture  is 
maintained  for  some  seconds,  though  the  exciting  stimulus  is  brief, 
and  then  the  body  and  limbs  slowly  assume  their  position  of  rest. 

Sensation  :  All  aspects  of  sensation  are  affected  in  the  arms,  trunk 
and  lower  limbs.  Kecognition  of  changes  in  posture,  and  of  size, 
shape  and  form  are  grossly  defective,  especially  in  the  hands  and  feet. 

Bladder  and  rectum  :  He  has  almost  complete  control  over  the 
functions  of  the  bladder.     He  still  requires  to  take  laxatives  every  day. 


An  Unusual  Case  of  Complete  Bilateral  Spastic  Paralysis 
of  Face,  Jaw,  Tongue  and  Larynx,  following  an  Acute 
Illness. 

By  James  Collier,  M.D. 

W.  B.,  A  girl,  aged  10,  was  in  every  way  healthy  and  normal  until 
(3   years    of    age,  when   she   is  said  to  have  contracted   scarlet  fever. 
Three  weeks  later,  when  convalescent  from  the  scarlet  fever,  she  is  said 
to  have  acquired  meningitis,  the  symptoms  of  which  consisted  in  her 
developing  a  squint  and  becoming  unconscious,  and  lying  semiconscious 
for  three  weeks.     Her  limbs  were  not  paralysed  during  this  time.     She 
has  never  been  able  to  speak  nor  to  move  her  face  voluntarily,  nor  to 
eat  nor  swallow  naturally  since  regaining  consciousness.     She  is  a  very 
intelligent  child  and   she  writes  well.     With  the  exception  that  there 
is  slight  perversity   of  movement   in  the  use  of  the   ringers  (she 
stantly  uses  the  middle  finger  of  both  hands  instead  of  the  index  fi; 
for  acts  involving  approximation  with  the  thumb),  the  condition  of  the 
limbs  and  trunk  are   in  every  way  normal.      The  ocular  mown 
normal,  and  are  performed  at  command.      With  the  Tac- 

tion of  the  angles  of  the  mouth,  there  is  no  volitional  movement  >'f  the 
face,  jaw,  tongue  or  larynx.       The  fac<  pasm,  as  shown   by  the 

frowning  expression  and    the    retraction   of   the    angles    of    the    mouth. 
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The  teeth  are  tightly  clenched,  with  occasionally  a  little  audible  grinding, 
and  the  masseters  are  in  spasm.  There  is  much  dribbling  of  saliva, 
which  she  circumvents  with  her  handkerchief,  so  as  to  keep  herself 
quite  clean.  She  feeds  by  pressing  soft  food  into  her  cheek  with  her 
finger,  closing  the  oral  aperture  with  the  hand  and  squeezing  it  through 
the  teeth  by  the  pressure  of  her  fingers  upon  the  cheek.  The  reflex 
movement  of  the  eyelids  is  normal.  Reflex  swallowing  is  normal.  .The 
emotional  movements  of  the  face  in  smiling  and  crying  are  normal,  and 
during  these  movements  only  is  the  mouth  opened,  and  it  is  then 
opened  widely.  The  associated  movements  of  the  face  on  effort  are 
normal.  She  makes  no  attempt  at  articulation.  She  has  recently 
begun  to  use  a  slight  laryngeal  grunt  as  a  query  and  as  an  affirmative. 
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Forms  of    Peripheral  Neuritis  among  Troops   serving  with 
the  Egyptian  Expeditionary  Force,   1915-19.  * 

By  F.   M.  E.  Walshe,  M.D. 

During  the  recent  campaign  in  Egypt  and  Palestine  undoubtedly 
the  commonest  organic  nervous  disease  among  the  troops  was  multiple 
neuritis.  It  was  also  the  only  one  that  could  definitely  be  said  to  be 
associated  with  the  prevailing  conditions  of  active  service.  Post- 
diphtheritic paralysis  formed  the  bulk  of  the  cases,  and  it  is  to  these 
that  my  last  remark  applies. 

During  the  whole  period  of  my  service  from  1915  to  1919,  I  saw  no 
case  of  multiple  neuritis  unquestionably  due  either  to  dysentery  or  to 
malaria,  nor  did  any  instance  of  acute  febrile  polyneuritis  as  it  has  been 
described  by  Dr.  Gordon  Holmes  or  Sir  John  Rose  Bradford  come  under 
my  observation.  Finally,  there  was  no  beri-beri  in  Egypt  or  Palestine, 
apart  from  imported  cases  from  Mesopotamia  and  a  few  in  1915  from 
Gallipoli. 

I  propose  to  confine  my  remarks  this  evening  to  a  certain  group  of 
cases  of  multiple  neuritis,  and,  since  many  of  the  symptoms  of  I 
malady  are  common  to  all  its  etiological  varieties,  it  will  save  you  much 
wearisome  and  familiar  detail  if  I  single  out  for  remark  such  noteworthy 
features  of  my  cases  as  may  be  more  or  less  new  to  you.  and  that  nun- 
throw  some  light  upon  the  origin  of  post-diphtheritic  parah 

Of  this,  I  saw  over  L60  cases.  They  fell  into  two  groups:  the  first 
consisting    of     the    ordinary    type    following    faucial    diphtheria:     the 

:  \i  a  meeting  of  the  Seotion,  hold  January  B,  1920. 
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second,  and  in  some  ways  the  more  interesting  group,  associated  with 
extra-faucial  infections  of  superficial  skin  lesions  and  of  wounds  by  the 
diphtheria  bacillus.  The  opportunity  of  seeing  so  large  a  series  was 
unique,  for  over  sixty  came  under  observation. 

However,  before  referring  to  the  characteristic  clinical  picture 
presented  by  these  I  should  like  to  make  some  general  observations  on 
the  order  of  appearance  of  the  signs  and  symptoms  of  multiple  neuritis. 
Having  access  to  a  large  Isolation  Hospital,  I  was  able  to  observe  con- 
tinuously a  number  of  cases  of  diphtheria  until  their  discharge  to 
Convalescent  and  Command  Depots.  Many  were  examined  almost 
daily  from  the  date  of  admission,  and  others  from  the  appearance  of 
palatal  paralysis  in  the  second  and  third  weeks  of  their  illness. 
Multiple  neuritis  developed  in  several  of  these  while  under  observation, 
and  contrary  to  expectation,  I  found  that  diminution  and  abolition  of 
the  knee-  and  ankle-jerks  were  by  no  means  the  initial  signs  of  the 
malady.  Subjectively,  aching  pains  in  the  legs  on  exertion,  painful 
cramps  in  the  calves  during  the  night,  numbness  of  the  feet  and, 
objectively,  tenderness  of  the  calf  and  plantar  muscles  on  pressure,  with 
a  remarkable  facility  of  the  tendon-jerks  were  the  earliest  phenomena. 
In  six  cases  I  was  satisfied  that  the  knee-  and  ankle-jerks  underwent  a 
definite  preliminary  exaltation  before  they  began  to  grow  sluggish.  In 
many  cases  the  ankle-jerks  became  feeble  while  the  knee-jerks  were 
still  brisk,  and  they  always  disappeared  earlier  than  the  knee-jerk. 

The  point  is,  perhaps,  of  minor  clinical  interest.  Nevertheless,  in 
the  circumstances  in  which  the  observations  were  made  there  was  a 
definite  value  attaching  to  them.  For  in  dealing  with  convalescents 
from  diphtheria,  the  eliciting  of  the  knee-jerks  was  commonly  regarded 
as  giving  a  clean  bill  of  health  to  the  patient  in  this  respect,  and  as 
being  a  sufficient  reason  for  disregarding  any  subjective  symptoms  of 
which  he  might  complain.  But  in  my  experience  this  test  was  by  no 
means  adequate  to  exclude  an  early  polyneuritis,  and  thus  many  men 
were  sent  prematurely  to  duty  only  to  be  readmitted  to  hospital  within 
a  week  or  two  with  a  fully  developed  polyneuritis. 

To  return  to  the  question  of  post-diphtheritic  paralysis  :  during  the 
winter  1910-17  and  onwards  there  was  an  epidemic  of  diphtheria  in 
the  field  and  throughout  the  lines  of  communication,  which  extended 
from  Palestine  to  the  Delta.  Although  of  mild  character,  on  the  whole 
it  was  fairly  heavy  in  incidence,  and,  associated  with  it,  I  saw  numerous 
cases  of  the  ordinary  type  of  post-diphtheritic  paralysis.  I  am  not  able 
to  give  even  an  approximate  estimate  of  the  total  case  incidence  in  this 
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outbreak,  nor  of  the  proportion  of  cases  of  diphtheria  in  which  nervous 
complications  ensued,  but  I  think  that  the  latter  was  high,  and  I 
ascribe  this  to  two  causes :  first,  the  small  dosage  of  antitoxin,  a 
single  dose  of  from  4,000  to  6,000  units  being  the  rule ;  and  secondly, 
the  premature  return  of  the  patients  to  conditions  of  physical  activity. 
Often  within  a  month  of  an  apparently  mild  attack  of  diphtheria,  a  man 
resumed  route  marching  at  a  Command  Depot,  only  to  fall  out  with 
pains  and  weakness  of  the  legs  on  his  first  march.  In  such  a  patient, 
one  could  watch  the  development  of  a  full-blown  polyneuritis,  which 
disabled  him  for  at  least  six  months.  In  many  of  these  men  the  knee- 
jerks  were  still  obtainable  on  readmission  for  a  short  period.  Further, 
many  mild  cases  were,  I  am  sure,  never  recognized  as  such  but  passed 
under  various  diagnoses — for  example,  tabes  dorsalis,  neurasthenia,  and 
"D.A.H.,"  and  thus  any  estimate  of  the  total  number  was  impossible. 

Of  the  cases  of  post-diphtheritic  paralysis  following  the  ordinary 
faucial  infections,  there  is  little  of  particular  interest  to  record,  except 
possibly  the  large  proportion  in  which  the  usual  palatal  and  accom- 
modation pareses  were  followed  by  a  fully  developed  polyneuritis, 
probably  for  the  reasons  I  have  already  given. 

Early  in  1917  cases  of  a  mild  type  of  multiple  neuritis  began  to 
appear.  They  were  not  associated  with  any  history  of  sore  throat,  nor 
with  any  other  evidence  of  faucial  diphtheria.  The  common  aetiological 
factors  seemed  absent  also,  and  the  only  feature  common  to  the  cases 
was  the  recent  occurrence  of  a  crop  of  "  septic  sores,"  except  in  one 
case,  in  which  there  had  been  a  chronic  suppuration  in  a  flesh  wound  of 
the  arm  of  some  months'  duration.  The  significance  of  this  history  was 
not  recognized  at  once.  And  although  the  possibility  of  a  secondary 
diphtheritic  infection  of  the  skin  lesions  was  thought  of,  it  was  dismissed 
because  the  multiple  neuritis  was  neither  preceded  nor  accompanied  by 
palatal  or  accommodation  paralysis.  In  fact,  the  first  ten  or  twelve 
cases  that  I  saw  had  no  cranial  nerve  symptoms  whatever.  In  every 
instance  their  general  condition  was  good,  though  there  was  in  all  of 
them  a  mild  degree  of  tachycardia  ranging  from  SO  to  100  when  at 
rest. 

However,  some  light  was  thrown  on  the  question  in  the  April  of 
that  year  by  a  case  which  I  have  already  recorded  elsewhere,  which 
made  it  appear  highly  probable  that  diphtheria  lay  at  the  bottom  of  all 
these  obscure  cases  of  multiple  neuritis.  The  ease  was  this:  a  medical 
officer  attached  to  the  same  unit  as  myself  performed  a  traeheo; 
upon  a  fatal  case  of  laryngeal  diphtheria.     He  \\  :  having 
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scratched  himself  at  the  time,  but  next  morning  he  noticed  a  painful 
bleb  upon  the  dorsum  of  the  first  phalanx  of  the  right  thumb.  This 
broke  down  leaving  a  sore  raw  surface.  The  ulcer  rapidly  spread  over 
the  surface  of  the  thumb  and  ultimately  reached  the  size  of  1  in.  by  \  in. 
It  was  covered  by  a  greyish  slough  and  exuded  a  scanty  wate*ry  secretion. 
On  the  fourth  day  he  began  to  feel  ill  and  to  shiver.  There  was  a 
lymphangitis  up  the  arm  and  the  axillary  glands  were  swollen  and 
tender.  On  the  sixth  day  the  diphtheria  bacillus  was  isolated  in  pure 
culture  from  the  wound  and  he  was  admitted  to  hospital.  During  the 
second  week  of  the  illness,  severe  symptoms  of  toxaemia  appeared  : 
vomiting,  cardiac  irregularity  and  albuminuria,  and  these  persisted  for 
about  ten  days.  Improvement  then  set  in,  the  wound  began  to  heal,  and 
in  the  seventh  week  he  was  discharged  to  convalescence.  The  knee- 
jerks  were  still  brisk  at  this  time.  During  the  following  two  weeks  he 
improved  considerably,  was  able  to  walk  up  hill  and  to  swim  several 
hundred  yards  in  the  sea  without  undue  fatigue,  but  from  the  seventh 
week  onwards  he  had  begun  to  notice  that  the  thumb  over  and  around 
the  healed  scar  was  very  numb  to  touch  and  even  to  pressure.  This 
impairment  of  sensation  spread  over  the  thumb  and  radial  half  of  the 
hand,  then  invaded  the  rest  of  the  hand  and  the  forearm.  Simultaneously 
his  hand  became  very  clumsy  in  fine  movements,  there  was  a  constant 
feeling  of  pins  and  needles  in  the  fingers  and  his  handwriting  became 
very  untidy  and  difficult  to  read.  His  grasp  was  weak.  About  a  week 
after  his  return  to  duty,  that  is,  in  the  tenth  week,  be  began  to  find  that 
walking  upstairs  was  very  exhausting  and  required  effort ;  his  knees  felt 
as  though  they  might  give  way  under  him.  Writing  became  quite 
impossible  not  only  on  account  of  the  ataxy  but  because  of  painful 
cramps  in  the  small  hand  and  forearm  muscles.  There  was  no  cranial 
nerve  involvement.  Twelve  weeks  after  the  original  infection  he 
was  readmitted  to  hospital.  On  examination  I  found  a  well  marked 
polyneuritis,  with  absent  tendon-jerks,  moderate  weakness,  tenderness 
of  muscles  and  the  characteristic  sensory  loss.  But  in  addition  to  this, 
the  condition  of  the  right  arm  at  once  attracted  attention.  It  was 
considerably  weaker  than  its  fellow.  Its  muscles  were  more  flabby  and 
the  distal  half  of  the  limb  was  distinctly  thinner.  All  fine  movements 
of  the  hand  and  the  movements  of  the  proximal  segments  of  the  limb 
were  ataxic.  There  was  complete  loss  to  touch  over  the  hand  and  the 
distal  third  of  the  forearm  and  gross  loss  of  other  forms  of  cutaneous 
sensibility. 

Here,  then,  was  a  case  undoubtedly  diphtheritic  in  origin,  in  which 
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with  the  absence  of  palatal  and  accommodation  paralysis,  there  were 
an  initial  local  onset  of  nervous  symptoms  related  to  the  site  of  the 
infective  focus,  and  a  multiple  neuritis. 

A  short  time  after,  a  second  and  similar  case  was  observed,  and  this 
is  the  last  case  I  shall  quote  :  The  patient  had  received  a  flesh  wound 
in  the  left  lumbar  region  at  the  battle  before  Gaza  in  April,  1917. 
Although  freely  laid  open  early  in  the  course  of  treatment  and 
subsequently  treated  with  every  new  and  old-fashioned  antiseptic,  it 
had  resisted  healing.  During  August  he  was  allowed  up  more  freely, 
but  as  soon  as  he  began  to  walk  about,  he  complained  of  an  increasing 
weakness,  of  "pins  and  needles,"  and  of  cramps  in  his  legs.  A  provisional 
diagnosis  of  syphilitic  ulceration  and  early  tabes  dorsalis  was  made  and 
the  man  was  transferred  to  my  care.  From  a  small  unhealed  patch 
at  the  centre  of  the  keloid  scar,  the  diphtheria  bacillus  was  isolated  in 
pure  culture,  while  clinical  examination  revealed  a  fully  developed 
multiple  neuritis.  In  this  case  there  was  neither  local  nor  cranial 
nerve  affection.  I  say  there  was  no  local  palsy,  but  there  was  a  large 
area  of  sensory  loss  surrounding  the  wound,  which  could  not  be 
accounted  for  by  the  local  surgical  condition. 

During  the  summer  of  1917  several  pathologists  were  reporting  the 
presence  of  "diphtheroid  rods"  in  septic  sores  occurring  in  areas  where 
faucial  diphtheria  was  present,  and  at  the  same  time  numerous  cases  of 
polyneuritis  following  crops  of  septic  sores  came  under  my  observation. 
I  may  say  that  by  septic  sore  I  refer  to  a  condition  in  which  small 
areas  of  superficial  ulceration  appeared  upon  the  dorsum  of  the  hand, 
the  extensor  surface  of  the  forearm  and  on  exposed  parts  of  the  leg 
round  the  knee.  This  condition  was  extremely  prevalent  throughout 
the  campaign,  especially  in  mounted  troops  when  on  trek  in  the  desert. 
They  began  to  concern  me  because  from  the  time  that  diphtheria 
became  prevalent,  these  skin  lesions  were  undoubtedly  associated 
with  a  considerable  amount  of  multiple  neuritis  among  the  troops. 
Unfortunately,  in  the  majority  of  cases  the  primary  lesions  were  all 
healed  by  the  time  the  cases  came  to  me  with  nervous  symptoms,  but 
in  addition  to  the  two  cases  already  described  I  ultimately  saw  nine 
cases  in  which  the  cautious  pathologist  w  a--  able  to  isolate  "a  diphtheroid 
organism  morphologically  indistinguishable  from  the  Klebs-L  i  trier 
bacillus." 

In  all,  I  examined  over  sixty  such  cases  of  polyneuritis,  and  in 
addition  to  their  close  association  as  to  time  and  place  with  an  outbreak 
of  diphtheria  and  of  diphtheritic   paralysis,  and  with  the  finding  ol   the 
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organism  in  several  of  them,  certain  clinical  signs  that  they  showed 
convinced  me  that  they  were  true  post-diphtheritic  paralysis  following 
cutaneous  infections.  Some  new  features  were  seen  later  in  the  series 
that  the  first  cases  had  not  shown,  and  an  analysis  of  the  whole  number, 
made  when  I  had  observed  thirty  and  confirmed  by  a  second  thirty 
seen  later  revealed  that  the  complete  symptom  complex  consisted  of 
three  elements : — 

(a)  An  initial  local  paresis  related  anatomically  to  the  site  of  the 
infective  focus. 

(b)  A  paralysis  of  accommodation,  and 

(c)  Polyneuritis. 

The  local  symptoms  usually  preceded  by  two  or  three  weeks  the 
visual  and  general  symptoms.  They  occurred  in  about  a  third  only  of 
the  total  number.  The  accommodation  paralysis  was  also  present 
in  but  a  third  of  the  cases,  while  the  polyneuritis  was  present  in  all. 
In  the  majority  of  instances  multiple  septic  sores  on  the  limbs  preceded 
the  onset  of  nervous  symptoms,  but  in  several  the  infective  focus  was 
single — a  gunshot  wound  or  a  boil — and  it  was  in  these  that  the  local 
paralysis  was  most  commonly  seen.  In  the  first  thirty  cases,  eight  had 
a  single  primary  focus,  and  in  six  of  these  there  was  an  initial  local 
onset.  In  none  of  the  number  was  palatal  paralysis  observed,  and  in 
none  were  diphtheria  bacilli  found  in  the  throat. 

A  brief  consideration  will  show  that  these  three  elements  are  also 
found  in  post-diphtheritic  paralysis  as  it  follows  the  ordinary  faucial 
infections,  for  the  palatal  paralysis  is  a  true  local  palsy  ;  the  musculature 
of  the  soft  palate  is  clearly  closely  related  both  in  the  matter  of  proximity 
and  in  the  more  important  respect  of  innervation  to  the  local  lesion  on 
the  tonsils  and  fauces.  This  formula  of  three  elements  in  the  clinical 
picture  of  a  fully  developed  diphtheritic  paralysis  may,  therefore,  be 
applied  to  any  case,  no  matter  where  the  infective  focus  may  be.  The 
question  at  once  arises  as  to  the  origin  of  the  nervous  complications  of 
diphtheria,  and  the  path  by  which  the  toxin  reaches  the  nervous  system. 
The  view  commonly  held  is  that  diphtheritic  paralysis  is  the  result  of  a 
blood-borne  toxaemia  of  the  nervous  system  in  which  certain  centres 
in  the  brain-stem  are  picked  out  by  the  selective  action  of  the  toxin. 
And,  since  experimentally  inoculated  animals  do  not  show  cranial  nerve 
involvement  as  a  part  of  their  nervous  symptom-complex,  the  further 
opinion  has  been  expressed  that  in  animals,  on  the  other  hand,  the 
spinal  nerve  centres  are  specially  attacked. 

It  seems,  then,   reasonable    to   say  that    the    cases    I   have   briefly 
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described  do  not  accord  with  this  view,  and,  indeed,  cannot  be 
explained  by  it.  For  if  the  nervous  lesion  in  diphtheria  be  the  result 
of  a  selective  blood-borne  toxaemia,  its  clinical  manifestations  should 
not  vary  according  to  the  site  of  the  infective  focus,  but  should  be 
constant  and  unvarying,  except  in  intensity.  It  appears  to  me  that 
the  following  view  best  accounts  for  the  presence  of  the  three  clinical 
elements  I  have  described  ;  it  is  of  course  an  hypothesis  that  as  yet 
lacks  both  experimental  and  pathological  confirmation ;  it  is  as 
follows  :  That  the  initial  local  palsy  is  the  result  of  the  passage  of 
the  toxin  from  the  infective  focus  to  the  central  nervous  system, 
brain-stem  or  spinal  cord,  along  the  perineural  lymph  channels  of  the 
peripheral  nerves  innervating  the  site  of  the  local  lesion.  This  is  the 
process  so  extensively  investigated  by  Orr  and  Rows,  and  named  by 
them  "  lymphogenous  toxi-infection  of  the  nervous  system."  The 
suggestion  is  therefore  merely  an  extended  application  of  a  known 
pathological  process.  This  is  not  to  say  that  the  symptoms  are  caused 
by  an  ascending  neuritis,  for  we  know  from  Orr  and  Eows  that  the 
nerve,  as  far  as  its  nervous  elements  are  concerned,  is  commonly  intact 
and  that  the  lesion  is  central  and  is  situated  in  that  segment  of  the 
central  nervous  system  from  which  the  nerve  arises.  We  may  thus 
explain  equally  well  the  initial  palatal  paralysis  of  a  case  of  faucial 
diphtheria,  or  the  initial  sphincter  disturbances  of  a  case  of  diphtheritic 
infection  of  an  ulcer  in  the  perineum. 

Accommodation  paralysis  and  polyneuritis  are  common  to  all  types. 
For  the  former,  therefore,  we  may  still  invoke  the  hypothesis  of  selective 
action,  while  the  latter  may  be  regarded  as  the  expression  of  the  general 
toxaemia  as  it  affects  the  nervous  system,  while  in  both  instances  the 
toxin  probably  reaches  the  nervous  system  by  the  blood-stream. 

It  is  of  interest  to  determine  whether  the  initial  local  symptoms 
indicate  a  peripheral  or  a  central  lesion  of  the  nervous  system,  and  it 
does  not  appear  to  me  that  the  palatal  symptoms  of  the  ordinary  type 
throw  much  light  on  this  point.  In  the  extra-faucial  cases  it  is  equally 
difficult  to  decide  because  the  presence  of  a  multiple  neuritis  masks  any 
distinctive  characters  the  initial  palsy  may  possess.  However,  I  was 
fortunate  as  to  see  one  case  in  which  this  was  in  a  region  usually 
unaffected  in  multiple  neuritis.  The  case  was  one  of  ulceration  in  the 
perineum,  arising  as  a  septic  sore  (and  later,  presumably,  secondarily 
infected  by  the  diphtheria  bacillus),  which  was  followed  by  a  local,  an 
accommodation  and  a  generalized  nervous  symptomatology.  The  1 
svmptoms  were  sensory  loss  over  the  territory  of  the  lower  four  >acral 
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posterior  roots  on  both  sides  and  definite  loss  of  control  over  the  bladder, 
which,  I  think,  can  only  be  explained  by  supposing  that  the  lesion  was 
central  and  not  merely  an  ascending  neuritic  process  in  the  afferent 
nerves  of  the  region. 

I  also  saw  a  case — and  one  has  been  recorded  by  Oppenheiin — of  a 
streptococcal  infection  of  the  tonsils  and  fauces  in  which  palatal 
paralysis  and  a  multiple  neuritis  supervened.  In  both  repeated  search 
failed  to  demonstrate  the  presence  of  the  diphtheria  bacillus.  Oppen- 
heim  remarks  of  his  case  that  this  clinical  picture  cannot  be  regarded 
as  absolute  proof  of  a  diphtheritic  infection,  and  I  would  suggest  that 
these  cases  tend  to  confirm  the  view  of  the  origin  of  the  initial  local 
phenomena  that  I  have  put  forward.  Several  recent  case  reports  in 
German  periodicals  of  extrafaucial  diphtheria  and  a  resulting  nervous 
involvement  also  bear  me  out  in  this  respect. 

In  considering  post-diphtheritic  paralysis  from  the  point  of  view  I 
have  put  forward  this  evening,  one  cannot  escape  the  analogy  it  presents 
to  tetanus.  Meyer  and  Eansom  have  divided  the  symptoms  of  this 
into  three  groups  : — 

(a)  Local  tetanus,  in  which,  after  prophylactic  inoculations  of  tetanus 
antitoxin,  the  first  symptoms  appear  in  the  immediate  vicinity  of  the 
infective  focus. 

(b)  Specific  tetanus,  in  which,  irrespective  of  the  site  of  the  infective 
focus,  there  is  spasm  of  certain  muscles — namely,  trismus  ;  and 

(c)  Generalized  tetanus. — If  the  amount  of  toxin  be  considerable  a 
generalized  tetanus  is  superadded  to  the  two  preceding  forms. 

After  intravenous  injections  of  tetanus  toxin  into  animals,  local 
tetanus  is  not  seen ;  similarly,  after  intravenous  injection  of  diphtheria 
toxin  into  experimental  animals,  the  paralysis  is  generalized  and  presents 
no  local  phenomena.  We  may,  therefore,  compare  the  local,  specific 
and  generalized  forms  of  tetanus  with  the  palatal,  ocular  and  generalized 
nervous  symptoms  of  faucial  diphtheria — the  palatal  palsy  being  the 
local  element,  the  accommodation  affection  the  specific  element,  while 
the  polyneuritis  corresponds  to  generalized  tetanus. 

In  conclusion,  I  must  ask  your  indulgence  for  the  somewhat  broad 
manner  in  which  I  have  dealt  with  my  subject.  There  are  many  gaps, 
I  know,  on  the  theoretical  side  of  my  paper.  I  have  merely  tried  to 
describe  a  somewhat  unusual  type  of  peripheral  neuritis,  and  to  indicate 
briefly  the  theoretical  considerations  to  which  its  study  gave  rise,  and 
its  bearing  on  the  pathogenesis  of  post-diphtheritic  paralysis. 

I  know  also  that  this  is  by  no  means  a  comprehensive  review  of  the 
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various  forms  of  peripheral  nerve  disease  that  one  saw  in  Egypt. 
However,  the  rest  of  these  were  merely  fortuitous  in  their  occurrence 
and  were  in  no  way  peculiar  to  that  field  of  operations.  I  have  thought 
it  best,  therefore,  not  to  attempt  completeness,  but  only  to  deal  with 
what  seemed  characteristic  of  the  campaign  in  which  I  served. 


DISCUSSION. 

Dr.  Philip  Manson-Bahr  :  I  feel  I  am  here  under  false  pretences  ;  what 
I  am  going  to  say  as  a  sort  of  confirmation  of  Dr.  Walshe's  paper  is  the  result, 
not  of  my  own  work,  but  that  of  my  friend  and  late  colleague,  Dr.  Craig,  of 
Kendal.  It  was  during  the  advance  through  the  Sinai  desert,  and  especially 
on  the  line  of  the  Wady  Guzze  before  Gaza,  that  "  desert  sores,"  or  "  septic 
sores,"  as  they  were  called,  first  began  to  claim  serious  attention.  Now  from 
what  we  know  this  desert  sore  is  probably  synonymous  with  the  "  veldt  sore  "' 
of  South  Africa  and  the  "  Barcoo  rot"  of  Australia;  at  any  rate  it  has 
Something  to  do  with  desert  conditions,  and  is  quite  distinct  from  the  Oriental 
sore  due  to  Leishmania  tropica.  Now  it  was  noted  by  Craig  that  in  the 
Egyptian  Expeditionary  Force  the  majority  of  units  afflicted  with  these 
sores  were  mounted  troops,  or  those  associated  with  camels,  and  he  concluded 
that  as  the  clinical  appearances  of  the  lesions  were  so  characteristic  they  must 
have  a  peculiar  and  specific  cause.  The  sores  affected  those  parts  of  the  body 
exposed  to  injury — for  instance,  the  hands,  knees,  and  face.  In  mounted  troops 
who  rode  in  "shorts,"  as  they  did  at  that  period,  the  sores  were  apt  to  form 
over  the  points  of  friction  at  the  knee.  However,  in  many  cases  they  super- 
vened dc  novo  after  no  obvious  sign  of  any  injury.  The  onset  of  the  sore  is 
sudden  and  very  painful,  quite  out  of  proportion  to  the  size  of  the  lesion  ; 
within  a  few  hours  a  vesicle  forms  rilled  with  serous,  or  it  may  be  hemorrhagic, 
fluid,  collecting  generally  round  a  hair  follicle.  The  vesicle  soon  bursts  and 
leaves  behind  a  raw  area  generally  covered  with  a  pearly-grey  membrane  and 
moist  with  exuding  serum.  The  edges  of  the  skin  soon  become  undermined 
and  the  ulcer  spreads  in  a  peripheral  direction  and  soon  becomes  punched  out, 
chronic,  and  most  intractable.  The  surrounding  skin  is  livid  and  blue.  Apart 
from  the  pain  and  disability  they  caused,  the  amount  of  debility,  cardiac 
irregularity, and  often  anaemia,  which  existed  in  association  with  the  sores,  were 
sufficient  to  attract  general  attention  and  speculation  as  to  the  speoii 
Early  in  L917  Dr.  Charles  Martin  had  reported  the  isolation  of  a  "diphtheroid  " 
bacillus  from  one  of  these  sores,  a  tact  which  he  did  not  then  regard  as 
significant,  but  rather  lie  looked  upon  the  lesions  as  being  either  -  ocal 

or  staphylococcal  in  origin.     This  line  Craig  followed  up,  ami  in  time 

was  able  to  isolate  diphtheroid  bacilli,  indistinguishable  morphologically  from 
the  Klebs-Ldt'ller  bacillus,  from    129   out  o\    197  of  the  sore-  he  examined.  I 
is.  in  (i7T)  per  cent.      Making  due  allowance  tor  the  fact  that  many  of  his  c 
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had  been  extensively  treated  with  all  manner  of  antiseptics,  he  reckoned  that 
the  percentage  of  successful  isolations  should  have  been  much  higher.  Almost 
pure  cultures  of  Klebs-Lomer  bacilli  were  obtained  by  Craig  and  myself  from  the 
serum  which  exuded  from  the  vesicles  on  Lomer's  glucose  serum,  but  the  longer 
the  ulcer  had  persisted,  the  more  difficult  it  was  to  isolate  the  organism  and  the 
more  numerous  were  staphylococci  and  streptococci.  There  was  no  doubt  that 
they  were  typical  Klebs-Loflier  bacilli ;  they  conformed  to  all  the  well-known 
tests,  produced  death  in  thirty-six  hours  when  injected  into  guinea-pigs  or 
quails,  with  hemorrhagic  peritonitis  and  lesions  of  the  suprarenals  :  on  the 
other  hand,  these  animals  could  be  efficiently  protected  by  a  simultaneous 
injection  of  antidiphtheritic  serum.  At  the  same  time  as  these  sores  were  so 
prevalent  a  large  number  of  cases  of  faucial  diphtheria  were  occurring,  and 
most  of  our  energies,  as  pathologists,  were  directed  to  cultivating  the  Klebs- 
Loffler  bacillus  in  throat  swabs  by  the  thousand.  But  I  must  confess  that  we 
were  more  fortunate  in  obtaining  a  higher  percentage  of  positive  isolations  from 
desert  sores  than  from  throat  cultures.  When  General  Allenby  came  out.  as 
one  would  suppose  from  such  a  great  commander,  he  took,  amongst  other 
things,  more  than  an  active  interest  in  these  desert  sores,  as  they  were  causing 
a  great  amount  of  disability ;  in  some  units  as  many  as  40  per  cent,  of  the  men 
were  unfit  for  hard  labour  and  had  their  hands  swathed  in  bandages.  There 
was  at  this  time,  for  all-sufficient  reasons,  a  considerable  amount  of  official 
reticence  in  acknowledging  the  importance  of  Craig's  discovery.  It  was  thought 
that  the  absence  of  fresh  elements,  and  especially  of  beer,  from  the  dietary 
had  a  mysterious  influence  upon  these  sores,  so  Allenby  caused  all  the  beer  in 
Egypt  to  be  sent  up  the  line.  This  had  the  effect  of  raising  the  spirits  of  the 
men,  but  it  did  not  heal  their  sores.  At  this  time  we  began  to  collect  together 
a  considerable  amount  of  evidence  of  the  association  of  these  sores  with  paresis 
or  neuritis  of  various  parts  of  the  body,  as  Dr.  Walshe  has  just  described. 
For  instance,  I  remember  the  case  of  a  corporal  of  the  H.A.C.  who  was  covered 
with  these  sores,  who  had  neuritis  of  both  legs,  with  lack  of  knee-jerks, 
hyperesthesia  of  his  calves,  and  great  ataxia.  He  came  down  the  line  with 
a  provisional  diagnosis  of  tabes.  Another  I  remember  with  paralysis  of  the 
palate  following  sores  on  the  eyebrows  and  cheeks,  and  paresis  and  numlmess 
of  the  arms,  with  multiple  sores  on  the  fingers  and  hands.  Probably  paralysis 
was  much  more  common  than  was  supposed,  and  in  many  cases  it  had  been 
overlooked  or  attributed  to  presumably  untreated  faucial  diphtheria.  The 
effect  of  injection  of  4,000  units  of  antidiphtheritic  serum  in  the  neighbourhood 
of  these  sores  was  almost  magical ;  raw  patches  and  ulcers  which  had  persisted 
for  months,  nay,  even  years,  after  treatment  with  every  form  of  antiseptic 
lotion  and  paste,  healed  up  perfectly  with  sound  firm  skin  within  a  week  or  ten 
days.  1  myself  am  absolutely  convinced  that  this  was  so,  though  no  success 
was  obtained  in  getting  this  mode  of  treatment  recognized  officially  or  universally 
adopted.  The  scars  which  remained  after  healing  are  sufficiently  oharaoteri 
and  the  stigmata  of  "  desert  sores  "  will  be  evident  for  years  :  there  i-<  probably 
not  a  single  man  who  served  in  the  Australian  Light  Horse  or  Imperial  Oamel 


Section  of  Neurology  59 

Corps  who  does  not  bear  one  or  more.  The  hypothesis  that  these  sores  were 
a  primary  skin  infection  with  the  diphtheria  bacillus  led  Craig  to  consider  that 
they  were  in  some  way  connected  with  desert  transport,  for  they  ceased  to  he 
a  scourge  directly  we  had  moved  forward  into  the  more  fertile  and  cultivated 
portions  of  Palestine.  Suspicion  fell  on  horse  manure  as  a  source  of  infection. 
At  that  time  the  desert  roads  were  laid  upon  a  foundation  of  horse  dung,  which 
in  this  manner  afforded  a  harder  surface  than  sand  for  travel.  Finally  Craig 
succeeded  in  isolating  a  diphtheroid  bacillus  from  this  substance,  but  lack  of 
opportunity  prevented  him  from  carrying  his  researches  any  further.  From 
the  experience  I  have  had  of  this  subject  I  should  not  be  at  all  surprised  to 
learn  that  a  considerable  number  of  cases  of  tropical  polyneuritis,  formerly 
diagnosed  as  beri-beri,  are  explicable  on  a  similar  basis.  Finally,  I  would  add 
that  the  inability  of  some  pathologists  to  isolate  the  diphtheria  bacillus  from 
these  ulcers  in  base  hospitals  in  no  way  militates  against  Craig's  work.  1'.-. 
the  time  they  reached  the  base  these  sores  had  been  contaminated  and  invaded 
by  all  sorts  of  organisms,  such  as  streptococci,  which  therefore  cannot  be 
considered  the  actual  etiological  agent  or  the  cause  of  the  debility  and  neuritis 
associated  with  them.  As  an  illustration  I  show  a  photograph  of  a  Meso- 
potamian  case  recently  under  my  care  in  which  a  sore  suspected  of  being 
cutaneous  leishmaniasis  had  persisted  for  two  and  a  half  years,  and  which 
instantly  healed  up  after  injection  of  antidiphtheritic  serum. 

Dr.  FEILING  :    During  my  three  years'  experience  in  Mesopotamia  I   -aw 
many    cases    of    polyneuritis   of    various    kinds    in    both  British    and    Indian 
troops.       On  the  whole    it   was  not   a  very  common    disease    there,  at    l< 
amongst  the  British.       I  wish  first  to    say    a    few  words  on  the    subject   of 
beri-beri.     While  having  the  greatest  admiration  for  the  work  done  by  many 
observers  in  attacking  the  problem  of  its  aetiology  from   the  view  point  of  a 
dietetic  deficiency,  I  feel  obliged  to  demur  to  this  being  the  only  cause  or  in 
all  cases  any  essential  factor  at  all.      Beri-beri  after  all  is  at  present  only  a 
clinical  term  and  different  infections  or  toxins  can    produce    in  the    field  of 
polyneuritis    clinical    pictures   which   are    very  difficult,  if  not  impossibL 
differentiate  on    clinical    grounds    alone.       I  would  like  to  illustrate  this    by 
brief    reference    to    two    epidemics    of    polyneuritis     with     which     I     became 
acquainted  in  Mesopotamia.       One   affected  a  number  of  Chinese  labourers. 
These  men  were  all  of  a  fairly  superior  class,  skilled  carpenters  mostly,  and 
were  housed  in  two  large  huts.     The  cases  were  confined  to  men 
these  huts  only.      Their  rations  bad   been  expressly  designed  to  contain  as 
many  so-called  "anti  beri-beri  vitamines"  as  possible.     They  received  . 
pay  and  were  able  to,  and  did,  supplement  their  rations  by  extensive  pure: 
in  the  local  bazaars  of  such  fresh  food  as  fish,  eggs,  chickens  and  v<  g 
I  myself  often  saw  them  returning  from  market   Loaded  with  such  purchi 
Clinically    the    cases    were    typical    beri-beri;    many   of  them   of  the  so-called 
"wet"  or  cedematous  type.     Another  example  of  an  epidemic  oi  polyneui 
which  illustrated  the  difficulties  o\  diagnosis  and  its  consequent  <\:'.-.  was  that 
in  which  a  large  number  of  ease-  ot   a  severe  form  of  polyneuritis  occurred  in  a 
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detachment  of  British  troops  occupying  an  isolated  post  in  the  desert.  These 
cases  were  diagnosed  as  beri-beri,  and  many  of  them  ultimately  found  their 
way  to  Bombay.  There  fuller  investigations  were  undertaken  with  the  result 
that  arsenic  was  found  in  large  quantities  in  the  hairs  of  many  of  these  cases. 
Inquiries  were  instituted  and  it  was  eventually  discovered  that  a  barrel  of 
white  arsenic  had  by  some  means  been  included  amongst  the  barrels  of 
bleaching  powder  used  for  water  disinfection,  and  that  these  unfortunate  men 
had  been  steadily  disinfecting  their  water  supply  for  some  time  with  white 
arsenic.  With  regard  to  dysenteric  neuritis,  I"  have  seen  a  number  of  such 
cases  in  which  a  dysenteric  infection,  generally  of  the  bacillary  type,  was 
followed  by  polyneuritis.  Less  frequently  it  occurred  amongst  amoebic  cases. 
It  has  been  suggested,  though  on  no  very  clear  grounds,  that  the  emetine 
given  therapeutically  was  the  cause  of  the  neuritis  in  the  amoebic  cases.  I 
saw  one  rather  remarkable  example  of  this  condition.  The  patient  was  a 
young  officer,  who  was  admitted  to  hospital  for  fever  and  shortly  afterwards 
operated  on  and  a  large  liver  abscess  evacuated  ;  the  Entamoeba  histolytica  was 
found  in  the  pus  from  the  abscess.  During  convalescence  he  developed  a  very 
severe  polyneuritis  which  in  its  clinical  features  was  quite  indistinguishable 
from  beri-beri.  Typhus  fever  has  been  the  cause  of  a  certain  small  number  of 
cases.  In  one  of  such  the  signs  suggested  that  the  infection  had  fallen  on  the 
ganglion  cells  of  the  cervical  enlargement  of  the  cord  rather  than  on  the  more 
distal  part  of  the  motor  neurone,  for  the  principal  feature  of  the  case  was 
extreme  atrophy  of  the  muscles  of  the  shoulder  girdle,  the  whole  picture 
closely  resembling  that  produced  by  an  acute  anterior  poliomyelitis  of  the  upper 
extremities.  The  influenza  epidemic  of  1918  was  responsible  for  many  cases 
of  polyneuritis,  many  of  them  of  a  very  severe  type.  Some  of  these  again 
bore  a  very  close  resemblance  to  the  classical  picture  of  beri-beri.  I  saw 
one  case  which  showed  the  somewhat  remarkable  combination  of  extreme 
atrophy  of  the  leg,  with  great  oedema  affecting  the  subcutaneous  tissues  of  the 
trunk  only ;  this  case  also  showed  diaphragmatic  paralysis  and  a  severe  cardiac 
affection  ;  in  spite  of  the  fact  that  malaria  became  a  still  further  complication 
the  patient  eventually  recovered  completely.  In  conclusion  I  would  point 
out  that  in  only  too  many  of  the  cases  the  aetiology  has  been  a  matter  of 
grave  doubt  or  even  pure  speculation. 
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Anxiety   States.1 
By  B.  G.  Bows,  O.B.E.,  M.D. 

Our  subject  to-night  is  that  of  the  "anxiety  states."  Amongst  the 
mental  disturbances  which  have  occurred  as  a  result  of  war  strain  the 
anxiety  states  have  received  little  attention.  Publications  during  the 
war  dealt  more  with  hysterical  conditions,  paralyses  and  contractures, 
deformities  and  loss  of  motion  and  sensation.  But  of  the  4,000  case> 
admitted  to  the  hospital  at  Maghull  less  than  '20  per  cent,  exhibited  ;i 
conversion  hysteria,  and  even  in  many  of  them  an  anxiety  state  was 
frequently  disclosed  on  examination. 

In  some  the  symptoms  of  the  anxiety  state — depression,  irritability, 
disturbed  attention,  terrifying  dreams  and  emotional  outbursts — wer< 
complained  of  by  the  patient ;  in  others  the  contracture,  tremor  or 
other  hysterical  condition  was  the  more  obvious,  but  after  it  had  been 
got  rid  of  the  anxiety  would  be  revealed  ;  it  had  existed  before,  but 
the  attention  of  the  patient  had  been  focused  on  the  physical  dis- 
ability. In  others,  again,  the  physical  condition  proved  to  be 
obstinate,  but  it  disappeared  when  treatment  of  the  anxiety  condition 
had  been  provided,  and  without  any  special  attention  being  given  to 
the  hysterical  symptoms. 

One  case  to  illustrate  this  may  be   mentioned.     On  admission  the 
man  complained  of  weakness  and  pain   in  the  left  leg,  and  he  lin 
constantly.     On  his  way  to  the  hospital  he  had  been  told   by   the  est 

1  At  ;i  meeting  of  the  Section,  held  FebrUATJ  19,  19 
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that  he  was  going  to  an  asylum.  This  frightened  him,  and  he  decided 
to  complain  only  of  this  physical  disability,  hoping  to  be  discharged  in 
a  short  time.  He  asked  for  some  work,  and  was  given  charge  of  my 
car.  He  took  excessive  care  of  the  car  so  that  he  might  "occupy  his 
mind."  At  last  he  asked  for  his  discharge,  but,  not  being  satisfied,  I 
asked  his  medical  officer  to  examine  him  again.  At  the  interview  he 
confessed  that  he  had  bluffed  us  all,  and  apologized  for  having  done  so. 
He  admitted  at  the  same  time  that  he  had  had  a  great  dread  of  becoming 
insane,  and  also  that  every  night  he  saw  a  face  at  the  foot  of  his  bed. 
Here,  therefore,  there  was  anxiety  and  a  definite  hallucination.  But 
the  most  interesting  point  was  that  the  weakness  and  pain  disappeared, 
and  the  limp  was  not  seen  again  after  this  explanation.  Many  other 
cases  might  be  cited  to  illustrate  the  importance  of  examining  for 
anxiety  states,  and  there  can  be  no  doubt  that  they  would  be  found 
in  a  majority  of  the  cases. 

To-night,  however,  I  do  not  intend  to  enumerate  symptoms  to 
you,  but  rather  to  inquire  into  the  mechanisms  concerned  in  the 
production  of  the  anxiety  states. 

It  is  now  recognized  that  with  every  stimulus  which  passes  the 
threshold  of  consciousness  there  is  to  be  recognized  not  only  an  intel- 
lectual but  also  an  emotional  factor.  Forsteriing  has  suggested  that  a 
sensory  stimulus  which  acquires  a  psychic  quality  at  the  moment  of 
perception,  brings  with  it  not  only  an  intellectual  addition  but  also 
another  quality,  a  feeling  tone,  and  as  a  perception  is  laid  down  as  a 
memory  picture,  so  is  its  feeling  tone  always  in  close  touch  with  the 
memory  picture.  When  this  is  recalled,  whether  through  a  fresh 
stimulus  or  an  antecedent  memory  picture,  the  feeling  tone  will  be 
reawakened  at  the  same  time.  The  incident  is  therefore  stored  up  in 
memory  to  be  reawakened  by  an  appropriate  stimulus,  and  when  the 
memory  of  the  incident  recurs  the  emotional  state,  which  was  originally 
associated  with  it,  will  be  reawakened. 

Under  ordinary  conditions  we  possess  a  more  or  less  satisfactory 
control  over  these  memories  and  emotions ;  this  is  developed  as  we 
grow  up.  But  if  because  of  fatigue,  intoxications  or  intense  shock 
this  control  is  weakened,  the  memory  will  be  reawakened  by  much 
slighter  stimuli,  and  by  repetition  a  habit  of  mind  will  be  acquired  so 
that  in  severe  cases  the  patient  may  be  dominated  by  the  disturbing 
influence. 

But  not  infrequently  the  emotional  condition  is  produced  without 
the  memory  of  the  original  incident  coming  into  consciousness.     In  one 
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case  the  patient,  after  a  severe  illness  following  a  septic  wound,  would 
experience  an  intense  depression  between  4  and  6  p.m.  if  alone  and  un- 
occupied. While  in  this  state  past,  present  and  future  appeared  black, 
and  he  was  acutely  miserable.  Exploration  showed  that  during  his 
illness  he  was  worse,  physically  and  mentally,  from  4  to  0  in  the 
afternoon.  The  emotional  tone  connected  with  this  was  stored  in  his 
memory,  but  no  thought  of  his  illness  came  into  consciousness,  and 
therefore  the  relation  of  cause  and  effect  was  not  recognized.  When 
this  relation  was  understood  by  him  and  he  reasoned  out  the  whole 
matter,  his  attacks  of  depression  disappeared,  and  he  has  not  had 
them  since,  excepting  when  ill  or  fatigued.  Even  then  the  depression 
ceases  immediately  he  remembers  the  cause  and  realizes  the  mechanisms 
concerned. 

The  day  after  this  case  was  related  to  me  I  mentioned  it  to  a  patient, 
and  at  the  end  I  asked  her  :  "  What  does  that  suggest  to  you  ?  "  She 
said  "  I  was  trying  to  commit  suicide  from  midnight  to  4  a.m."  Every 
night  at  midnight  she  left  her  bed,  wandered  about  the  dormitory,  and 
refused  to  return  to  bed  until  about  four  o'clock.  I  asked  her  to  send 
me  a  note  as  to  how  she  slept  the  next  night,  and  her  message  was  : 
"  Slept  well,  thank  you."  Here  again  the  relation  of  cause  and  effect 
had  not  been  realized,  but  the  nightly  disturbance  ceased  when  she 
understood . 

The  reaction  is  possibly  the  result  of  a  time  stimulus  similar  to 
that  obtained  by  Pavlov  in  his  experiments  on  dogs.  In  these  experi- 
ments reflex  reactions,  often  involving  some  of  the  higher  psychic 
mechanisms,  were  obtained  by  repetition  of  stimuli  under  certain 
definite  conditions. 

Now  in  these  cases  we  find  that  past  experiences  with  which  an 
intense  emotional  tone  was  associated,  whether  recalled  in  consciousness 
or  not,  can  give  rise  to  emotional  outbursts  which  disturb  ordinary 
mental  activities,  and  these  outbursts  may  be  expected  to  persist 
because  they  are  not  understood  by  the  patient. 

From  our  own  experience  we  know  that  where  the  emotions  are 
there  the  attention  will  be — and,  as  in  the  conditions  we  sure  considering, 
there  is  a  feeling  of  anxiety  because  of  the  altered  mental  activities, 
the  patient,  instead  of  observing  and  estimating  the  value  of  phenomena 
affecting  himself  as  he  once  did,  lives  with  a  narrowed  field  of  con- 
sciousness, develops  a  dread  as  to  possible  consequences,  and  with  keen 
anxiety  watches  for  any  sign  which  may  confirm  his  tears.  Trifling 
disturbances,   which  usually   would   pass  almost  unnoticed,  acquired  an 
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undeserved  importance  ;  the  disturbances  of  the  mental  processes  of 
perceiving,  thinking,  feeling,  judging  and  acting,  become  more  frequent, 
and  as  the  origin,  and  the  mechanisms  underlying  such  changes  are 
not  understood,  it  is  difficult  to  see  how  an  anxiety  state  can  be  avoided 
or  overcome.  This  initial  anxiety,  due  to  the  altered  mental  processes, 
becomes  intensified  by  the  repetition  of  the  condition  and  by  the 
dread  of  possible  serious  sequelae.  This  dread  is,  as  might  be  ex- 
pected, present  in  the  majority  of  cases,  and  frequently  is  an  important 
factor  in  the  development  of  the  illness. 

Such  emotional  conditions  must  be  considered  as  normal  reactions 
under  the  circumstances.  Our  emotions  are  always  specific ;  an 
■insult  begets  a  feeling  of  anger ;  from  success  there  springs  a  feeling 
of  satisfaction  ;  a  shell  explosion  cannot  but  give  rise  to  fear.  And 
if  the  emotions  constitute  an  important  factor  in  our  defence 
mechanisms  they  must  be  specific  and  unalterable  except  in    degree. 

The  following  case  will  illustrate  some  of  the  points  I  have  laid  before 
you.  A  soldier  who  had  served  for  a  considerable  time  in  France  became 
ill,  and  went  to  see  the  medical  officer.  The  officer  told  him  there  was 
nothing  the  matter  with  him,  and  ordered  him  to  return  to  the  front  line. 
He  proceeded  towards  the  line,  but  the  illness  developed  and  he  was  taken 
to  a  hospital  with  an  acute  pneumonia.  As  he  recovered,  the  idea  that  the 
officer  had  practically  told  him  he  was  a  malingerer  recurred  frequently, 
and  a  feeling  of  revenge  appeared.  With  the  weakened  control  due  to 
his  illness  this  idea,  with  its  associated  emotion,  repeated  itself,  until  he 
became  almost  dominated  by  it.  He  was  depressed,  and  unable  to  take 
an  interest  in  his  surroundings  ;  he  had  disturbing  dreams  in  which  the 
medical  officer  often  appeared,  and  his  physical  condition  was  unsatis- 
factory. It  was  a  long  time  before  he  would  allow  this  disturbing  idea 
to  be  known,  but  improvement  soon  followed  the  exploration  and 
explanation  of  the  mechanisms  concerned.  This  case  showed  also  the 
way  in  which  patients  watch  for  signs  which  can  confirm  their  fear  of 
something  serious  existing  as  a  cause  for  their  illness.  He  complained 
•one  day  of  pains  in  his  legs,  and  said  he  had  not  infrequently  been 
troubled  in  a  similar  manner.  Investigations  proved  that  the  pains  in 
his  legs  were  due  to  his  having  spent  some  time  at  the  unusual  exercise 
of  kicking  a  football  about.  The  pains  were  diminished  by  the  time  he 
mentioned  them  to  me,  but  although  he  appreciated  the  relation  of 
cause  and  effect  when  the  explanation  was  offered,  until  then  he  saw 
•in  them  only  a  confirmation  of  his  fear. 

There  existed  in  this  man  therefore  an  unpleasant  memory,  with  its 
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specific  and  proper  emotion,  which  by  repetition  had  led  to  the  develop- 
ment of  a  habit  of  mind  that,  with  his  lack  of  knowledge,  he  was  quite 
unable  to  overcome,  and  this  rendered  him  incapable  of  adapting  himself 
to  his  surroundings.  His  condition  was  based  on  a  bit  of  personal 
experience,  as  all  mental  illnesses  are.  There  is  no  special  mechanism 
for  becoming  mentally  ill,  and  no  gross  organic  lesion  need  be 
assumed. 

I  agree  with  Freud  when,  in  discussing  the  defence  neuro-psychoses, 
he  says  :  "  In  the  patients  whom  I  have  examined  there  existed  psychic 
health  until  the  moment  when  some  incompatibility  occurred  in  their 
ideation,  that  is,  until  there  appeared  an  experience,  idea  or  feeling, 
which  evoked  such  a  painful  effect  that  the  patient  decided  to  forget  it, 
because  he  did  not  trust  his  own  ability  to  remove  the  conflicting 
resistance  between  the  unbearable  ideas  and  his  ego."  We  might  add  : 
"  if  he  could  forget — and  eliminate." 

It  is  these  unbearable  ideas  which  are  the  cause  of  the  primary 
disturbance  of  the  mental  processses  which  characterize  mental 
illnesses,  and  which  lead  to  the  anxiety  state  with  the  varied  symptoms 
that  exist  during  this  early  phase  of  the  disturbance. 

All  the  other  phenomena  which  provide  the  symptomatology  of 
mental  illnesses  as  seen  in  practice  and  as  compiled  and  tabulated  in 
our  text-books  are  secondary  products,  that  is,  the  symptoms  by  which 
we  recognize  hysteria,  psychasthenia,  phobias,  melancholia,  manic- 
depressive  conditions,  epilepsy  in  many  instances,  paranoia  and  the 
so-called  dementia  prsecox,  are  secondary  products  superimposed  on 
the  primary  disturbances  which  characterize  the  anxietv  states.  They 
indicate  the  attempts  on  the  part  of  the  patient  to  adapt  himself  to  his 
altered  mental  condition,  his  rationalizations  to  explain  his  condition  to 
himself  or  to  escape  from  his  torment. 

The  anxiety  state  is  the  primary  illness,  recovery  from  which  is 
possible  in  a  large  number  of  instances  if  it  be  adequately  treated,  and 
therefore  it  is  not  to  be  viewed  with  the  feelings  of  helplessness  and 
hopelessness  so  prevalent  at  the  present  day. 


Dr.  Ross:  1  agree  with  Dr.  Rows'  valuable  paper:  1  would  point  out  that 
not  only  is  the  complex  forgotten,  but  when  a  Bymptom  has  suddenly  appeared 
the  complex  stimulator  which  brought  about  its  onset   is  very  so  iten 

also.     For  example,  a  man  lias  had  a  sudden  return  of  symptoms  while  he 
walking  over  a  common.     Be  lias  Been  do  one  and  there  has  been  nothing 
upset  him.     But  on  carefully  thinking  the  matter  over  he   has   remembered 
my — n    1  a 
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seeing  some  bare  trees,  and  then  his  attack  comes  on.  On  free  association  of 
the  idea  of  these  trees  he  is  led  back  to  a  distressing  incident  in  the  war.  I 
also  agree  with  Dr.  Eows  on  the  question  of  men  clinging  to  minor  symptoms 
after  their  major  symptoms  have  disappeared,  and  I  suggest  that  the  absence 
of  stimulus  which  the  indefinite  pension  causes  is  largely  responsible  for  this- 
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The  Results  of    Secondary  Suture  of    Peripheral  Nerves.1  2 
By  John  S.  B.  Stopford,  M.D. 

(I)  Introduction. 

Although  further  time  must  elapse  before  the  end-results  of 
secondary  suture  of  peripheral  nerves,  injured  in  the  war,  can  be  judged 
in  large  numbers,  it  is  now  possible  to  communicate  a  preliminary  report 
upon  the  progress  to  date  of  those  patients  in  which  this  method  of 
surgical  treatment  has  been  found  necessary  ;  and  it  seems  necessary  to 
do  this  for  the  benefit  of  the  many  pensioners  who  still  await  further 
treatment. 

So  many  factors  may  influence  the  progress  and  extent  of  recover v 
that  it  is  exceedingly  difficult  to  interpret  all  the  observations,  or 
estimate  the  influence  of  any  one  individual  factor.  To  attempt  the 
elucidation  of  the  numerous  problems  encountered,  or  to  provide  any 
guidance  for  the  future,  it  is  obviously  necessary  to  consider  large 
numbers  of  patients  on  whom  regular  systematic  examinations  haw 
been  made  and  careful  records  kept  of  all  complications,  methods  of 
treatment,  and  progress.  No  reliable  conclusions  can  be  drawn  from 
the  publication  of  a  few  isolated  cases,  or  even  from  a  large  series,  unless 
attention  has  been  directed  to  all  the  factors  which  may  prevent 
cause  delay  or  acceleration  of  recovery.  The  closest  co-opera: 
between  the  surgeon  and  the  investigator  is  essential ;  if  the  investigator 
is  unable  to  be  present  at  the  operation,  it  is  of  fundamental  importance 
that  the  most  detailed  notes  should  be  provided  of  the  anatomical  and 

1  At  a  meeting  of  the  Seotion,  held  March  LI,  1980, 

-This  paper  will  be  published  in  etetalSO  in  Brain,  Summer  Number,  1990. 
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pathological  conditions  found  on  exposure  of  the  nerve,  together  with 
an  exact  account  of  the  surgical  procedure  adopted.  It  has  been  my 
good  fortune  to  have  the  fullest  possible  support  from  my  surgical 
colleagues  at  the  Grangethorpe  Hospital,  Manchester,  and  I  would  like 
to  express  my  deep  appreciation  of  the  careful  and  elaborate  system  of 
note-taking  which  they  have  instituted,  as,  without  the  information 
supplied  by  them,  it  would  have  been  impossible  to  attempt  an  inquiry 
into  the  problems  of  secondary  suture. 

In  this  report  are  included  all  the  results  of  secondary  suture,  where 
it  has  been  possible  to  continue  observations  for  a  period  of  not  less  than 
six  months  after  the  date  of  the  operation.  It  was  rarely  possible  to 
follow  the  patients  even  for  so  short  a  time  before  1917,  when  the 
special  hospitals  were  instituted ;  consequently  almost  all  the  patients 
quoted  have  been  operated  upon  since  the  beginning  of  that  year,  and 
only  a  small  number  can  be  considered  as  end-results. 

Altogether  271  examples  of  end-to-end  suture  are  under  review,  and 
the  majority  of  the  patients  have  been  examined  at  regular  intervals  of 
from  four  to  six  weeks  for  varying  periods  up  to  three  3"ears  after  the 
date  of  the  performance  of  the  suture. 

As  a  preliminary  it  is  convenient  to  consider  the  following  general 
factors  which  may  influence  the  progress  and  result. 

(1)  The  Interval  which  has  elapsed  between  the  Beception  of  tlie 
Injury  and  the  Date  of  the  Suture. — It  is  necessary,  in  connexion  with 
this,  to  take  into  account  the  cause  of  the  delay.  If  the  operation  has 
been  deferred  because  of  the  presence  of  sepsis,  widespread  intraneural 
changes  are  likely  to  be  encountered  which  will  interfere  seriously 
with,  or  prevent,  regeneration.  Excluding  such  a  condition,  a  delay  of 
twelve  to  eighteen  months  appears  to  have  no  marked  effect  upon  the 
date  or  extent  of  recovery.  If  the  interval  exceeds  this  time,  in  my 
experience  the  prognosis  is  not  so  good  when  the  suture  has  been 
performed  in  the  distal  part  of  the  limb ;  whereas,  in  the  proximal  part, 
a  delay  of  two  or  three  years  does  not  seem  to  prejudice  the  chances  of 
success.  Suture  of  the  median  in  the  upper  arm  has  been  successful 
in  two  patients  where  there  was  an  interval  of  two  and  a  half  years. 
A  delay  of  three  and  a  half  years  (the  longest  encountered)  occurred  in 
two  patients,  with  injury  to  the  median  at  the  elbow.  In  one  the  only 
muscle  to  recover  voluntary  power  was  the  flexor  sublimis  digitorum  ; 
in  the  other  patient  it  is  too  early  yet  to  give  an  opinion,  but  the  signs 
are  not  hopeful. 

(2)  The  Swrgical  Technique   adopted. — In  about   80  per  cent,  the 
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same  procedure  has  been  used ;  so  that  in  this  series  this  factor  is 
almost  constant,  and,  consequently,  no  opinion  can  be  expressed  upon 
the  advantages  of  the  various  suture  materials.  After  free  exposure, 
the  extremities  have  been  excised  until  distinct  nerve  bundles  could  be 
seen,  and  then  the  ends  brought  into  as  perfect  apposition  as  possible 
without  distortion.  Whenever  practicable,  only  sheath  sutures  of 
catgut  have  been  used,  but  in  the  larger  proportion  one  tension 
suture  through  the  substance  of  the  nerve  was  found  necessary.  On 
comparing  the  progress  and  results,  with  and  without  tension  sutures, 
there  is  no  doubt  that  the  effect  of  the  through-and-through  stitch  is 
perceptible. 

For  some  time  my  surgical  colleagues  have  used  no  protective 
material  to  surround  the  line  of  suture ;  a  new  bed  for  the  nerve  has 
been  constructed,  or  its  anatomical  course  modified,  so  that  the  injured 
segment  of  the  nerve  lies  only  in  relation  with  uninjured  muscles. 
The  clinical  records  clearly  indicate  the  advantages  of  this  over  any 
protective  material,  either  autogenous  or  heterogeneous.  Several  nerves 
have  been  re-exposed  by  my  colleague,  Mr.  H.  Piatt,  after  various 
materials  have  been  used,  and  it  has  been  proved  that  neither  fascia 
lata  nor  fat  prevent  adhesions,  and  in  two  patients,  where  Cargile 
membrane  had  been  used,  there  was  a  thick  collar  of  fibrous  tissue 
around  the  nerve  which  in  one  was  undoubtedly  causing  considerable 
constriction. 

The  prognosis  is  bad  when  a  satisfactory  bed  cannot  be  procured, 
and  the  nerve  has  to  be  left  in  relation  with  scar  tissue,  a  condition 
unfortunately  encountered  frequently  when  the  external  popliteal  nerve 
has  to  be  sutured  in  the  region  of  the  head  of  the  fibula. 

Displacement  of  the  ulnar  nerve  in  front  of  the  internal  condyle  of 
the  humerus  has  not,  as  far  as  I  can  ascertain  to  date,  retarded  the 
progress. 

It  is  somewhat  surprising  that  the  extensive  freeing  of  the  nerve 
necessary  in  this  manoeuvre,  or  in  other  nerves  when  a  large  defect  has 
to  be  bridged,  has  not  had  a  more  marked  effect.  The  records  I  have 
are  insufficient  as  yet  to  enable  me  to  give  an  opinion  upon  the  results 
after  the  two-stage  operation. 

The  after-treatment  has  been  the  same — constant  support  of  the 
paralysed  muscles,  interrupted  galvanic  stimulation  of  the  muscles  and 
massage,  and  Inter  l'aradic  stimulation  and  muscle  re-education. 

(3)  The  condition  of  the  Nerve  found  on  Exposure  at  Operation. — 
Those  patients  in  whom  a  complete  solution  of  continuity  was  discovered 
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at  operation  have  tended  to  make  a  more  complete  recovery  than  those 
in  which  incomplete  division  was  found,  but  I  am  convinced  that  this 
difference  is  very  clearly  reduced,  if  not  eliminated,  when  a  liberal 
resection  is  performed.  Interstitial  changes  are  frequently  very  ex- 
tensive after  partial  division,  and  from  the  histological  examination  of 
pieces  of  nerve  excised  at  operation  there  appears  to  be  a  tendency  not 
to  resect  sufficiently  widely.  Very  free  resection  is  particularly  necessary 
after  prolonged  suppuration.  Contractures  and  other  mechanical  dis- 
abilities are  associated  commonly  with  incomplete  division  and  may 
be  responsible  for  imperfect  functional  recoveries,  although  good 
regeneration  may  have  succeeded  the  suture  of  the  nerve. 

(4)  The  Effect  of  some  of  the  more  frequent  Complications. — 
Allusion  has  been  made  to  the  fact  that  extensive  and  prolonged  sepsis 
in  the  neighbourhood  of  the  nerve  may  seriously  influence  the  prognosis. 
Microscopic  examination  has  shown  that,  under  such  a  condition,  intra- 
neural changes  may  be  discovered  as  distant  as  8  in.  above  the  point  of 
injury. 

Ligature  of  the  main  artery  in  the  proximal  part  of  the  limb,  as  the 
upper  part  of  the  brachial  or  the  axillary,  tends  to  retard  the  progress 
and,  after  suture  of  the  ulnar  or  median  nerves,  appears  sometimes  to 
reduce  the  extent  of  the  recovery  of  function,  but  it  is  difficult  to 
exclude  the  possibility  of  this  being  due  to  secondary  changes  in  the 
muscles  as  a  result  of  the  ischsemia.  Involvement  of  the  main  blood- 
vessels in  the  distal  part  of  the  limb,  as  may  be  anticipated,  does  not 
usually  affect  the  result. 

Ununited  fractures  of  the  humerus  present  a  serious  complication. 
In  four  patients  exhibiting  this  complication  suture  of  the  musculo- 
spiral  was  performed  before  the  ends  of  the  bones  had  been  fixed.  Two 
cases  were  complete  failures,  the  third  showed  merely  recovery  in  the 
supinator  longus  and  extensor  carpi  radialis  longior,  whilst  the  fourth 
progressed  favourably  until  a  bone-graft  operation  was  succeeded  by 
a  recrudescence  of  sepsis,  which  resulted  in  complete  loss  of  conduction 
and  failure  of  regeneration.  These  experiences  seem  to  prove  that 
where  an  ununited  fracture  of  the  humerus  complicates  a  musculo-spiral 
injury  it  is  advisable  to  treat  the  bone  lesion  first. 

(II)    Analysis  of  Results. 

in)  General. — In  none  of  my  cases  of  secondary  suture  can  the 
result  be  described  as  perfect ;  in  the  best  there  has  been  an  appreciable 
difference  in  power  on  comparing  the  two  sides  and  at  least  an  incom- 
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plete  recovery  of  epicritic  sensibility,  even  three  and  a  half  years  after 
the  date  of  the  suture.  The  recovery  of  sensation  has  been  particularly 
disappointing.  More  successful  results  have  followed  suture  in  the 
proximal  part  of  the  limb  than  the  distal.  Of  sutures  in  the  upper 
extremity,  the  failures  in  the  upper  arm  amounted  to  12  per  cent., 
whilst  in  the  forearm  they  amounted  to  '24  per  cent.  At  both  levels 
the  recovery  of  voluntary  power  has  been  much  less  constant  for  muscles 
supplied  by  the  nerve  in  the  distal  than  in  the  proximal  part  of  the 
limb.  For  obvious  reasons  muscles  which  have  a  large  nerve  of  supply 
have  a  better  chance  than  those  in  which  the  branch  is  smaller. 

Exclusive  of  mechanical  disabilities  and  the  general  factors  already 
considered,  four  chief  causes  for  imperfect  recovery  are  readily 
recognized. 

(1)  Intraneural  changes  in  the  proximal  end,  which  may  occur 
irrespective  of  the  presence  of  sepsis. 

(2)  Obstruction  to  the  downgrowth  of  new  nerve  fibrils. 

(3)  Destruction  of  branches  in  addition  to  the  injury  to  the  nerve 
trunk.  This  is  particularly  prominent  in  wounds  of  the  median  in  the 
upper  third  of  the  forearm. 

(4)  "  Bad  shunting "  (efferent  fibres  passing  down  to  afferent 
terminals  or  vice  versa),  which,  with  the  most  perfect  surgical  technique, 
must  occur  to  some  extent  in  almost  all  secondary  sutures,  since  a 
considerable  portion  of  the  nerve  trunk  has  to  be  excised  and  the  intra- 
neural anatomy  disturbed.  Such  a  factor  will  be  of  less  consequence  in 
the  musculo-spiral  than  in  the  ulnar  or  median.  It  is  possible  that  the 
persistence  of  Tinel's  sign  without  any  recovery  of  sensation  may  be 
due  to  afferent  fibres  descending  efferent  pathways. 

(5)  In  addition  to  these  there  is  an  important  but  less  obvious  fifth 
cause  of  impaired  function,  which  is  particularly  significant  after  suture 
of  the  median,  and  is  probably  one  explanation  of  the  poor  functional 
result  which  usually  follows  suture  of  both  the  median  and  the  ulnar. 
It  is  not  uncommon  to  discover,  after  suture  of  the  median,  that  all  the 
muscles — when  tested  individually — have  recovered  voluntary  power. 
and  yet  the  hand  is  of  slight  practical  service,  when  the  patient 
attempts  purposive  movements.  The  patient  will  often  volunteer  the 
information  that  when  he  attempts  to  work  he  finds  that  he  loses  the 
grip  of  his  tools,  and  on  inquiry  it  will  he  found  that  he  can  qss  the 
hand  fairly  well  as  long  as  he  concent  rat  es  upon  the  movements,  but  that 
the  hand  ceases  to  function  satisfactorily  as  Boon  as  he  takes  his  eve  off 
it.     Such  patients  also  frequently  inform  you  that  the  hand  is  us.. 
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in  the  dark,  or  when  they  cannot  watch  what  they  are  trying  to  do  with 
it.  Such  complaints  may  be  heard  even  when  cutaneous  sensibility  has 
made  a  fair  recovery  and  all  the  muscles,  tested  individually,  exhibit 
voluntary  power.  It  seems  clear  that  such  a  disability  is  due  to  the 
loss  of  afferent  stimuli  from  joints,  muscles,  tendons  and  other  deep 
structures.  It  is  only  practicable  to  investigate  directly  the  recovery  of 
fibres  conveying  conscious  impressions  from  such  deep  structures  as 
joints,  but  from  an  investigation  of  the  sense  of  posture  and  the  appre- 
ciation of  passive  movements  in  the  finger  and  thumb  articulations 
supplied  by  the  nerve,  it  has  been  found  that  these  were  generally  lost, 
or  at  the  best  very  defective  even  when  three  years  had  elapsed  since 
the  time  of  the  suture.  It  would  seem  that  this  is  very  important  to 
remember  at  examinations  for  the  assessment  of  pensions  after  nerve 
suture  in  the  upper  limb,  since  the  routine  investigations  of  voluntary 
power  and  cutaneous  sensibility  do  not,  in  themselves,  provide  sufficient 
information  to  determine  the  real  functional  capacity  of  the  hand.  It 
is  also  an  awkward  problem  to  contend  with  during  the  later  stages  of 
recovery  when  muscle  re-education  becomes  of  greatest  importance, 
since  it  provides  one  of  the  main  obstacles  to  the  satisfactory  application 
of  this  form  of  treatment — an  obstacle  which  is  probably  insufficiently 
appreciated.  Previous  to  the  war  our  chief  experience  of  muscle  train- 
ing was  derived  from  the  treatment  of  infantile  paralysis,  and  con- 
sequently many  who  are  responsible  for  the  supervision  of  muscle 
training  are  content  merely  to  develop  an  increased  range  of  move- 
ment of  the  individual  muscles,  and  fail  to  realize  the  different  problem 
which  arises  in  peripheral  nerve  injury.  After  injuries  to  the  peri- 
pheral nerves  there  is  usually  a  serious  loss  of  those  afferent  stimuli 
which  are  of  such  importance  for  the  perfect  performance  and  adjust- 
ment of  the  finer  and  more  delicate  movements,  and  consequently  in 
the  later  part  of  the  treatment  every  effort  must  be  made  to  develop 
those  purposive  and  more  complex  movements  which  the  particular 
patient  will  require  when  he  returns  to  a  civil  occupation. 

(b)  Explanation  of  Charts. — The  vertical  columns,  1  to  24,  refer 
to  the  months  after  the  performance  of  the  suture ;  in  the  last 
column,  "  delay,"  reference  is  made  to  any  case  where  an  interval 
of  eighteen  months  or  more  has  occurred  between  the  date  of  the  recep- 
tion of  the  wound  and  the  time  of  the  operation  ;  the  figures  express  this 
interval  in  months.  In  all  the  charts  reference  is  made,  unless  other- 
wise stated,  to  the  return  of  voluntary  power,  since  in  my  experience 
this  has  been  more  frequently  discovered   at  an  earlier  date  than  the 
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recovery  of  faradic  response.     The  muscles  are  recorded  by  means  of 
the  initial  letters,  viz.  : — 

SL       supinator  longus. 
As    regards    sensation    information    is    conveyed    by    the    following 
abbreviations  and  letters  : — 

P  =  commencement  of  recovery  of  protopathic  sensibility. 
P.rec.  =  complete  recovery  of  protopathic  sensibility. 
E.        commencement  of  recovery  of  epicritic  sensibility. 
The  interrupted  lines  in  certain  columns  mark  the  date  of  the  last 
examination,  unless  they  occur  in  the  last  column,  in  which  case  several 
of  the  patients  have  been  under  observation  for  further  periods,  but 
the  intervals  between  the  later  examinations  have  been  longer  than  four 
to  six  weeks. 

(Ill)    Conclusions. 

(I)  The  following  appear  to  be  the  most  important  factors  which 
may  influence  the   prognosis : — 

(1)  Sepsis. 

(2)  Site  of  the  suture,  the  prognosis  being  more  favourable  the 
nearer   the  suture  is   to  the   spinal   cord. 

(3)  A  delay  of  more  than  eighteen  months  before  the  suture  is 
performed  in  the  distal  part  of  a  limb  prejudices  the  chances  of  recovery, 
but  is  not  of    so  much  consequence  in  the  proximal  part. 

(4)  "  Bad-shunting  "  is  probably  a  common  cause  of  imperfect 
recovery  in  such  nerves  as  the  ulnar. 

(5)  Destruction  of  branches  of  the  nerve,  in  addition  to  injury  to 
the   trunk,  may  be  a  cause    of    incomplete  recovery. 

(6)  Ununited  fractures,  especially  of  the  humerus  in  injuries  to  the 
musculo-spiral,  are  a  serious  complication.  Evidence  appears  to  be  in 
favour  of  primary  fixation  of   the  bone. 

(7)  Ligature  of  the  main  artery  in  the  proximal  part  of  a  limb  may 
delay  and  limit  recovery. 

(8)  Imperfect   recovery  of   afferent  fibres  from   such  structures  as 
joints,  muscles  and  tendons,  is  probably  an  important  cause  of  limited 
functional    recovery    of   the    hand    for    the    performance    of    pnrpoc 
actions,  although   the  voluntary  power   of   individual   muscles    is  good. 

(II)  The  intrinsic  muscles  of  the  hand  and  tin-  muscles  in  the  distal 
part  of  a  limb  recover  less  frequently  than  the  larger  muscles  in  the 
proximal  part  of  a  limb.  Probably  several  factors  contribute  to  tin- 
cause  of  this  : — 
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(1)  Distance  which  the  young  nerve  fibrils  have  to  travel  away  from 
their  trophic  centre  in  the  spinal  cord  to  reach  the  muscle. 

(2)  The  size  of  the  nerve  of  supply.  The  larger  the  nerve  the 
greater  the  chance  the  young  fibrils  must  have  of  reaching  the 
muscle. 

(3)  Possibly  the  phylogenetic  history  of  the  muscles,  since  there 
does  seem  to  be  some  support  of  the  hypothesis  that  more  recent 
acquisitions  are  the  more  vulnerable. 

(III)  The  following  points  bearing  on  the  surgical  technique  can 
be  deduced : — 

(1)  It  is  advisable  to  avoid  the  through-and-through  suture,  when- 
ever practicable,  as  proved  also  by  the  experimental  work  of  Sargent 
and  Greenfield.1 

(2)  The  construction  of  a  new  bed  for  the  nerve,  after  suture,  is 
preferable  to  any  autogenous  or  heterogeneous  protective  material. 
The  unsatisfactory  bed  after  suture  of  the  external  popliteal  nerve,  in 
the  vicinity  of  the  head  of  the  fibula,  is  probably  a  cause  of  many 
failures. 

(3)  Displacement  of  the  ulnar  nerve  in  front  of  the  internal  condyle 
of  the  humerus  or  widespread  freeing  to  procure  apposition  of  the 
ends  do  not  appear  to  retard  the  recovery. 

(4)  Liberal  resection  of  the  injured  ends  is  essential  and  particularly 
necessary  if  sepsis  is  prominent. 

(IV)  No  recovery  after  the  performance  of  secondary  suture  could 
be  regarded  as  perfect.  The  chief  causes  of  the  imperfect  result  after 
secondary  suture  appear  to  be  : — 

(1)  The  fact  that  an  appreciable  portion  of  the  nerve  trunk  has  to 
be  resected  causes  inevitably  a  disturbance  of  the  intraneural  anatomy, 
however  carefully  the  surgical  procedure  is  carried  out. 

(2)  After  secondary  suture  the  nerve  is  making  a  second  effort  to 
regenerate,  the  first  attempt  being  represented  by  a  neuroma  or  out- 
growths along  fascial  planes. 

(3)  The  almost  constant  occurrence  of  one  or  more  of  the  foregoing 
factors  which  have  been  found  to  influence  the  prognosis. 


1  Sargent,  P.,  :iinl  Greenfield,  J.  G.   "  An  Experimental  Investigation  of  Certain  Materials 
used  for  Nerve  Buture."  Brit.  Med.  Journ.,  l'JIO,  ii,  407. 
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Middle  third  (twenty- six  cases). 
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Upper  third  (seven  cases). 
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DISCUSSION. 

Mr.  Harry  Platt,  M.S. :  Professor  Stopford's  careful  investigations  show- 
that  on  the  whole,  the  changes  in  the  clinical  syndrome  indicating  regeneration 
after  end  to  end  suture,  are  comparatively  slight  even  after  considerable  periods 
of  time.  It  is  therefore  easily  understood  that  mistakes  can  be  made  by 
superficial  observers  ;  further,  true  motor  signs  of  recovery  have  to  be  distin- 
guished from  the  so-called  trick  movements  wTith  which  we  are  now  all  familiar. 
The  reported  successful  nerve-graft  operations  and  other  forms  of  nerve  bridging, 
in  most  cases  can  be  explained  by  the  deceptive  effect  on  the  observer  of  such 
trick  movements.  Final  end  results  after  nerve-suture  operations  are  not  yet 
available.  Therefore  we  are  immediately  concerned  with  a  tangible  problem — 
the  complete  failures.  In  these  we  have  to  decide  whether  re-exploration  is 
worth  while.  In  my  own  work  I  am  acting  on  the  principle  that  it  is  always 
wyell  worth  while.  The  second  operation  is  often  of  great  diagnostic  value,  as 
it  has  been  my  experience  on  several  occasions  to  re-explore  a  nerve  which 
after  suture  has  remained  "  dead  "  for  over  a  year,  and  to  find  that  excellent 
conduction  was  present  as  tested  by  direct  faradic  stimulation.  Such  findings 
emphasize  the  great  value  of  the  routine  use  of  the  electrodes  during  all  nerve 
operations.  One  has  been  interested  in  a  few  cases  to  find  somewhat  para- 
doxical electrical  phenomena — viz.,  in  complete  anatomical  lesions  of  long 
standing  the  retention  of  faradic  response  in  muscle  bellies  supplied  by  the 
distal  part  of  the  nerve  trunk.  Perthes  of  Tubingen  has  recently  reported  a 
series  of  similar  observations.  The  constant  use  of  faradic  excitation  at 
operations  has  made  one  sceptical  of  the  correctness  of  the  classical  laws  of 
muscle  response  as  laid  down  from  tests  carried  out  through  the  skin. 

Mr.  Jocelyn  Swan  :  The  results  I  have  obtained  from  end-to-end  suture 
of  peripheral  nerves  are  mainly  in  accord  with  those  detailed  by  Professor 
Stopford.  There  is  no  doubt  that  the  best  functional  result  is  obtained  with 
injuries  of  the  musculo-spiral  nerve  or  of  the  posterior  cord  of  the  brachial 
plexus,  whilst  those  obtained  in  lesions  of  the  external  division  of  the  sciatic 
are  never  very  favourable.  In  cases  of  the  median  or  of  the  ulnar  nerve,  suture 
does  not  hold  out  such  good  prospects,  as  voluntary  movement  of  the  intrinsic 
muscles  of  the  hand  is  seldom  complete.  I  am  sure  that  end-to-end  suture 
is  the  operation  to  be  aimed  at  in  all  complete  nerve  divisions,  or  in  those 
cases  in  which  such  a  fibrous  block  results  from  the  injury  that  DO  evidence 
of  recovery  is  present  after  prolonged  and  efficient  treatment,  and  in  t 
cases  in  which,  when  the  proximal  part  of  the  nerve  is  exposed  at  the  opera- 
tion, no  reaction  is  obtained  on  direct  stimulation  of  the  nerve  by  faradic 
current.  I  have  obtained  approximation  of  the  nerve  where  the  gap  is  con- 
siderable by  transplanting  the  nerve  to  a  new  position,  as  hy  bringing  the 
ulna  in  front  of  the  humeral  condyle  or  hy  transposing  the  muscnlo-spiriL 
to  the  front  of  the  humerus,  and  in  some  cases  I  have  brought  the  ends 
together  by   considerable   flexion   of  the   limb,   correcting  the   position    aubse- 
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quently.  There  remain  cases,  however,  in  which  end-to-end  suture  is  impos- 
sible ;  in  the  musculo-spiral  or  posterior  interosseous  nerve  it  is  far  better  to 
abandon  the  operation  on  the  nerve  and  to  perform  tendon  transplantation, 
from  which  I  have  obtained  excellent  functional  results.  In  the  case  of  the 
median  in  the  arm,  I  should  not  hesitate  to  resect  a  portion  of  the  humerus, 
subsequently  placing  the  latter  to  obtain  end-to-end  apposition,  but  I  would 
not  shorten  any  other  bone  for  this  purpose,  especially  in  the  lower  limb— in 
fact,  I  have  seen  no  necessity  to  do  so.  As  to  the  technical  details  of  the 
operation  performed  on  the  nerve,  wherever  possible  I  advocate  the  complete 
removal  of  fibrous  tissue,  so  that  the  newly-joined  nerve  may  lie  in  a  bed  of 
comparatively  healthy  tissue,  even  to  the  extent  of  removal  of  muscular  planes 
so  that  freshly  cut  muscle  surfaces  are  obtained.  I  have  used  very  fine  Cargile 
membrane  veiy  extensively  and  see  no  reason  against  it.  In  a  large  series  of 
cases  I  have  only  seen  it  extruded  twice,  and  for  this  I  am  inclined  to  blame 
myself  rather  than  the  membrane.  In  cases  in  which  secondary  operations 
are  performed  upon  nerves  previously  exposed,  I  have  noticed  less  infiltration 
and  scar  tissue  where  membrane  has  been  used  than  in  those  in  which  no 
separate  covering  had  been  employed.  In  cases  in  which  the  nerve  function 
is  subcutaneous,  as  over  the  head  of  the  fibula,  and  again  in  cases  in  which 
operation  is  necessary  for  causalgia,  I  substitute  a  fat  graft  for  the  membrane, 
and  in  cases  in  which  the  fornia  nerve  is  in  close  proximity  to  a  bone,  as 
frequent  in  the  musculo-spiral  nerve  in  the  middle  of  the  arm,  I  have  made 
use  of  a  flap  of  muscle  tissue,  placed  between  the  bone  and  the  nerve.  For 
the  suture  of  the  ends  of  the  nerve  very  fine  linen  thread  is  used  ;  one  or  two 
sutures  are  used  directly  through  the  nerve  where  any  tension  exists,  supple- 
mented by  careful  approximation  of  the  nerve-sheath  around  the  junction. 
In  many  cases  the  tension  suture  is  removed  when  the  suture  of  the  sheath 
is  completed.  I  prefer  fine  thread  to  catgut,  which  has  been  so  freely 
advocated,  and  am  glad  to  see  that  the  experimental  work  done  by  Colonel 
Sargent  at  Tooting  supports  my  contention.  I  desire  to  emphasize  the 
necessity  for  free  removal  of  the  fibrous  tissue  at  the  proximal  end  of  the 
nerve  until  healthy  nerve  bundles  are  exposed.  I  have  seen  no  good  result 
from  the  lateral  anastomosis  of  the  ends  of  a  divided  nerve  into  a  neighbouring 
nerve,  but  I  have  seen  improvement  follow  the  direct  transplantation  of  a 
nerve  into  the  interval  between  the  ends  of  a  divided  nerve,  and  do  not  look 
upon  this  operation  as  one  to  be  entirely  condemned.  I  regard  the  subsequent 
treatment  after  operation  as  of  as  much  importance  as  the  operation  itself. 
The  attention  to  the  mobility  of  joints  and  tendons,  the  nutrition  of  the  limb 
by  massage  and  electrical  stimulation,  and  above  all  the  distraction  of  the 
mind  of  the  patient  from  his  injury  and  apparent  slowness  of  his  recovery  by 
means  of  useful  occupation,  together  with  the  encouragement  of  his  attendant 
when  recovering  function  becomes  apparent.  It  is  by  no  means  uncommon 
to  see  functional  paralysis  associated  with  recovering  organic  disability. 
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On  Decerebrate  Rigidity  in  Man  and   the  Occurrence 
of   "Tonic  Fits."1 

By  S.  A.  Kinnier  Wilson,  M.D. 

(ABSTRACT.) 
[This  paper  will  shortly  be  published  in  Brain,  in  full  with  illustrations.] 

For  a  number  of  years  certain  analogies  between  the  results  of 
experimental  mesencephalic  transection  in  apes  and  other  mammals 
and  occasional  clinical  phenomena  in  man  in  cases  where  cortical 
function  is  in  abeyance  have  impressed  themselves  on  my  attention. 
These  cases  are  marked  by  inhibition  of  cortical  activity  in  the  form, 
usually,  of  unconsciousness,  and  by  the  appearance  of  limb-  and  trunk- 
hypertonus,  with  frequent  exacerbations  of  this  tonus  in  the  guise  of 
"  tonic  "  or  postural  fits.  The  cause  of  the  cortical  defect  has  been,  as 
a  rule,  cerebral  haemorrhage — submeningeal,  or  intraventricular,  or 
both — and  the  resulting  rigidity  closely  resembles  that  produced 
experimentally  by  the  method  above  mentioned. 

Such  characteristic  attitudes  and  postural  schemes  as  are  to  be 
seen  in  mescencephalic  transection  are  reproduced  with  fidelity  in 
man,  and  may  also  appear  involuntarily  in  full  consciousness,  in  certain 
types  of  organic  and  functional  nervous  disease,  while  partial  or 
fragmentary  types  also  occur.  The  hypothesis  to  be  developed  is  that 
many  of  the  involuntary  postures  of  a  limb,  or  even  part  of  a  limb,  as 
well  as  many  of  the  transient  positions  assumed  in  involuntary  movements 

1  At  a  mooting  of  the  Seotion,  bold  May  13,  1980. 
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such  as  chorea  and  athetosis,  are  in  reality  simply  parts  of  the  complete 
decerebrate  attitude. 

The  grouping  of  the  cases  is  as  follows  : — 

(I)  In  association  with  loss  of  consciousness :  {a)  Decerebrate 
rigidity  or  attitude  and  tonic  fits  combined ;  (b)  decerebrate  attitude 
without  fits  ;   (c)   tonic  fits  without  persisting  decerebrate  attitude. 

(II)  Decerebrate  attitude  in  conscious  life  :  (a)  More  or  less 
complete  ;  (6)  incomplete,  limited,  or  partial ;  (c)  occurring  in  the 
course  of  certain  conscious  involuntary  movements. 

The  decerebrate  posture,  as  I  have  observed  it  in  man,  consists  of 
complete  extensor  rigidity  of  arms  and  legs,  with  extension  of  trunk 
and  neck,  amounting  sometimes  to  actual  opisthotonos  ;  the  arms  are 
adducted,  forearms  pronated  sometimes  to  a  remarkable  degree,  hands 
clenched  and  wrists  flexed,  as  a  rule ;  legs  adducted,  feet  inverted,  toes 
pointing  downwards. 

Tonic  or  postural  fits  (so  called  cerebellar  fits)  are  in  reality  the 
transient  adoption  of  the  decerebrate  attitude,  and  there  are  changing 
phases  of  the  tonic  attitudes  in  the  case  of  the  fits  which  are  less  likely 
to  be  observed  in  the  greater  or  less  fixity  of  decerebrate  posture 
produced  by  the  release  of  bilaterally-acting  and  sometimes  mutually 
antagonistic  mechanisms.  In  the  case  of  head  retraction,  for  example, 
it  has  two  components  of  rotation  and  extension,  and  the  same  is  true 
of  the  trunk.  Hence,  in  incomplete  cases,  there  may  not  be  that  strict 
bilaterality  of  action  essential  for  pure  extension,  and  some  head-  or 
trunk-rotation  may  be  noted. 

There  is  an  important  difference  between  the  unconscious  and  the 
conscious  cases,  seeing  that  in  the  latter,  unless  the  corticospinal 
interruption  is  absolute,  the  cortex  may  and  often  does  interfere  in 
part  with  the  activity  of  the  lower  mechanisms.  In  Sherrington's 
words  "  there  is  a  struggle  between  two  conflicting  influences." 

The  phenomena  of  decerebrate  rigidity  are  obviously  release- 
phenomena.  They  make  their  appearance  when  the  cortex  is  out 
of  action,  and  they  disappear  when  the  lesion  is  below  the  neuronic 
level  of  the  medulla;  if  we  are  to  accept  certain  experimental 
observations,  they  disappear  when  the  neuraxis  is  transected  below 
the  pontine  nuclei. 

Thus  for  their  development  we  limit  ourselves  to  the  mesencephalon, 
cerebellum,  and  pons.  It  should,  nevertheless,  be  made  clear  that 
there  is  evidence  suggesting  that  similar  attitudes  can  be  obtained 
when  the  decerebration  is  higher,  leaving  intact  the  basal  ganglia,  in 
particular  the  optic  thalamus. 
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The  experimental  work  of  Sherrington  and  others,  in  particular  of 
Graham  Brown,  points  definitely  to  the  conclusion  that  the  postural 
activities  of  the  decerebrate  animal  are  conditioned  by  mesencephalic 
centres  and  that  these  are  the  red  nucleus  and  its  immediate  vicinity. 
Stimulation  of  the  neighbourhood  of  the  red  nucleus  in  decerebrate 
preparations  will  evoke  alternating  movements  of  homolateral  flexion 
and  contralateral  extension  in  varying  combinations,  precisely  similar 
to  those  which  we  have  seen  to  occur  clinically. 

In  a  personal  communication  from  Professor  Sherrington  he  says  : — 
"The  neighbourhood  of  the  iter  taken  broadly  so  as  to  include  the  red 
nucleus,  small-celled  and  large-celled  parts,  certainly  has  large  postural 
(tonic)  functions,  and  Graham  Brown's  experiments  observed  these  in 
detail.  Work  on  decerebrate  rigidity  has  gradually  come  to  suggest 
that  the  red  nucleus  region  is  of  capital  importance  for  the  general 
reflex  of  '  station  '  ('  standing  '  in  its  various  forms  and  subpostures) . 
Tonic  (postural)  fits  would,  to  judge  from  laboratory  observations,  be 
likely  to  result  from  lesions  of  an  acute  kind  in  that  region." 

Integrity  of  the  local  cord  proprioceptive  arcs  from  muscle  to  cord 
and  back  again,  is  usually  assumed  if  the  phenomena  of  decerebrate 
rigidity  are  to  appear,  and  section  of  these  renders  the  limb-musculature 
flaccid  at  once.  Graham  Brown  has  shown,  however,  that  though  these 
arcs  are  sectioned  the  phenomena  can,  nevertheless,  be  obtained  from 
the  red  nucleus  region,  as  ordinarily,  provided  a  sufficient  time  be 
allowed  to  elapse  between  the  section  of  the  dorsal  roots  and  the 
decerebration. 

The  cerebellum  is  not  entirely  essential  to  the  production  of  the 
attitudes.  On  this  point  there  has  been  much  controversy,  but  it  seems 
to  be  an  experimental  fact  that  the  cerebellum  can  be  removed 
piecemeal  down  to  the  paracerebellar  nuclei  (Deiters)  without  dis- 
appearance of  the  decerebrate  rigidity  from  a  mesencephalic  section. 
On  the  other  hand,  of  course,  it  is  known  that  the  cerebellum  must 
play  upon  these  mesencephalic  centres,  though  it  be  not  the  originator 
of  the  attitudes.  After  removal  of  the  cerebellum  decerebrate  rigidity 
gradually  disappears. 

From  the  clinico-pathological  standpoint,  it   is  suggested   that  the 
evidence  does  not  point  to  the  cerebellum   as  being  the  Beat  of  origin   of 
the  attitudes,  though  it  may  well  maintain  the  proper  activity  of  th< 
other  paths  and  centres.     The  suggestion  is  that   flexor  and  extensor, 
pronator  and  supinator,  &c,  combinations  >>f  the  ventral  cell-groups 
the  cord   are    represented   in    the   nucleus    ruber,   ami   that    there   :s  a 
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physiological  antagonism  of  the  two  nuclei  in  the  mesencephalon, 
which,  however,  expresses  itself  at  the  level  of  the  cord.  Uncontrolled 
activity  of  the  twin  nuclei  throws  the  individual  into  the  decerebrate 
attitude,  with  predominance  or  changing  activity  of  flexor  or  extensor 
attitude  on  one  or  other  side,  in  one  or  other  limb,  as  the  case  may  be, 
owing  to  changing  influences  in  the  red  nuclei  or  reaching  them. 

A  hypothesis  of  this  kind  will  explain,  also,  the  fact  of  the  associa- 
tion of  tremor  with  the  red  nucleus,  and  its  descending  paths,  since 
tremor  consists  of  rhythmical  alternating  contractions  of  flexors  and 
extensors,  &c,  and  we  have  assumed  a  representation  or  re-assembling 
in  the  red  nucleus  of  the  flexor  and  extensor  cord  grouping. 
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Case  of  Indirect  Traumatic  Rupture   of   the   Uterus   during 

Pregnancy.1 

By  Gordon  Ley,  RK.C.S. 

I  consider  the  following  case  worthy  of  reporting,  first,  on 
account  of  the  extreme  rarity  of  indirect  traumatic  rupture  of  the 
uterus  during  pregnancy,  of  which  condition  I  can  only  fin'd  nine  pre- 
viously recorded  cases,  and  secondly  on  account  of  the  peculiar  clinical 
history  of  this  particular  case.  For  the  early  notes,  I  am  indebted  to 
Dr.  E.  Thorne  Thorne,  of  Woking,  to  whom  my  best  thanks  are  due. 

Mrs.  N.,  aged  22,  a  primigravida.  The  last  day  of  her  last  monthly 
period  was  February  28, 1918,  so  that  at  the  day  of  the  accident,  July  29, 
she  was  twenty-one  weeks  pregnant  Her  previous  health,  both  before 
and  during  the  pregnancy,  had  been  excellent.  On  July  29,  at  11  a.m.. 
she  was  standing  on  Woking  platform  when  she  suddenly  felt  faint, 
and  staggering  forwards  fell  off  the  platform  on  to  the  metals.  She 
fell  doubled  up  in  a  crouching  attitude.  She  was  picked  up,  and,  after 
regaining  consciousness,  was  carried  to  a  taxicab  and  taken  home,  where, 
having  walked  upstairs,  she  was  put  to  bed  and  her  doctor  was  sent  for. 
He  saw  her  at  12  noon.  The  temperature  was  97'6  F.,  the  pulse  76. 
She  was  pale  and  was  suffering  from  nervous  shock.  She  complained  of 
pain  in  the  hypogastrium  ;  the  lower  lip  was  cut  and  the  right  shoulder 
bruised.  An  abdominal  examination  revealed  an  apparently  normal 
twenty  weeks'  pregnancy.  There  was  no  rigidity.  A  catheter  i 
passed,  and  clear  urine  was  drawn  off.  She  was  reassured  and  became 
more  composed. 

At  6  p.m.  Dr.  Thorne  Thorne  again  saw  the  patient.     She  had  - 

1  At  a  meeting  of  the  Seotion,  held  October  9,  1919. 
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5  p.m.  noticed  a  slight  watery  show;  the  hypogastric  pain  had  in- 
creased, and  was  of  a  stretching  character.  Temperature  97*6°  F., 
pulse  110.  There  was  no  alteration  in  the  physical  signs.  She  was  given 
5  minims  of  tinct.  opii.  From  this  time  there  was  no  further  vaginal 
loss.  At  9  p.m.  she  was  again  seen  by  her  doctor.  He  then  noticed 
that  she  had  become  extremely  pale.  The  pulse  was  120  and  soft ;  the 
pain  was  still  severe.  The  abdominal  physical  signs  had  not  altered. 
A  diagnosis  of  concealed  accidental  haemorrhage  was  made,  and  he 
endeavoured  to  rupture  the  membranes  by  passing  a  sound.  The  sound 
appeared  to  come  in  contact  with  the  fcetal  head.  The  attempt  to 
rupture  the  membranes  was.  however,  unsuccessful.  The  patient  found 
the  left  lateral  position  was  more  comfortable,  and  was  accordingly  left 
in  this  attitude.  Dr  Thorne  Thorne  telephoned  to  me  at  9.15  p.m. 
At  9.30  p.m.  he  found  the  patient  much  worse  :  pulse  140,  feeble  and 
soft. 

I  saw  Mrs.  N.  about  1.30  a.m.  on  July  30.  She  was  lying  on  her 
left  side  and  complained  of  continual  agonizing  abdominal  pain,  made 
much  worse  .by  moving  her.  She  was  extremely  anaemic.  The  pulse  was 
feeble  and  uncountable ;  the  respirations  rapid.  There  was  air-hunger 
and  restlessness.  The  abdomen  was  distended,  rigid  and  extremely 
tender  all  over.  In  the  left  lumbar  region  there  was  an  ill-defined 
swelling  about  the  size  of  an  ostrich's  egg.  The  uterus  could  not  be 
palpated.  On  vaginal  examination  the  cervix  was  closed,  and  Douglas's 
pouch  bulged  slightly.  I  came  to  the  conclusion  that  there  was  haeruo- 
peritoneum,  probably  from  rupture  of  the  uterus  ;  the  mass  in  the  left 
lumbar  region  being  the  unruptured  ovum ;  but  I  suggested  as  a  second 
diagnosis  a  ruptured  left  kidney  with  perinephric  hsematoma  perforated 
to  the  peritoneum. 

I  opened  the  abdomen  fifteen  minutes  later.  There  was  haemo- 
peritoneum  to  the  amount  of  three  pints  or  more.  The  ovum,  un- 
ruptured, was  lying  free  in  the  left  kidney  pouch.  The  uterus  was  con- 
tracted and  showed  on  its  anterior  wall  a  laceration  3  in.  long,  running 
from  the  right  cornu  obliquely  downwards  and  to  the  left  ;  judging 
by  the  vascularity  of  the  wall  the  rupture  was  through  the  placental 
site.  The  uterus  was  sutured  with  catgut  in  two  layers  and  the 
abdomen  closed.  The  placenta  and  membranes  appeared  normal.  The 
urine  contained  no  albumin.  She  was  given  a  rectal  saline,  rallied  well, 
and  except  for  some  pyrexia  from  the  first  to  the  tenth  day,  due  largely, 
if  not  entirely,  to  the  absorption  of  blood-clot,  made  an  uninterrupted 
recovery. 
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I  take  it  that  in  this  case  the  sequence  of  events  was  as  follows:  (1) 
trauma ;  (2)  incomplete  rupture  of  the  uterus  involving  the  peritoneum 
and  the  outer  muscular  coats  ;  (3)  complete  rupture  of  the  uterus  with 
gradually  increasing  haemoperitoneum  ;  (4)  extrusion  of  the  ovum  into 
the  peritoneal  cavity  at  or  about  9  p.m.  on  July  29. 

Below  I  give  the  references  of  the  nine  other  recorded  cases  of 
indirect  traumatic  rupture  during  pregnancy  : — 

de  Lee.  J.  B.     Amer.  Journ.  Obstet.,  1904,  1,  p.  814. 

Leopold,  G.     Arch.  f.  Gyn.,  1896,  lii,  p.  376. 

Tissier  and  David.     Bull,  de  la  Soc.  d'obstet.  de  Par.,  1906,  ix,  p.  338. 

Neugebauer,  Jun.     Centralbl.  f.  Gyn.,  1890,  xiv,  Beilage,  p.  88. 

Jellinghaus.     Arch.  f.  Gyn.,  1897,  liv,  p.  103. 

Hinterstoisser,  H.     Monatssch.  f.  Geb.  a.  Gyn.,  1911,  xxxiv,  p.  652. 

von  Reusing.     Centralbl.  f.  Gyn.,  1895,  xix,  p.  41. 

Plenior.     Centralbl.  f.  Gyn.,  1885,  ix,  p.  47. 

Slawiansky.     Centralbl./.  Gyn.,  1886,  x,  p.  22. 


The     Pre-cancerous     Uterus. 
By  F.  J.  McCann,  F.R.C.S. 

It  is  no  exaggeration  to  state  that  a  large  proportion  of  the  scientific 
intellects  of  the  civilized  world  has  been  in  recent  years  directed  towards 
a  solution  of  the  cancer  problem.  Are  we  any  nearer  the  truth?  Do 
we  know  the  cause  ?  Can  we  produce  a  large  percentage  of  cures  ? 
These  and  many  other  questions  suggest  themselves  to  those  interested) 
in  the  subject.  From  a  study  of  recent  researches,  one  arises  uncon- 
vinced, wondering  whether  the  trend  of  the  modern  scientific  investiga- 
tion of  cancer  is  really  along  productive  lines.  Indeed  there  is  a 
tendency  to  relegate  the  clinician  to  the  background  and  to  look  towards 
the  laboratory  worker  for  a  solution  of  the  problem.  This  is  unfortunan  . 
for  both  are  mutually  helpful,  mutually  indispensable. 

I  have  always  thought  that  no  real  progress  would  be  made  until 
the  clinician  can  seek  out  and  identify  the  pre-cancerous  chan^ 
with  in  the  different  organs  and  tissues,  where  cancer  is  prone  t<> 
originate.  Surgery  has  almost  reached  its  limit  regarding  the  extent 
of  the  operative  procedures  devised  and  practised  for  the  cure  of 
cancer.  Yet  after  all  the  early  examples  of  the  disease, 
n — 8a 
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yield  the  best  results,  whilst  operations  for  advanced  disease  are  generally 
disappointing. 

To  operate  when  cancer  is  easily  recognizable  is  not  enough  ;  we 
must,  if  we  are  to  progress,  anticipate  its  development  and  for  this 
purpose,  be  able  to  recognize  pre-cancerous  changes  as  definite  clinical 
entities. 

The  subject  was  brought  forcibly  to  my  mind  by  the  occurrence  of 
two  examples  in  which  the  after-history  of  each  has  an  important 
bearing  on  this  subject. 

The  first  example  was  that  of  a  woman  during  menstrual  life,  aged 
38,  who  underwent  the  operation  of  curetting  for  what  is  termed 
"  fungous  endometritis."  The  scrapings  were  examined  by  a  high 
pathological  authority  and  pronounced  to  be  innocent.  Here  let  me 
say  that  examination  of  scrapings  is  often  most  unsatisfactory,  and 
indeed  it  is  not  quite  fair  to  the  pathologist  to  expect  him  always  to  give 
a  definite  opinion.  It  was  my  own  opinion  at  the  time  that  there 
was  a  suspicious  multiplication  of  cells  within  certain  gland  tubules, 
but  there  was  no  evidence  of  penetration  beyond  the  basement 
membrane.  Five  years  later  I  was  summoned  to  see  this  woman 
and  found  on  examination  that  she  had  advanced  uterine  cancer,  from 
which  she  ultimately  died. 

The  second  example,  even  more  apposite,  was  that  of  a  single  woman, 
aged  54,  from  whom  I  removed  a  polypus  about  the  size  of  a  hazel  nut 
which  grew  from  the  upper  end  of  the  cervical  canal.  This  proved  on 
microscopical  examination  to  be  innocent.  Eight  years  later  she  died 
from  uterine  cancer  with  secondary  hepatic  deposits. 

In  both  instances  the  cancer  was  too  far  advanced  for  any  radical 
operation  when  these  women  were  seen  again  by  me.  Had  I  not  had 
the  opportunity  of  seeing  these  women  again  I  might  have  been  under 
the  impression  that  the  curetting  and  the  removal  of  the  polypus  had 
effected  a  complete  cure. 

This  only  serves  to  emphasize  the  great  value  of  the  study  of  after- 
results.  Who  know  the  ultimate  fate  of  all  the  women  they  have 
curetted  or  from  whom  they  have  removed  polypi  ?  Indeed  a 
department  for  the  study  of  after-results  will  have  to  be  established 
in  connexion  with  every  properly  equipped  hospital  in  this  country. 
If  this  is  not  done  we  shall  be  left  behind  in  the  march  of  scientific 
progress. 

What  a  wealth  of  information  could  be  acquired  by  such  a  depart- 
ment  in    relation   to  this  question   of  pre-cancerous   conditions  !     The 
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mamma  and  the  uterus  are  the  commonest  sites  for  cancer  in  the 
human  female.  In  both  situations  there  must  be  pre-cancerous  changes. 
It  is  the  business  of  the  clinician  to  aid  in  their  identification,  and  to 
this  end  the  study  of  after-results  is  of  prime  importance.  Women 
are  about  twice  as  frequently  afflicted  with  cancer  as  men,  and  about 
a  fourth  of  all  cancers  are  uterine.  Parity  appears  to  be  a  most 
important  predisposing  cause  of  cancer  of  the  cervix  uteri,  for  women 
so  affected  have  usually  borne  more  than  the  average  number  of  children. 
From  this  it  is  reasonable  to  conclude  that  cervical  injuries,  the  result 
of  childbirth,  are  predisposing  factors.  I  have  satisfied  myself  that 
gonorrhoea!  endocervicitis  if  persistent  is  also  a  predisposing  factor. 

The  age-incidence  of  uterine  cancer  is  both  interesting  and  im- 
portant. From  a  study  of  statistics1  46  may  be  taken  as  that  for 
cancer  of  the  cervix,  and  53  for  cancer  of  the  uterine  body. 

Several  years  elapse  before  a  hot  clay  pipe  produces  cancer  of  the 
lip,  or  before  the  traumatism  of  childbirth  produces  cervical  cancer.  It 
is  during  those  years  that  it  is  necessary  to  be  on  the  look  out  for  pre- 
cancerous changes.  Let  us  see  what  these  changes  are  in  the  cervix 
uteri  and  in  the  corpus  uteri :  (a)  During  menstrual  life  ;  {b)  after  the 
menopause. 

(1)   Cervix    Uteri. 

In  the  cervix  uteri  the  changes  which  should  give  rise  to  suspicion 
of  cancer  may  be  grouped  as  follows  :  (a)  Erosions ;  (6)  fissures  : 
(c)  chronic  endocervicitis  ;   (d)  chronic  hypertrophy. 

(a)  Cervical  Erosions. — Erosions  have  in  the  past  been  termed 
"  ulcerations,"  and  upon  this  faulty  pathology  faulty  methods  of  treat- 
ment have  followed.  An  erosion  is  a  new  growth  composed  of  glandular 
tubules  and  interglandular  tissue,  which  may  under  certain  circum- 
stances undergo  true  ulceration.  Now  in  the  absence  of  traumatism  a 
definite  ulcer  in  the  cervix  uteri  is  either  tuberculous,  syphilitu-  or 
malignant,  and  as  the  two  former  are  relatively  rare  it  should  be  assumed 
to  be  malignant  until  the  contrary  is  proved  by  microscopical  exami- 
nation. An  erosion  being  a  oew  growth— adenoma — it  should  be  treated 
as  other  new  growths  are  treated — viz.,  by  excision  and  not  by  repeated 
application  of  irritants  in  the  shape  of  caustics  and  similar  applicati 
Further  it  has  been  proved  in  many  instances  that  cancer  originates 

1  "Canoer  of  the  Womb."  p.  18. 
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an  erosion,  and  if  erosions  are  carefully  examined  under  the  microscope 
metaplasia  of  the  epithelium  is  frequently  observed,  which  is  a  pre- 
cancerous change.  It  should  therefore  be  a  rule  of  practice  that 
erosions,  if  sufficiently  marked  to  call  for  treatment,  should  be  treated 
by  excision. 

(b)  Fissures. — The  role  of  cervical  lacerations  —  fissures  —  in  the 
setiology  of  cancer  has  been  debated  for  many  years.  Some  appear  to 
hold  the  opinion  that  cancer  commonly  arises  in  a  cervical  laceration. 
The  truth  is  that  it  may  do  so  exceptionally,  as  is  the  case  in  scar  tissue 
in  other  parts  of  the  body.  It  is  not  however  the  laceration  per  se  but 
the  general  condition  of  the  cervical  tissues  in  association  with  it,  which 
predisposes  to  cancerous  development.  It  is  not  only  the  single  tear 
but  the  innumerable  smaller  ones  causing  dislocation  of  epithelium  and 
associated  with  chronic  inflammatory  changes  which  predispose  to 
cancer.  Statistics  have  been  produced  favouring  the  view  that  stitching 
the  lacerated  cervix  after  labour  has  an  influence  in  diminishing  the 
incidence  of  cervical  cancer.  Whether  one  accepts  such  statistics  or 
not  it  is  undoubtedly  good  practice  to  stitch  the  cervix  after  labour  if  it 
is  unduly  torn.  If  this  has  not  been  done,  it  should  certainly  be  done 
at  a  later  date,  as  soon  as  it  is  discovered.  No  other  treatment  is  so 
effectual  in  retarding  the  chronic  inflammatory  changes  which  develop 
and  which  predispose  to  cancerous  formation. 

(c)  Chronic  Endocervicitis. — A  woman  approaching  the  cancer  age 
from  whose  cervical  canal  a  chronic  discharge  continues  to  flow  incurs 
the  risk  of  subsequent  development  of  cancer  within  the  cervical  canal. 
Moreover,  the  glandular  involvement  often  extends  so  deeply  into  the 
tissues  of  the  cervix  that  no  local  application  or  curetting  reaches  the 
full  extent  of  the  diseased  area.  To  eradicate  the  disease  and  to  prevent 
the  development  of  cancer  a  supravaginal  amputation  of  the  cervix 
should  be  performed.  If  in  addition  to  the  chronic  endocervicitis  the 
uterine  body  is  enlarged  and  the  menstrual  flow  increased  or,  still  more, 
if  between  the  menstruation  there  is  irregular  blood  loss,  the  uterus 
should  be  removed.  Pan-hysterectomy,  with  conservation  of  the 
ovaries  if  otherwise  healthy,  is  the  operation  which  should  be 
adopted. 

(d)  Chronic  Hypertrophy. — lieference  has  already  been  made  to 
chronic  inflammatory  thickening  of  the  cervical  tissues  in  association  with 
lacerations  or  fissures.  Should  such  hypertrophic  thickening  be  marked, 
especially  in  women  approaching  the  cancerous  age,  associated  or  not 
with  cervical   lacerations,  the  cervix  should  be  removed  by  supravaginal 
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amputation.  If  this  operation  is  done  in  a  skilful  manner  with  due 
regard  to  asepsis,  there  should  not  be  any  subsequent  contraction  of  the 
outlet  to  the  uterine  canal. 


(2)   Corpus   Uteri. 

(a)  Fungous  Endometritis. — "  Fungous  endometritis,"  which  is  in 
reality  a  new  growth,  adenomatous  in  character,  bears  a  relationship  to 
cancer  of  the  corpus  uteri  similar  to  that  existing  between  a  cervical 
erosion  and  cancer  of  the  cervix  uteri.  In  other  words,  it  is  a  pre- 
cancerous condition.  Examples  are  on  record  in  which,  after  repeated 
curettings,  the  scrapings  at  first  innocent  in  character  were  later  found 
to  be  malignant.  If  exploration  of  the  uterine  cavity  shows  that  there 
is  a  considerable  amount  of  new  growth  in  the  endometrium,  and  if  the 
woman  is  nearing  the  menopause,  the  uterus  should  be  removed. 
Curetting  followed  by  the  application  of  some  irritant  fluid  which  is  so 
frequently  advised  and  practised  should  be  abandoned  in  favour  of  more 
thorough  methods.  Here  again  the  line  of  demarcation  between  an 
adenoma  and  an  adeno-carcinoina  of  the  corpus  uteri  is  exceedingly 
fine,  and  it  is  only  by  anticipating  subsequent  developments  that  real 
progress  will  be  made. 

(b)  Chronic  Metritis. — A  woman  over  40  years  of  age  possessing  a 
large  painful  uterus,  bleeding  profusely  during  menstruation  and  pouring 
out  discharge  in  the  interval,  should  have  it  removed.  Such  women 
are  frequently  treated  by  curetting,  caustics  and  other  irritants  without 
benefit,  and  many  of  them  subsequently  become  the  victims  of  malignant 
disease. 

(c)  Intra-uterine    Polypi. — Experience    teaches   that    intra-uterine 
polypi  are  not  only  associated  with  important  changes  in  the   endome- 
trium,  but   are   danger   signals  giving   a    warning  of   future   mischief. 
Reference  is  here  made  more  particularly  to  glandular   or   adenoma: 
polypi.     These  polypi  grow  at  the  junction  of  the  cervical   and  uterine 
mucosa   and  at  the  tubal  orifices.     They  also  grow  from  the   cervical 
canal  and  the  margin  of  the  external  os  uteri.     When  examined  under 
the  microscope  metaplasia  of  the  epithelium,  which  is  a   pre-eana  I 
change,   is  frequently  observed.     It    is    easy  daring    the    operation   of 
curetting  to  destroy  such  polypi,  and  then    they  are    evacuated  with  the 
scrapings  of  the  endometrium  and  thus  escape  recognition.     If  ad<  - 
matous   polypi    are   found    m    the    uterine    cavity  t he    uterus   should  be 
removed.      "  Fibroid    polypi"    should    when    removed    i>     exan 
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microscopically  to  make  sure  that  the  disease  is  not  sarcomatous. 
Fibroid  polypi  (myomata)  do  not  portend  evil  like  glandular  polypi 
and  their  removal  usually  gives  satisfactory  results.  Glandular  polypi 
growing  from  the  cervical  canal,  if  provided  with  a  long  thin  pedicle, 
can  be  successfully  treated  by  the  tying  or  crushing  of  the  pedicle. 
If,  however,  the  polypi  are'  sessile  amputation  of  the  cervix  should  be 
performed. 

(d)  After  the  Menopause.  —  The  therapeutic  problem  after  the 
cessation  of  menstruation  does  not  present  the  same  amount  of 
difficulty.  The  normal  course  of  events  is  for  the  uterus  to  diminish 
in  size  as  age  advances  and  to  remain  quiescent,  not  giving  rise  to 
any  local  disturbance.  The  normal  post-climacteric  uterus  is  a 
decadent  organ  showing  no  sign  of  pathological  activity.  Any 
departure  from  the  normal  is  a  danger  signal  calling  for  prompt 
treatment.  If  examples  of  uterine  prolapse  and  acute  infections  be 
excluded  it  may  be  stated  "  that  post-climacteric  uteri  showing  patho- 
logical activity,  evidenced  clinically  by  bleeding,  discharge  or  increased 
size  should  be  removed."  To  delay  by  the  employment  of  palliative 
methods  is  to  court  disaster,  for  valuable  time  is  lost  and  the  chances 
of  successful  radical  treatment  are  jeopardized. 

The  disease  termed  "  senile  endometritis  "is  a  pre-cancerous 
condition,  and  is  indeed  frequently  associated  wTith  cancer  of  the 
corpus  uteri.  It  has  been  my  practice  for  many  years  to  treat  this 
disease  by  removal  of  the  uterus,  and  I  have  been  surprised  to  find  that 
in  nearly  all  the  uteri  removed  there  was  new  growth  in  the  endome- 
trium. In  this  relation  let  me  recall  the  words  of  the  late  Dr.  Matthews 
Duncan  x  when  writing  of  this  disease.  He  says,  "I  know  of  no  way 
of  diagnosing  except  retrospectively.  If  it  is  cured  it  is  an  endometritis. 
Retrospective  diagnosis  is  not  of  much  value  to  your  patient.  It  is 
prognosis  that  you  desiderate  for  her."  Thus  it  must  be  the  work  of 
the  future  to  anticipate  the  development  of  cancer  by  defining  those 
conditions  which  experience  teaches  are  followed  at  a  later  date  by 
cancerous  growth,  and  by  treating  them  by  radical  methods.  Real 
progress  will  result  from  work  along  these  lines,  much  suffering  will  be 
mitigated  and  many  lives  saved. 


1  "  Clinical  Lectures  on  the  Discuses  of  Women,"  p.  61, 
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DISCUSSION. 

Dr.  Lapthorn  Smith  :  I  feel  very  strongly  on  the  question  of  earlier 
operations  for  the  removal  of  cancer,  and  Dr.  McCann's  paper  is  valuahle  and 
timely.  He  has  tried  to  show  that  there  are  certain  conditions  of  the  uterus 
which  render  it  more  liable  to  cancer  than  others,  and  for  want  of  a  better 
term  he  calls  these  uteri  pre-cancerous.  If  his  paper  will  lead  to  the  earlier 
removal  of  a  part  or  the  whole  of  the  affected  or  infected  organ,  as  I  prefer  to 
call  it,  at  a  much  earlier  stage  than  we  are  now  doing,  so  that  the  time  will 
come  when  there  will  be  neither  mortality  nor  morbidity  after  the  operation,  it 
will  prove  of  great  value.  The  Registrar-General's  Report  for  1916  says  there 
were  40,630  deaths  from  cancer,  of  which  22,843  occurred  in  females.  No 
doubt  Dr.  McCann  had  this  great  army  of  women  marching  to  their  death  in 
his  mind  when  he  wrote  his  paper.  Can  most  of  them  be  saved  ?  I  believe 
they  can.  The  numbers  for  1916  were  the  largest  ever  recorded  up  to  that 
year,  and  I  have  no  doubt  that  the  numbers  have  reached  a  much  higher 
figure  by  now,  probably  50,000  men  and  women.  We  have  made  great  pro- 
gress in  stamping  out  many  other  diseases,  but  in  this  terrible  one  we  seem  to 
have  made  little  if  any.  In  deaths  it  is  only  surpassed  by  tuberculosis  with 
its  54,000.  Nearly  everyone  admits  that  it  begins  locally  :  in  that  case  it  must 
be  due  to  a  micro-organism  which  has  found  a  suitable  feeding  ground  and 
multiplies  rapidly.  That  same  cancer  cell  would  not  grow  on  the  healthy 
uterus  of  a  young  woman.  Emmett,  one  of  the  fathers  of  gynaecology,  who 
had  an  enormous  experience,  once  told  me  that  he  had  never  known  a  cancer 
of  the  cervix  to  have  occurred  in  a  woman  who  had  not  had  a  laceration. 
Only  once  had  he  thought  he  had  seen  one,  but  on  inquiry  he  found  that  this 
woman  had  had  her  cervix  dilated  when  she  was  a  girl,  for  ilysmenorrlioea,  and 
it  was  accidentally  torn.  I  am  convinced  that  if  it  were  the  general  practice 
to  see  that  every  lacerated  cervix  was  repaired  soon  after  the  injury,  which 
generally  takes  place  at  the  first  confinement,  instead  of  leaving  it  to  heal  by 
granulation,  which  means  scar  tissue,  there  would  be  an  immediate  and  very 
considerable  saving  of  those  23,000  lives  which  are  annually  Lost.  Many  of 
these  lacerations  are  taken  for  erosions  and  treated  with  nitrate  of  silver,  when 
all  the  time  what  appears  to  be  an  erosion  is  the  delicate  ciliated  epithelium 
lining  the  cervical  canal  which  is  everted  and  exposed  to  friction.  The  result 
of  this  treatment  is  the  formation  of  large  masses  of  scar  tissue  and  hyper- 
trophy of  the  vaginal  portion  of  the  cervix.  When  the  woman  readies  the 
menopause  we  might  call  such  a  cervix  a  pre-cancerous  one.  not  because  there 
is  any  cancer  in  it  at  the  time,  but  because  it  presents  all  the  oondil 
favourable  for  the  growth  of  cancer  if  it  is  infected.  I  have  seen  many  such 
neglected  lacerated  cervices  become  cancerous,  and  1  have  performed  the 
simple  operation,  amputation  of  the  diseased  cervix  in  order 
patient  from  the  dread  disease.  1  do  not  say  that  the  woman  would  surely 
have  had  cancer,  hut   1  d^  say  that  such  a  uterus  is  a  candidate  f<  1 
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have  seen  a  great  many  similar  cases  for  the  first  time  when  the  woman  was 
having  irregular  haemorrhages  several  years  after  the  menopause,  and  when 
the  pathologist  reported  on  a  section  that  it  was  clearly  cancerous.  Some  of 
these  women  made  good  recoveries  and  remained  well  for  many  years  after  a 
high  amputation  of  the  cervix,  while  others  were  so  far  advanced  that  nothing 
short  of  total  hysterectomy  sufficed.  Whether  cancer  develops  in  the  scar 
tissue  of  a  clay-pipe  smoker's  lip,  or  whether  it  develops  in  the  scar  tissue  of  an 
ulcerated  stomach,  or  in  the  breast  or  in  the  uterus,  it  is  a  matter  of  life  and 
death  to  the  patient  to  have  it  removed  at  the  earliest  possible  moment.  By 
prompt  action  a  large  proportion  of  those  23,000  women  would  have  been 
saved.  It  was  largely,  though  not  entirely,  due  to  a  policy  of  waiting  and 
hesitation  that  such  a  large  number  died.  By  waiting  until  there  is  pain  and 
a  foul  discharge  we  condemn  the  patient  to  a  loathsome  death. 

Dr.  Herbert  Spencer  :  I  am  in  complete  disagreement  with  the  author 
on  two  of  the  chief  recommendations  of  his  paper — viz.,  the  excision  of 
erosions  on  the  plea  that  they  give  rise  to  cancer,  and  hysterectomy  in  cases  of 
mucous  polypi  of  the  body.  Erosions  are  exceedingly  common  in  virgins  and 
recover  perfectly  under  simple  local  applications.  Cancer  of  the  cervix  is 
exceedingly  rare  in  virgins  and  even  in  nulliparae  ;  I  do  not  think  I  have  seen 
half-a-dozen  cases.  I  have  watched  patients,  from  whom  I  have  removed 
corporeal  mucous  polypi,  for  many  years,  without  seeing  the  development  of 
cancer  in  a  single  case.  I  regard  the  author's  recommendations  on  these  two 
points  as  quite  unjustified  by  any  evidence  he  gives. 

Dr.  FAIRBAIRN  :  Dr.  McCann' s  paper  might  be  described  as  suggestive  but 
unconvincing,  for  he  has  brought  forward  no  evidence  as  to  what  a  pre- 
cancerous uterus  might  be.  He  attempted  to  make  progress  by  jumping  to 
conclusions.  Polypi,  adenomatous  overgrowth  of  the  endometrium  and 
erosion  of  the  cervix  are  all  very  common  conditions,  and  must  often  precede 
cancer,  but  not  an  iota  of  proof  has  been  brought  forward  this  evening  that 
they  are  a  true  pre-cancerous  stage.  They  often  accompany  cancer,  as  they 
do  fibroids,  and  polypi  especially  are  frequently  taken  as  the  cause  of  the 
symptoms  and  early  cancer  overlooked.  But  that  is  an  argument  for  more 
thorough  examination,  and  not  for  the  wholesale  removal,  of  organs  on  the 
chance  that  cancer  may  develop  later.  Dr.  Lapthorn  Smith  was  even  less 
convincing  than  Dr.  McCann,  and  his  remarks  were  not  those  which  sliould 
be  made  in  a  scientific  society.  What  knowledge  has  he  to  enable  him  to 
say  that  lie  has  saved  women  from  cancer  by  removing  an  unhealthy  cervix 
or  uterus  if  there  was  no  microscopical  evidence  of  cancer?  His  mere 
ipse  dixit  carries  no  weight  unless  he  can  give  some  better  reason  for  his 
procedure.  1  would  draw  attention  to  one  side  of  the  cancer  problem  which 
has  been  entirely  overlooked  by  those  speakers  who  so  readily  swallow  the 
pre-cancerous  state,  and  that  is  the  part  which  may  be  played  by  general 
bodily  nutrition  and  resistance.     Like  many  other  invasions  of  healthy  tissues 
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by  a  morbid  process,  the  cancer  problem  may  not  be  entirely  a  question  of  local 
disease. 

Dr.  Herbert  WILLIAMSON:  The  recognition  of  pre-cancerous  conditions 
of  the  uterus  is  a  matter  of  the  utmost  importance,  and  when  it  can  be 
established  definitely  that  a  lesion,  trivial  in  itself,  is  a  precursor  of  carcinoma 
it  will  be  generally  agreed  that  a  radical  operation  should  be  performed  with- 
out delay.  Dr.  McCann  has  included  in  his  list  of  pre-cancerous  conditions  a 
variety  of  lesions  which  are  very  frequently  met  with,  and  it  behoves  us  to 
examine  carefully  the  evidence  upon  which  his  statements  are  based.  When 
we  look  for  the  evidence  we  find  none,  which  as  a  scientific  society,  we  can 
accept.  The  drastic  treatment  he  advises  is  based  on  a  series  of  ex  cathedra 
statements  which  he  does  not  attempt  to  prove.  The  argument  with  which  be 
introduces  his  paper  is  fallacious.  Because  he  removed  an  adenomatous 
polypus  from  a  patient,  and  eight  years  later  she  developed  cancer,  he  argues. 
if  I  understand  him  rightly,  that  an  adenomatous  polypus  is  a  pre-cancerous 
condition.  If  he  wishes  us  to  accept  that  deduction  he  must  prove  to  us  :  ( 1 
That  women  who  grow  adenomatous  polypi  are  more  prone  to  cancer  than  women 
who  do  not ;  and  (2)  that  an  appreciable  proportion  of  the  women  from  whom 
adenomatous  polypi  are  removed  subsequently  develop  cancer.  He  has  produced 
no  evidence  to  prove  either  of  these  things.  Again  he  argues  that  because  he 
curetted  a  woman  for  the  condition  commonly  called  fungous  endometritis,  and 
six  years  later  she  developed  cancer,  fungous  endometritis  is  to  be  regarded  as  a 
pre-cancerous  condition.  I  wonder  how  many  patients  those  present  to-night 
have  curetted  for  this  and  similar  conditions  ;  what  a  holocaust  would  have 
resulted  had  we  thought  it  necessary  to  remove  all  these  uteri !  Thousands  of 
unnecessary  and  useless  mutilating  operations  would  have  been  performed  and 
some  lives  would  have  been  sacrificed,  for  no  man  in  a  long  series  of  abdominal 
operations  has  yet  shown  a  mortality  of  0  per  cent.  Amongst  pre-cancerous 
conditions  Dr.  McCann  places  cervical  erosions  :  these  are  common  in  nulli- 
parae— possibly  almost  as  common  as  in  those  who  have  borne  children — but 
carcinoma  of  the  cervix  is  seldom  seen  in  nulliparae.  In  my  opinion  it  is 
quite  unnecessary  to  excise  these  erosions,  the  majority  of  them  can  be 
destroyed  by  the  application  of  a  saturated  solution  of  picric  acid  in  alcohol 
Dr.  McCann's  list  includes  chronic  metritis,  metaplasia  of  epithelium, 
gonorrhoea  and  cervical  lacerations,  and  without  the  production  of  evidence  we 
arc  asked  to  accept  these  conditions  as  pre-cancerous.  We  Bb.aU  all  agree  that 
child-bearing  is  the  great  pre-disposing  cause  of  carcinoma  of  the  cervix, 
because  that  statement  rests  upon  established  proof,  but  it  i>  by  do  means 
certain  that  the  lacerations  are  the  exciting  cause,  indeed  the  evident 
show  that  chronic  infection  and  continued  irritation  are  probably  more  potent 
factors.  If  we  are  to  excise  every  cervix  which  has  been  torn  in  child-birth, 
the  possession  of  a  cervix  uteri  will  soon  become  an  extreme  rarity  arm  • 
matrons.  A  deeply  lacerated  cervix  with  ectropion  anil  glandular  overgrowth, 
the   site  of   a  chronic  infection,   should,  in   my  opinion,  be    repaired  in    young 
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women,  and  amputated  in  women  approaching  the  menopause,  but  I  know  of 
no  facts  which  justify  us  in  regarding  a  simple  cervical  laceration  as  a  cause 
of  cancer,  or  in  advising  the  drastic  treatment  Dr.  McCann  suggests. 

Dr.  E.  A.  GIBBONS  :  I  gather  that  the  gist  of  this  paper  is  that  if  a  uterus 
is  not  physiologically  sound  it  is  better  to  remove  it  lest  carcinoma  should 
develop.  I  consider  that  this  is  a  very  sweeping  recommendation,  and  it 
cannot  pass  unchallenged.  I  should  have  thought  that  in  bringing  such  a 
paper  as  this  before  a  scientific  society,  Dr.  McCann  with  his  usual  thoroughness 
would  have  brought  forward  carefully  prepared  statistics  pointing  out  in  how 
many  cases  of  certain  operations  carcinoma  followed,  and  what  time  elapsed 
between  the  date  of  operation  and  the  time  of  the  symptoms  of  malignancy. 
I  have  an  impression  that  I  have  seen  carcinoma  following  on  lacerations  of 
the  cervix  which  have  not  been  operated  on,  but  I  should  certainly  not  make 
any  dogmatic  assertion  concerning  this  without  collecting  statistics.  We  must 
have  done  hundreds  of  cases  of  curetting  for  chronic  endometritis,  polypus,  &c, 
in  hospital  and  private  practice,  but  because  the  uterus  for  the  time  being 
is  pathological,  it  seems  an  extraordinary  statement  that  it  should  be  removed 
lest  carcinoma  develop,  for  we  know  that  in  the  great  majority  of  cases  treat- 
ment puts  it  into  a  healthy  state  again.  Before  making  any  statement  concerning 
a  pre-cancerous  state,  I  am  of  opinion  that  we  ought  to  have,  abundance  of 
statistics  showing  in  how  many  such  cases  carcinoma  develops,  and  the  time 
elapsing  before  signs  of  malignancy  occur.  I  am  sure  that  if  those  who  have 
had  much  experience  could  say  what  are  the  signs  of  a  pre-cancerous  state,  all 
would  agree  that  the  uterus  should  be  removed  as  soon  as  those  signs  occur. 
I  feel  that  I  have  formed  the  same  impression  concerning  this  paper  as  others 
who  have  spoken,  and  unless  we  are  wrong  in  our  interpretation  of  it,  I 
consider  that  in  such  a  society  as  this  it  certainly  calls  for  criticism. 

Dr.  J.  ELLISON  :  I  have  had  the  privilege  of  working  with  Dr.  McCann 
at  the  Samaritan  Hospital  during  the  last  year.  I  believe  that  his  paper  is  a 
plea  for  the  earlier  removal  of  the  uterus  in  cases  in  which,  at  or  after 
the  climacteric,  a  diagnosis  .of  polypus,  endometritis  or  chronic  metritis  is 
made,  for  he  considers  that  such  conditions  appearing  at  the  time  arc  probably 
pre-cancerous.  It  is  generally  accepted  that  from  the  climacteric  onwards 
the  uterus  should,  under  normal  conditions,  atrophy,  and  be  both  functionally 
and  physiologically  inactive.  1  have  heard  Dr.  McCann  state  that  any 
activity  of  the  uterus  after  the  climacteric  as  shown  either  by  increasing  size, 
discharge  or  haemorrhage  ought  to  be  considered  as  a  danger  signal  on  the  road 
to  cancer,  and  should  be  treated  not  by  palliative  measures,  but  by  removal  of 
that  organ.  Any  case  presenting  such  symptoms,  which  may  be  submitted 
to  a  diagnostic  curettage,  may  be  the  subject  of  a  misleading  pathological 
report.  For  in  the  case  of  an  endometritis  it  may  be  that  all  the  sections 
examined  are  quite  innocent  in  character,  whereas  there  might  have  been  some 
small  suspicious   portion,  winch  though  removed,   was  not  examined.       Again 
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the  uterine  angles  are  common  sites  at  which  corporeal  carcinoma  commences, 
and  these  are  admittedly  difficult  to  curette  thoroughly.  Thus  the  suspicious 
area  may  even  have  heen  left  behind.  In  either  case  the  symptoms  may  for  a 
time  be  relieved  while  the  carcinoma  itself  is  progressing.  In  course  of  time 
the  symptoms  reappear,  but  reliance  is  placed  on  the  previous  pathological 
report,  and  the  symptoms  may  be  temporized  with  till  perhaps  too  late. 
Advances  in  the  surgery  of  carcinoma  of  the  breast  all  tend  towards  an 
advocacy  of  an  earlier  and  more  complete  removal  of  the  organ,  even  in  the 
supposed  pre-cancerous  stage,  and  results  I  believe  have  fully  justified  the 
procedure.  Granted  that  from  the  climacteric  onwards  the  uterus  is  a  decadent 
organ,  'should  we  not  be  justified  in  removing  it  immediately  these  danger 
signals  arise,  when  in  the  hands  of  competent  operators  the  mortality  rato 
under  2  per  cent.,  rather  than  run  the  risk  of  allowing  the  disease  to  become 
inoperable,  either  through  the  modesty  of  the  patient  or  the  misled  judgement 
of  her  attendant  ? 

The  President  :  I  regret  that  Dr.  McCann  is  not  present  to  reply  to  the 
debate.  The  question  lie  has  raised  is  one  of  the  greatest  importance,  and 
there  can  be  no  disagreement  as  to  the  necessity  for  removal  of  a  cancer  of  the 
uterus  when  recognized,  or  for  the  prevention  of  the  development  of  such  a 
growth  if  possible.  But  the  existence  of  a  definite  recognizable  pre-cancerous 
stage  is  not  so  obvious.  I  understand  that  Dr.  McCann  advises  the  imme- 
diate treatment,  by  removal,  if  necessary,  of  all  conditions  which  may  constitute 
an  irritation  of.  uterine  tissue.  The  debate  has  clearly  shown  that  there  arc 
differences  of  opinion  amongst  the  members  of  the  Section  concerning  the 
importance  as  causes  of  cancer  of  some  of  the  conditions  which  Dr.  McCann 
regards  as  pre-cancerous.  The  contention  seems  to  be  that  removal  of  all 
causes  of  irritation  will  prevent  a  development  of  cancer.  Dr.  McCann  quoted 
Matthews  Duncan  to  the  effect  that  a  retrospective  diagnosis  is  the  only  one 
possible  in  cases  of  senile  endometritis.  In  such  cases  when  there  is  dis- 
charge and  haemorrhage  after  menstruation  has  ceased,  without  any 
apparent  cause,  hysterectomy  seems  to  me  the  proper  treatment,  because  the 
risks  of  waiting  in  such  cases  at  this  time  are  so  great,  but  I  am  not  persuaded 
that  in  younger  women  such  conditions  as  fissure  or  chronic  hypertrophy  of 
the  cervix  require  active  treatment  because  these  conditions  may  he  followed 
by  a  development  of  cancer. 
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The  Role  of  the  Cinematograph  in  the  Teaching  of  Obstetrics.1 
By  Gr.  Drummond  Robinson,  M.D. 

At  the  present  moment  great  interest  is  being  taken  in  an  effort  to 
improve  the  teaching  of  obstetrics  in  London.  Our  Section  has  quite 
recently  issued  a  Report  on  this  most  important  branch  of  medical 
education  which  it  is  sincerely  hoped  may  do  much  to  improve  a  state 
of  things  which,  to  put  it  very  mildly,  is  highly  undesirable.  Any 
method  which  may  assist  the  student  to  get  a  better  grasp  of  this  sub- 
ject is  valuable. 

We  all  know  how  helpful  it  is  in  any  branch  of  study  to  be  able 
actually  to  see  what  happens— if  that  be  possible — as  well  as  to  hear 
and  to  read  about  it.  By  means  of  the  cinematograph  a  process  or  an 
operation  can  actually  be  shown  to  as  large  an  audience  as  may  be 
desired  and  as  often  as  may  be  necessary.  By  means  of  photographs 
of  actual  labours  all  that  it  is  possible  to  show  an  onlooker  of  normal  or 
abnormal  labour  may  be  demonstrated  in  the  class-room,  under  the  most 
convenient  conditions  and  by  the  most  experienced  teachers,  as  vividly 
as  at  the  bedside.  This  would  to  some  extent  remedy  the  defect  in  our 
present  system  of  teaching,  which  has  been  pointed  out  in  our  recent 
Report :  namely  that  instruction  on  the  actual  labour  case  is  at  pr<  - 
practically  left  entirely  in  the  hands  of  junior  teachers.  By  meant 
animated  diagrams  and  drawings,  the  internal  processes  of  development 
and  of  disease,  as  well  as  the  manipulations  and  movements  that  take 
place  unobserved  during  most  obstetric  operations,  can  be  demonstrated 
to  the  eye. 

1  At  a  mooting  of  the  Section,  hold  November  6,  1919. 
D— 18 
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I  will  now  illustrate  what  I  have  said  by  means  of  the  following 
actual  films. 

Animated  Deawing. 

First  Stage  of  Labour. 

Note  1. — Contractions  of  uterus  (upper  segment). 
,,      2. — Dilatation  of    {a)  internal   os   uteri ;    (b)   cervical  canal  ;    (c) 

external  os  uteri. 
,,      3. — Bulging  of  membranes. 
,,      4. — Eupture  of  membranes  and  escape  of  liquor  amnii. 

Animated  Deawing. 

Second  Stage  of  Labour — Vertex  Presentation. 

Note  1. — Descent  of  the  head. 
,,      2. — Eotation  of  the  head. 
,,      3. — Extension  of  the  head. 
,,     4. — Eestitution  of  the  head. 
,,      5. — Moulding  of  the  head. 
,,     6. — Distension  of  perineum. 

Animated  Deawing. 

Second  Stage  of  Labour — Birth  of  Body  of  Fcetus. 

Note  1. — Contraction  and  retraction  of  upper  uterine  segment. 
,,      2. — Eotation  forwards  of  the  anterior  shoulder. 
,,      3. — Lateral  flexion  of  the  body. 

Natueal  Subject. 
Second  Stage  of  Labour — Vertex  Presentation; 

Note  1. — Bulging  of  the  perineum  and  dilatation  of  the  anus. 
2. — Birth  of  foetal  head. 
,,     3. — Wiping  eyes  of  fcetus. 
,,     4. — Birth  of  body  of  foetus. 

,,     5. — Ligature  and  division  of  the  umbilical  cord  (after  all  pulsation 
has  ceased). 

Animated  Deawing. 

Second   Stage  of  Labour — Breech   Presentation. 

Note  1. — Descent  of  breech. 
,,      2. — Eotation  forwards  of  anterior  buttock. 
,,      3. — Lateral  flexion  of  body  of  fu'tus. 

,,      4. — Birth  of  after-coming  head  assisted  by  (a)  traction  from  below 
by  jaw  and  shoulder  grip ;  (b)  pressure  from  above. 
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Natural  Subject. 

Second  Stage  of  Labout — Breech  Presentation. 

Note  1. — Distension  of  perineum  and  dilatation  of  anus. 
,,      2. — Birth  of  breech. 
,,     3. — Delivery  of  after-coming  head  by   means  of  (a)  traction  by 

jaw  and  shoulder  grip  ;   (b)  pressure  from  above. 
,,      4. — Asphyxia  neonatorum. 

Animated  Drawing. 

Third  Stage  of  Labout — Birth  of  the  Placenta. 

Note  1. — Eetro-placental  haemorrhage. 
,,     2. — Contraction  of  the  uterus. 
,,     3. — Expulsion  of  the  placenta. 

Natural  Subject. 

Third  Stage  of  Laboui — Birth  of  the  Placenta. 

bote  1. — Expression  of  the  placenta  from  the  vagina. 
,,     2. — Twisting  the  membranes  into  a  cord. 
,,     3. — Examination  of  placenta  and  membranes. 

4 

Natural  Subject. 

Artificial    Respiration. 

Note  1. — Silvester's  method. 
,,      2. — Schultze's  method. 

For  the  present  occasion  it  seemed  desirable  that  the  process  of 
labour  should  be  shown  completely  by  the  photographs  as  it  actually 
occurs.  For  teaching  purposes  no  doubt  the  photographs  would  be 
arranged  according  to  the  stages  of  labour  ;  for  instance,  all  the  photo- 
graphs dealing  with  the  first  stage  of  labour  would  probably  be  shown 
together.  Any  arrangement  of  photographs  could  be  made  to  meet 
the  views  of    the  teacher   without  the  slightest  difficulty. 

I  have  only  concerned  myself  with  normal  labour,  Inn  it  is  obvious 
that  such  subjects  as  the  development  of  the  Graafian  follicle  and 
corpus  luteum,  the  passage  of  the  ovum  along  the  Fallopian  tube,  the 
meeting  of  the  ovum  with  the  spermatozoon,  the  development  (micro- 
scopic  and  macroscopic)  of  the  decidua,  the  development  of  the 
placenta,  the  changes  in  size  and  shape  in  the  gravid  uterus,  the  involu- 
tion of    the  uterus,  the  action    of    the   uterine  segments,  ante-part  urn 
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hemorrhage,  obstetrical  operations  such  as  version,  forceps,  craniotomy, 
&c,  could  all  be  admirably  shown.  Such  operations  as  forceps  delivery, 
Cesarean  section  and  others  could  also  be  demonstrated  by  means  of 
photographs  of  the  actual  subject. 

The  drawback  to  this  method  of  teaching  is  the  initial  expense  of 
the  production  of  the  film.  The  photographing  of  the  actual  subject 
is  not  unduly  expensive,  but  in  the  production  of  animated  drawings 
the  result  depends  largely  upon  the  number  and  character  of  the  draw- 
ings, and  as  a  large  number  of  drawings  is  necessary  this  can  never  be 
cheap.  However,  if  this  method  of  teaching  were  largely  adopted  and 
a  considerable  number  of  copies  were  disposed  of  the  expense  would  be 
relatively  insignificant. 

In  conclusion  I  feel  convinced  that  some  persons  of  means  might 
confer  a  great  benefit  on  medical  education  and  on  humanity  in  general 
by  investing  a  sum  of  money  in  the  production  of  films  that  would 
illustrate  the  whole  subject  of  obstetrics  completely. 


DISCUSSION. 

Sir  FRANCIS  CHAMPNEYS  :  Dr.  Eobinson's  films,  which  must  have  cost 
him  much  thought  and  expense,  are  admirable.  I  believe  that  they  will  prove 
a  valuable  aid  to  teaching.  There  are  few  details  in  which  they  may  be 
improved,  I  think,  quite  easily. 

Dr.  Amand  Eouth  :  Dr.  Drummond  Eobinson's  film  is  likely  to  be  of  great 
use  in  the  effort  to  improve  the  teaching  of  obstetrics.  This  is  more  particularly 
the  case  with  the  films  illustrating  actual  labour,  and  if  the  "  jerks,"  which 
rather  spoil  the  normally  smooth  sequence  of  events  in  the  animated  diagrams 
can  be  obviated,  these  representations  also  will  be  of  great  value. 

Dr.  M.  CORNER  :  The  lecturer  deserves  our  congratulations  on  his  subject, 
but  I  think  the  film  is  too  precipitate— almost  indicating  a  "  precipitate  labour." 
In  my  work  at  the  East  End  Lying-in  Home,  in  East  London,  I  have  to 
teach  a  number  of  midwifery  pupils,  and  it  is  in  this  stage  of  labour,  the 
third,  that  I  particularly  emphasize  certain  signs,  so  that  each  pupil  should 
wait  (unless  an  emergency  arises)  before  expressing  the  afterbirth.  These 
signs  are:  (a)  Rising  of  fundus  uteri  in  the  abdomen,  (b)  "wobbling"  or 
feeling  of  loosening,  (c)  extension  of  umbilical  cord  from  the  vulva.  I  do 
not  offer  further  criticism,  for  Dr.  Eobinson  has  stated  that  it  is  the  first 
film  of  the  kind.  I  think  it  would  be  dangerous  for  such  a  film  to  go 
broadcast  without  more  detail  from  a  physical  and  aseptic  point  of  view, 
but  further  experience  will,   I  have  no  doubt,  clear  up  these  dubious  points. 
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As   it  is  at   present  I   do  not  consider  the  film  an  ideal  method  of  teaching 
midwifery. 

Mr.  McAdam  Eccles  :  Dr.  Drummond  Eobinson's  "  natural  films  "  are 
excellent  and  the  right  type  of  film  for  practical  teaching  in  obstetrics.  But 
the  number  of  such  films  now  existing  is  small.  The  authorities  of  medical 
schools  hesitate  to  instal  an  expensive  cinematograph  apparatus  unless  there  is 
a  definite  possibility  that  it  will  be  of  real  use.  In  only  one  of  the  English 
medical  schools  does  such  an  apparatus  exist,  and  there  it  is  the  private  property 
of  the  lecturer.  What  is  needed  is  a  full  catalogue  of  medical  films  now 
obtainable,  opportunities  for  making  a  much  larger  number  of  such  films,  and  a 
central  bureau  from  which  they  can  be  hired.  I  believe  that  there  is  a  great 
future  for  education  by  means  of  films,  provided  that  really  good  ones  be 
produced  and  that  efficient  apparatus  be  established,  and  operators  forth- 
coming in  the  leading  medical  schools. 

Dr.  EDEN  :  It  is  rather  unfair  to  criticize  the  details  of  Dr.  Drummond 
Eobinson's  pictures.  We  all  know  how  difficult  it  is  to  get  an  artist  to 
produce  exactly  correct  diagrams,  and  it  must  be  recollected  also  that  this  is 
pioneer  work,  and  that  the  author  has  had  no  previous  efforts  to  guide  him. 
There  is  a  great  difference  in  value  between  the  "  animated  drawings  "  and 
the  cinema  pictures  of  the  natural  subject.  The  latter  are  most  interesting 
and  will  prove  of  enormous  value,  especially  in  tutorial  instruction.  The 
process  can  be  applied  very  widely  to  operative  procedures,  both  gynaeco- 
logical and  obstetrical,  but  it  can  never  take  the  place  in  the  smallest  degree 
of  practical  instruction  at  the  bedside  and  in  the  labour  ward.  The 
"animated  drawings"  do  not  appear  to  me  to  be  of  much  educational 
value;  they  have  an  air  of  unreality  which  robs  them  of  any  real  superiority 
over  the  ordinary  diagram. 

Dr.  Herbert  Spencer:  Dr.  Robinson's  demonstration  has  been  excellent. 
The  drawings,  however,  are  not  above  criticism,  and  I  suggest  that  a  series  of 
photographs  of  an  actual  foetus  placed  in  successive  positions  in  a  model  will 
give  a  more  life-like  film. 
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Nine  Cases  of  Inversion  of  the  Uterus.1 
By  Herbert  B.  Spencer,  M.D. 

SUMMARY    OF    CASES. 

Case  I. — Inversion  at  unassisted  labour  :  putrid  placenta  and  membranes,  adberent, 
removed  ou  admission  (nineteenth  day).  Under  continuous  irrigation  with  boric  acid  solution 
spontaneous  reduction  on  forty-first  day.  Good  recovery.  Highest  temperature  102-6°  P., 
fell  to  100°  F.  fourth  day  ;  normal  nearly  every  day  afterwards.     Discharged  thirty-first  day, 

Case  II. — Inversion  at  unassisted  labour;  extreme  ansemia.  Seen  on  fifth  day,  uterine 
tissue  too  soft  to  permit  pressure  safely.  Continuous  irrigation.  Avehng's  repositor  on 
eleventh  day  ;  reduction  witbin  eight  and  three-quarter  hours.  Good  recovery.  Temperature 
on  admission  101°  P.,  second  day  101-4°  F.,  third  day  100-8°  F.,  afterwards  below  100c  F. 
exoept  on  one  occasion  (100-6°  F.).     Discharged  twenty-ninth  day. 

Case  III.-- Inversion  at  labour,  attended  by  medical  assistant;  condition  unrecognized. 
Aveling's  repositor  on  twenty-second  day ;  reduction  within  five  and  half  hours.  Normal 
afebrile  recovery.     Discharged  fourteenth  day. 

Case  IV. — Inversion  at  labour,  attended  by  medical  assistant;  condition  unrecognized  ; 
extreme  antemia.  Twenty-two  months  later  advised  at  a  hospital  to  have  uterus  removed  ! 
refused.  Subsequently  another  doctor  tried  cup  and  straight-stem  pessary  for  thirty-six 
hours,  and  again  for  fifteen  hours,  without  benefit.  Aveling's  repositor  applied  two  years  and 
eight  months  after  labour ;  reduction  within  forty-four  hours.  Good  recovery.  Highest 
temperature  102-4"  F.,  gradually  fell  to  normal.     Discharged  eighteenth  day. 

Case  V. — Inversion  at  labour,  attended  by  doctor ;  condition  unrecognized.  Aveling's 
repositor  nine  months  later  ;  reduction  in  forty-seven  and  half  hours.  Good  recovery.  Dis- 
charged eighteenth  day. 

Case  VI. — Inversion  by  gangrenous  sessile  submucous  myoma.  Temperature  99-6°  F. 
Excision  of  myoma ;  immediate  reduction  with  fingers  ;  iodoform  gauze  tampon  applied  for 
twelve  hours.  Good  recovery.  Temperature  only  twice  reached  99"  F.  Discharged  twenty- 
first  day. 

Case  VII. — Inversion  by  gangrenous  sessile  submucous  myoma.  Bisection  and  enuclea- 
tion of  myoma  ;  immediate  reduction  with  fingers;  iodoform  gauze  tampon  for  a  few  hours. 
Good  recovery.  Temperature  only  once  rose  to  100"  F.  after  the  operation.  Discharged 
thirteenth  day. 

Ca.se  VIII. — Inversion  by  fundal  intramural  cystic  myoma  of  size  of  pigeon's  egg. 
Inverted  organ  resembled  ordinary  inversion  except  that  it  was  twice  as  big  as  normal  uterus  ; 
uo  line  of  demarcation  between  and  no  hardness  where  tumour  was.  Incision  into  fundus  ; 
enucleation  of  tumour;  immediate  reduction  with  fingers  ;  iodoform  gauze  tampon  tor  bwejve 
hours.     Good  recovery.     Highest  temperature  99 '6°  F.     Discharged  fourteenth  day. 

Case  IX. — Inversion  by  spindle-cell  sarcoma  of  body.  Uterus  bisected  and  removed  per 
vaqinam.  Recovery.  Recurrence  after  four  months.  Local  removal  with  cautery. 
Recurrence. 

1  At  a  meeting  of  the  Section,  held  November  G,  1919. 
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Case  I. — Mrs.  L.  F.,  aged  39  (twelve  children,  no  abortion),  was  admitted 
to  University  College  Hospital  on  September  20,  1890.  She  had  been  married 
twenty-one  years  and  had  had  twelve  children,  the  last  being  born  on 
September  1,  1890,  nineteen  days  before  admission.  All  her  labours  were  easy 
and  rapid.  The  last  child  was  born  before  the  arrival  of  the  midwife  who 
attended  her.  The  labour  only  lasted  three-quarters  of  an  hour.  The  patient 
was  very  ill  from  post-partum  haemorrhage  immediately  after  the  child  was 
horn  and  had  had  abdominal  pains  ever  since.  The  discharge  became  exceed- 
ingly offensive  at  the  end  of  the  first  week.  A  lump  was  noticed  to  be  hanging 
from  the  passage,  and  it  was  necessary  to  use  the  catheter  for  retention  of 
urine.  On  admission  the  patient  was  pale  and  sallow,  but  had  a  good  pul-e, 
beating  100,  and  a  temperature  of  101°  F.  She  complained  of  no  pain.  The 
abdomen  was  a  little  full,  slightly  tender :  deep  down  beneath  the  pro- 
montory of  the  sacrum  a  swelling  could  be  felt  up  to  a  height  of  3J  in. 
above  the  pubes.     The  upper  border  seemed  somewhat  flatter  than  the  normal 


Fig.  1  (Case  I). 

Showing  the  irregular  surface  produced  by  inflammation  of  the  inverted  placental 
site  and  the  cleft  at  the  fundus,  probably  traumatic. 


fundus  uteri.  The  glands  in  the  groins  were  slightly  enlarged.  The  vulva  was 
normal,  except  that  the  perineum  had  been  torn.  A  tumour  as  big  as  a  fist 
was  found  in  the  vagina.  It  was  rough  on  the  surface  and  somewhat  mush- 
room-like in  shape,  having  a  perfectly  smooth  stalk  about  one  and  a  quarter  in. 
thick.  The  surface  of  the  tumour  was  irregular,  hardish,  and  had  adherent  to 
it  large  pieces  of  placenta  and  membranes,  the  latter  being  green  from  putre- 
faction. The  rim  of  the  cervix  could  be  felt  all  round  the  stalk.  The 
uterus  was  inverted:  the  fingers  can  be  inserted  for  1  in.  in  front  of  the 
stalk,  and  nearly  :,'  in.  posteriorly  (see  tig.  P.  The  body  was  ai  - 
from  its  normal  position.  There  was  a  horribly  offensive  discharge.  The 
speculum  showed  the  placental  site  to  be  in  a  sloughy  condition.  The 
membranes  and  small  pieces  of  placenta  were  removed  with  the  fingers ;  but 
some  adherent  portions  were  left  behind.  Continuous  irrigation  with  warm 
boric  acid  solution  was  given  and  this  Lessened  the  discharge  and  offei  - 
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On  September  27,  the  continuous  irrigation  being  still  employed,  the  inverted 
uterus  was  rather  smaller  than  before,  and  in  its  lower  part  a  cleft 
could  be  felt  nearly  f  in.  deep  into  which  the  finger  could  be  passed. 
This  was  probably  a  wound  made  in  removing  fragments  of  placenta.  On 
September  30  the  discharge  was  sweet.  The  mass  was  much  higher  up  and 
smaller  and  was  now  mainly  within  the  cervical  canal.  The  cleft  felt  a  little 
shallower.  The  lower  end  of  the  tumour  could  now  be  received  into  the 
mouth  of  a  tubular  speculum  lj  in.  in  diameter.  It  was  uneven  on  the 
surface,  pink  in  parts,  in  others  covered  with  a  yellowish  exudate.  There 
was  no  bleeding  on  examination.  The  cervical  canal  was  now  lo  in.  in 
length.  The  irrigation  was  continued  up  till  October  6,  when  the  patient 
began  to  menstruate.  On  October  11  the  cervix  was  found  in  normal  position, 
large  and  patulous,  and  the  os  admitted  the  fingers  to  the  root  of  the  nail,  the 
body  had  become  spontaneously  replaced  in  its  normal  position,  was  large, 
round  and  fairly  movable.  There  was  slightly  increased  resistance  in  the  left 
posterior  quarter  of  the  pelvis,  otherwise  nothing  abnormal  was  found.  The 
patient  left  the  hospital  on  October  21.  A  small  ulcerated  surface  was  seen  on 
the  left  posterior  lip  of  the  cervix  ;  this  healed  in  about  a  fortnight.  Some 
thickening  was  still  to  be  felt  in  each  posterior  quarter  of  the  pelvis  when 
examined  on  November  8.  The  temperature  reached  101°  F.  on  the  day  of 
admission,  102'2°  F.  next  day,  100'6°  F.  on  the  third  day ;  afterwards  it  did 
not  reach  100°  F.  and  was  normal  nearly  every  day  during  her  stay  in 
the  hospital. 

Case  II. — A.  H.,  aged  27,  was  admitted  to  University  College  Hospital  on 
March  17,  1901.  She  was  an  unmarried  cook  in  the  family  of  a  doctor  who 
was  unaware  of  her  pregnancy.  She  had  been  delivered,  unattended,  on 
March  12  at  3  a.m.  while  straining  to  pass  water,  the  child  (apparently  of 
seven  and  a  half  months'  development)  falling  into  the  chamber  pot.  A  great 
deal  of  blood  gushed  out  at  the  same  time.  The  patient  got  up  and  went  to 
the  wash-hand  stand  to  get  a  drink  of  water,  but  fainted  away.  She  had  a 
feeling  as  if  something  had  given  way.  When  she  recovered  from  the  fainting 
attack  she  crept  into  bed,  still  bleeding  ;  there  was  no  pain  and  no  vomiting. 
A  doctor  was  sent  for  and  found  the  child  dead.  Apparently  he  did  not  make 
a  vaginal  examination.  On  March  17,  five  days  after  the  delivery,  I  saw  the  case 
in  consultation.  The  patient  was  very  pale,  the  uterus  was  completely  inverted 
and  occupied  the  vagina.  The  abdomen  was  quite  flat;  the  perineum  was 
slightly  torn.  The  lining  of  the  uterus  was  fairly  smooth,  pinkish  grey  in 
colour,  the  orifices  of  the  Fallopian  tubes  could  not  be  seen.  The  uterus  was 
fleshy  in  consistence.  On  making  pressure  the  ringers  were  found  to  sink  into 
it  and  it  was  felt  that  the  uterus  might  easily  be  perforated  ;  it  was  decide  1 
not  to  attempt  to  replace  the  organ  until  it  was  clean  and  more  involuted. 
Boric  acid  douches  were  ordered  and  a  catheter  was  passed  every  eight  hours 
to  relieve  retention  of  urine.  On  the  20th  the  patient  felt  well ;  but  the 
temperature  varied  between  98*8°  F.  and  101'4°  F.  On  the  21st  continuous 
irrigation  with  boric  acid  solution  was  given:  the  patient  found  this  very  uncom- 
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fortable.  On  March  28  nothing  could  be  felt  above  the  pubes.  The  uterus, 
completely  inverted,  lay  with  its  fundus  about  3  in.  in  diameter,  on  the 
perineum.  A  slight  rim  could  be  felt  at  the  cervical  end.  At  2.30  p.m. 
(on  the  sixteenth  day  of  the  puerperium)  Aveling's  repositor  was  applied. 
In  the  course  of  five  minutes  the  inverted  fundus  was  pushed  out  of  reach  and 
a  tumour  could  be  felt  above  the  pubes.  Temperature  98'6°  F.  Three  times 
during  the  day  the  repositor  was  found  to  have  slipped  into  the  anterior  fornix, 
the  last  occasion  being  at  10  p.m.  This  displacement  of  the  repositor  caused 
pain,  and  J  gr.  of  morphia  was  given,  hypodermically.  At  11.15  p.m. 
eight  and  three  quarter  hours  after  the  first  insertion  of  the  repositor  and  one 
and  a  quarter  hour  after  its  final  application  the  uterus  was  found  replaced 
and  the  repositor  was  withdrawn  by  traction  without  much  difficulty.  A 
douche  was  given  and  next  day  continuous  irrigation  was  employed.  The 
patient  gradually  improved  in  colour  and  left  the  hospital  well  on  April  15. 
I  am  indebted  to  Dr.  Teale  for  the  following  observations  on  the  blood  : — 


March  Jl 

March  2S 

April  io 

Haemoglobin 

24  per  cent. 

25  per  cent. 

36  per  cent. 

Red  corpuscles 

600,000 
(12  per  cent.) 

1,800,000 

3,000,000 

Colour  index 

2 

07 

0-6 

White  corpuscles 

15,000 

9,700 

9,000 

Lymphocytes 

25  per  cent. 

23  per  cent. 

38  per  cent. 

Neutrophil      (poly- 

nuclears) 

73  per  cent. 

756  per  cent. 

59-4  per  cent. 

Eosinophils 

1  per  cent. 

2-2  per  cent. 

1*2  per  cent 

The  highest  temperatures  were  101  F.  on  the  day  the  repositor  was 
applied,  next  day  101'4°  F.,  on  the  third  day  100'8°  F.  ;  afterwards  below 
100°  F.,  except  on  one  occasion  (100'6°). 


Case  III. — Mrs.  W.,  aged  24,  was  placed  under  my  care  at  St.  Saviour's 
Hospital,  by  my  friend  Mr.  John  Murray,  on  June  13,  1903,  twenty-two  days 
after  her  first  confinement  (May  22,  1903).  She  had  had  a  long  and  painful 
labour  lasting  thirty-eight  hours,  but  there  had  been  no  difficulty  until  the 
third  stage.  It  was  said  that  the  cord  was  pulled  upon  and  the  patient  lost 
consciousness  and  bled  profusely.  The  accident  was  not  recognized  by  the 
doctor,  who  was  not  the  patient's  ordinary  attendant  but  a  temporary  assistant, 
and  the  patient  continued  to  bleed  somewhat  freely  for  three  weeks,  ceasing  two 
days  before  admission.  The  patient  was  then  very  pale,  but  in  fair  general  con- 
dition. The  uterus  was  completely  inverted  and  was  well  involuted  for  the  time. 
I  introduced  Aveling's  repositor  at  9  a.m.  It  caused  very  little  pain,  and  in 
the  side  rather  than  in  the  abdomen  ;  the  pain  was  apparently  due  to  lying  on 
the  side.  At  2.30  p.m.  I  examined  her  and  found  the  displacement  completely 
reduced  and  the  cup  in  the  uterus;  it  was  withdrawn  without  much  difficulty 
by  pulling.  The  pulse  had  gone  up  to  140,  respiration  28.  After  removal  of 
the  instrument  the  patient  had  do  pain  at  all.  Next  day  tilth"  the  pulse  was 
96,  temperature  99°  F.,  and  the  patient  felt  quite  well.     There  was  very  little 
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(coloured)  discharge  ;  the  uterus  remained  in  normal  position  ;  the  external  os 
easily  admitted  the  finger,  the  internal  os  was  closed.  On  June  17  there  was 
no  pain  and  very  little  discharge  ;  the  patient  was  still  pale,  but  felt  quite 
well.  She  was  taking  tr.  ferri  perchlor.  20  minims.  There  was  no  tenderness 
over  the  uterus.  On  June  20  the  patient  felt  a  little  stiffness  in  the  left  thigh, 
but  no  tenderness,  swelling  or  exudate  was  felt  in  the  pelvis  and  the  uterus 
was  freely  movable.  On  June  22  there  was  still  a  little  stiffness  in  the  left 
leg  ;  it  was  diminished  by  movement  and  was  probably  rheumatic.  The  cervix 
was  closed.  The  colour  had  improved.  June  25  :  Patient  got  up.  June  29  : 
Patient  was  quite  well  except  for  a  little  pallor ;  she  had  no  pain  or  trouble  of 
any  kind.  The  uterus  was  quite  normal,  freely  movable.  The  cervix  was 
notched  slightly  on  the  right  side  and  behind.     The  sound  passed  2i  in. 

In  191-4  the  patient  became  pregnant  and  was  delivered  of  a  living  seven 
and  a  half  months  child  in  the  spring  of  1915  by  Dr.  Montague  Smith,  after  an 
easy  labour  lasting  four  hours.  There  was  no  difficulty  with  the  placenta. 
The  child  throve  and  the  mother  made  a  good  recovery. 

Case  IV. — A.  T.,  aged  33,  a  widow  (four  children),  was  admitted  to  University 
College  Hospital  on  February  20,  1904,  complaining  of  loss  of  blood  from  the 
front  passage.  The  blood  was  clotted  and  very  black  in  colour.  The  loss  used 
to  occur  between,  but  recently  only  at  the  menstrual  periods.  The  discharge 
was  often  jelly-like.  The  patient  had  no  pain,  but  suffered  a  little  from 
palpitation.  She  had  no  trouble  with  micturition  or  defaecation.  Menstrua- 
tion occurred  first  at  15  years  of  age,  was  always  regular  every  twenty-eight 
days,  lasting  five  days  and  requiring  fourteen  diapers.  Lately  she  had  used 
thirty  diapers  and  the  period  lasted  nine  days  and  occurred  every  twenty-eight 
days.  Her  trouble  dated  from  her  last  confinement,  two  years  and  eight  months 
ago,  June  7,  1901 :  the  labour  lasted  twenty-seven  hours  and  was  attended 
by  a  doctor's  assistant.  The  child  was  born  head  first  and  lived.  No 
instruments  nor  anaesthetics  were  used.  The  patient  had  a  great  loss  of 
blood  after  the  child  was  born  and  became  unconscious.  In  fourteen  days 
she  was  so  weak  that  she  could  scarcely  speak.  For  three  days  large  clots 
were  passed  :  on  the  third  day  she  wanted  to  pass  a  motion  and  something 
came  out  of  the  front  passage.  She  sent  for  the  doctor,  who  washed  the 
lump  with  "  gallons  of  water"  and  pushed  it  back  into  the  vagina.  Another 
doctor  now  attended  her  and  told  her  the  womb  was  in  the  wrong  position,  and 
advised  her  to  go  into  the  hospital:  she  said  she  was  too  weak  to  move  and  lay 
bleeding  for  five  weeks,  when  she  went  to  the  country  and  could  walk  about  a 
little.  She  now  stopped  bleeding  and  had  no  haemorrhage  for  thirteen  months, 
suckling  her  child  throughout.  In  April,  1903,  she  was  admitted  to  a  provincial 
hospital,  where  she  was  told  that  her  womb  would  always  be  a  trouble,  and 
that  nothing  could  be  done  for  her  except  hysterectomy  ;  this  she  refused.  She 
then  saw  Dr.  Stork,  who  said  he  would  try  an  instrument.  A  onp  with  a 
straight  stem  was  put  in  for  a  day  and  a  night ;  but  it  caused  a  good  deal  of 
bleeding  and  had  to  be  removed.  Another  attempt  was  made  with  the  same 
instrument  for  fifteen  hours  a  week  later,  but  without  effect.      After  admission 
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to  University  College  Hospital,  Aveling's  repositor  was  applied  at  4.30  p.m.  on 
February  25  (two  years  and  eight  months  after  the  occurrence  of  the  inversion). 
The  uterus  was  found  to  be  reduced  on  the  27th  at  12.30  p.m.,  forty-four  hours 
after  the  application  of  the  repositor.  The  cup  was  withdrawn  by  a  6  lb. 
weight  extension  in  two  and  a  half  hours.  The  strain  on  each  rubber  band 
attached  to  the  repositor  was  about  4  lb.  The  temperature  was  over  100  I  . 
on  admission ;  it  remained  up  to  101°  F.  for  the  most  part,  on  one  occasion 
reaching  102'4°  F.,  but  gradually  fell  to  normal  on  March  10  when  the  patient 
left  the  hospital.     She  was  in  good  health  ten  years  later. 

Case  V. — R.  B.,  aged  27,  married  eight  years  (one  child,  no  abortion),  was 
admitted  to  University  College  Hospital  on  January  22,  1916,  complaining  of 
"  prolapse  of  the  womb  "  since  her  confinement  nine  months  ago  (April  2-0, 
1915).  The  labour  was  at  term,  and  was  terminated  by  instruments,  but  no 
particulars  could  be  obtained  from  the  medical  attendant  as  to  pressure  on  the 
fundus  or  traction  on  the  cord.  The  patient  lost  so  much  blood  afterwards 
that  she  fainted  away  several  times  on  the  third  day.  She  remained  in  bed  for 
nearly  three  weeks,  during  which  time  the  lochial  discharge  and  bleeding  were 
profuse ;  after  the  month  it  got  less,  though  it  continued,  the  bleeding  being  at 
times  rather  free,  but  for  the  most  part  scanty  ;  there  had  also  been  a  thin 
yellowish  inoffensive  discharge.  The  patient  had  suckled  the  child  till  her 
admission.  The  urine  had  to  be  drawn  off  for  two  days  after  the  child  was 
born,  but  there  had  been  no  difficulty  with  micturition  since.  The  patient  had 
had  peritonitis  eight  years  ago,  a  fortnight  after  marriage,  and,  three  years 
later,  had  an  attack  of  rheumatic  fever.  Menstruation  began  at  the  age  of  14, 
was  always  irregular  and  rather  scanty,  lasting  only  three  days,  and  being 
painful  for  the  first  two  days.  On  admission  the  patient  was  very  pale,  the 
lips,  hands  and  lobes  of  ears  nearly  white,  the  tongue  clean  and  moist,  the 
temperature  slightly  raised.  Nothing  abnormal  could  be  detected  in  the  chest 
or  abdomen.  On  vaginal  examination  the  uterus  was  found  to  be  completely 
inverted  and  well  involuted,  the  mucous  membrane  smooth  and  red,  the  orifices 
of  the  Fallopian  tubes  could  not  be  seen.  The  cervix  passed  smoothly  on  to 
the  vaginal  fornix  on  the  left  side  and  in  front,  apparently  on  account  of  a  tear. 
Elsewhere  there  was  a  slight  shallow  groove  around  the  inverted  portion. 
Warm  boric  acid  douches  were  given  for  a  work,  and  on  January  29,  L916, 
Aveling's  repositor  was  applied  at  11.30  a.m.  The  pressure  exerted  by  the 
elastic  bands  was  about  4  lb.  Next  day  the  repositor  was  removed  and  the 
fundus  was  found  to  have  been  repressed,  but  still  projected  about  1  in.  beyond 
the  os.  The  repositor  was  replaced.  Morphia  was  given  for  the  pain,  which 
was  mainly  due  to  stiffness  in  the  hips  from  lying  in  one  position.  Tempera- 
ture 99' 8°  F.  On  January  31,  19 It!,  at  1 1  a.m.,  examination  showed  that  the  in- 
version was  completely  reduced  forty-seven  and  a  half  hours  after  the  application 
of  the  repositor.  The  temperature  was  L00*5  F.,  pulse  150.  The  instrument 
removed  without  any  difficulty  in  a  few  seconds  by  drawing  it  down  and  then 
tilting  the  cup  on  one  side  while  still  attached  to  the  stem.  On  February  1. 
1916,   the   uterus    was   found    to   be   in   good    position,   ante-tlexed    and   freely 
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movable.  The  os  admitted  the  finger  easily  :  an  old  tear  was  felt  on  the  left 
side  and  in  front.  The  patient  felt  a  little  stiff,  but  had  no  pain.  She  had  no 
trouble  afterwards,  gradually  gained  strength  and  colour  and  the  temperature 
gradually  fell  to  normal.  She  left  the  hospital  on  February  9  quite  well, 
though  still  anaemic.      Dr.  Teale's  report  on  the  blood  is  as  follows : — 
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Fig.  2  (Case  VI). 

Showing   by  diagram    the   condition  found  on  examination,  with  an  accurate 
drawing  of  the  sloughing  tumour  removed  (three-fourths  natural  size). 


Case  VI. — M.  B.,  aged  43  (four  children,  three  abortions),  was  admitted  to 
I  Diversity  College  Hospital  on  February  29,  1904,  complaining  of  a  thick 
dirty  white  discharge  from  the  vagina  and  pain  in  the  back.  She  dated  her 
illness  from  March,  1897,  when  she  hud  a  miscarriage  ;  since  then  she  had 
never  been  regular.  In  I  hvnnhor,  1901,  she  was  throe  weeks  in  bed  with 
haemorrhage,  and  again  in  December,  1903,  she  lost  a  large  amount  of  blood  for 
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five  weeks  ;  it  was  at  this  time  that  she  noticed  the  pain  in  the  hack.  Men- 
struation began  at  12  to  13  years  of  age,  was  regular  every  twenty-eight  days, 
and  at  first  seldom  lasted  more  than  two  days.  She  had  miscarried  within 
three  months  of  her  marriage  at  the  age  of  26.  After  her  first  child  the  placenta 
was  removed  under  chloroform.  Some  months  later  she  had  another  mis- 
carriage, and  subsequently  two  more  children.  In  1895  she  had  another  child, 
and  in  1897  another  miscarriage.  Since  that  date  she  had  not  been  regular, 
losing  excessively,  especially  since  1899.  On  examination  there  was  a  mass  in 
the  vagina  as  big  as  a  small  orange.  It  appeared  at  first  to  be  malignant.  It 
was  so  large  that  without  an  anaesthetic  the  finger  could  not  be  passed  round 
it  to  determine  its  attachments  and  mobility.  There  was  an  exceedingly  foul- 
smelling  discharge.    Under  ether  an  irregular  tumour  as  large  as  an  orange  was 


.< 
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Fig    3  (Case  VI). 

Showing  the  gaping  cervix  and  the  rough  site  of  attachment  of  the  tumour 
immediately  after  the  tumour  liad  been  removed  and  the  fundus  restored  to 
its  normal  position  (three-fourths  natural  - 


found  in  the  vagina.  It  was  green  in  colour  and  cedematous  and  excessively 
foul:  it  was  too  friable  to  hold  the  volsella.  Its  Burface  was  rough:  around 
its  neck,  which  was  smooth,  a  continuous  Bhallow  groove  could  be  felt.  The 
body  was  absent  from  its  normal  position  and  was  completely  inverted  by  a 
tumour  attached  to  its  fundus.  The  condition  is  roughly  represented  by  the 
diagram  taken  at  the  time,  with  an  accurate  drawing  of  the  tumour  by  Mr. 
Shiella  (fig.  -J).     It  was  found  difficult  to  reach  the  healthy  mucous  membrane 
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owing  to  the  size  of  the  tumour :  an  incision  was  therefore  made  through  its 
gangrenous  surface  bisecting  the  tumour,  which  was  then  easily  enucleated. 
The  collar  of  mucous  membrane  then  retracted  and  was  carefully  trimmed 
with  scissors.  The  inverted  fundus  was  swabbed  with  1  per  cent,  formalin 
solution  and  pushed  up ;  this  was  easily  accomplished  owing  to  the  wide  dilata- 
tion of  the  cervix.  The  parts  then  had  the  size  and  appearance  shown  in 
the  drawing  made  from  a  sketch  taken  at  the  time  (fig.  3).  An  iodoform  gauze 
tampon  was  tightly  packed  in  the  uterus  and  was  removed  next  day.  Per- 
chloride  of  mercury  douches  were  then  given.  The  patient  made  a  good 
recovery.  The  temperature,  99'6°  F.  on  admission,  only  twice  reached 
99°  F.  after  the  operation.     She  left  the  hospital  on  March  20. 

Case  VII. — M.  J.,  aged  41  (two  children),  was  admitted  to  University 
College  Hospital  on  June  23,  1904,  complaining  of  severe  pain  for  fifteen 
days,  offensive  discharge  for  thirteen  days,  and  pain  at  the  periods,  especially 
on  the  last  occasion,  when  it  was  very  severe.  Menstruation  began  at  the 
age  of  14,  recurred  every  thirty  days,  lasting  ten  days,  and  requiring  thirty 
diapers.  She  had  always  had  a  good  deal  of  pain  for  the  first  two  days  of 
the  flow.  She  had  never  had  any  intermenstrual  bleeding.  The  patient  had 
had  two  children,  the  last  twelve  years  ago.  On  examination  there  was  a 
greenish-yellow  discharge,  which  had  been  offensive  in  odour.  Projecting 
into  the  vagina  was  an  irregular  body  as  big  as  a  Tangerine  orange,  of  firm 
consistence,  not  breaking  down  on  pressure.  It  had  a  thick  smooth  stalk, 
which  could  be  felt  to  be  surrounded  by  the  rim  of  the  dilated  cervix.  On 
passing  a  speculum  the  lower  end  of  the  tumour  was  found  to  be  of  a 
greenish -yellow  colour,  owing  to  a  superficial  slough.  Under  an  anaesthetic 
it  was  found  that  the  tumour  had  inverted  the  uterus,  not  completely,  but  so 
that  the  reflexion  of  the  cervical  canal  was  half  an  inch  up  in  front  of  the 
lip  and  nearly  an  inch  behind.  The  tumour,  which  was  sessile  on  the  anterior 
wall  of  the  fundus,  was  seized  with  a  volsella  and  pulled  upon  ;  a  circular 
incision  was  then  made  behind  the  gangrenous  portion,  and  the  tumour  was 
easily  removed  by  enucleation,  the  inversion  meanwhile  being  rendered  almost 
complete.  The  mucous  membrane  was  then  trimmed  with  scissors  and  the 
fundus  easily  replaced  by  pressing  upon  it  with  a  tampon.  The  uterine  cavity 
then  measured  4  in.  in  length.  An  iodoform  gauze  tampon  was  applied  and 
removed  after  a  few  hours,  during  which  a  little  blood  had  been  lost.  A  little 
haemorrhagic  discharge  continued  for  five  days.  The  patient  left  the  hospital 
on  July  6,  quite  well,  except  that  she  was  amemic.  The  temperature  only  once 
rose  to  100 J  F.  after  the  operation. 

Case  VIII. — Mrs.  B.,  aged  50  (two  children,  no  abortion),  was  seen  in 
consultation  with  Dr.  T.  Sayer,  on  November  11,  1909,  on  account  of  severe 
haemorrhage.  She  had  had  two  children,  no  miscarriage ;  the  last  child  was 
born  twenty-five  years  ago.  Menstruation  began  first  at  the  age  of  14,  was 
always  regular  and  not  excessive  in  amount  until  three  years  ago.  For  the  last 
two  years  she  had  had  a  continuous  loss,  only  having   a  day  or  two   free. 
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She  never  had  much  pain  at  the  periods  till  the  last  two  years  and  latterly 
it  had  been  less  severe.  There  was  no  family  history  of  tumour.  When  I  saw 
her  there  was  a  tumour  in  the  vagina  resembling  a  polypus,  at  least  twice  as 
big  as  the  normal  uterus,  of  uniform  consistence  and  of  piriform  shape,  with 
the  smaller  end  upwards.  It  was  too  big  for  an  old,  inverted  uterus.  As  the 
patient  was  stout  and  difficult  to  examine,  she  was  admitted  to  a  nursing  home 
and  anaesthetized  and  then  it  was  found  that  the  uterus  was  completely 
inverted.  There  was  a  slight  groove  at  the  edge  of  the  cervix,  but  the  body 
was  absent  from  its  normal  position  and  on  drawing  down  and  inspecting  the 
neck  there  was  no  cervical  canal  (fig.  4).  It  was  quite  certain  that  the  uterus 
was  inverted;  the  organ  was  regular,  smooth,  and  of  uniform  consistence: 
the  difficulty  was  to  account  for  its  size,  which  was  quite  twice  the  normal 
bulk  of  an  old,  inverted  uterus.     I  came  to   the  conclusion  that  there  was 


Fig.  4  (Case  VIII). 

Diagram  showing  enlargement  of  the  inverted  uterus  produced  by  a  cystic 
myoma  embedded  in  the  wall  of  the  fundus  and  no  distinguishable,  either  by 
a  line  of  demarcation  or  consistence,  from  the  rest  of  the  body  (half  natural 
size). 


probably  a  soft  intramural  fibroid  although  there  was  no  line  of  demarcation, 
groove  or  hardness  pointing  to  a  fibroid,  and  as  I  had  never  seen  nor  read  of 
such  a  case,  I  confess  I  incised  the  fundus  with  some  .anxiety.  The  diagnosis 
proved  to  be  correct  :  a  degenerated  myoma  of  the  size  of  a  pigeon's  egg,  with 
cystic  cavities  in  it  was  easily  enucleated.  The  inverted  organ  was  then  easily 
replaced  with  the  lingers  and  an  iodoform  gauze  tampon  put  in  for  twelve 
hours.  There  was  a  slight  rise  of  temperature  (up  to  99*6  1  and  pulse  (up 
to  108)  during  the  convalescence;  but  the  patient  made  a  good  recovery,  left 
the  home  at  the  end  of  a  fortnight,  and  was  well  when  last  seen  hy  her  medical 
attendant  three  or  four  years  after  the  operation. 
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Case  IX.- A.  J.,  aged  45    (ten    children,  no   abortion),  was    admitted    to 

University  College  Hospital  on  October  7,  1912,  complaining  of  irregular 
menstruation  for  the  last  three  years,  the  intervals  varying  from  two  weeks  to 
six  months.  There  was  great  loss  of  blood  and  some  pain  at  the  periods,  and 
a  thin,  watery  discharge  in  the  intervals.  The  patient  had  lost  weight  lately. 
Her  last  child  was  born  thirteen  years  ago  ;  only  six  of  her  children  were 
living.  The  patient  on  admission  was  well  nourished  and  looked  healthy. 
There  was  some  tenderness  and  resistance  above  the  pubes,  but  no  mass  could 
be  felt.  The  cervix  had  been  torn  ;  the  edges  of  the  tear  were  smooth  and  not 
ulcerated.  The  body  of  the  uterus  appeared  to  be  enlarged.  There  was  no 
thickening  of  the  broad  ligaments.  The  cervix  bled  on  examination  and  the 
supravaginal  cervix  appeared  to  be  thickened.  The  uterus  was  ante-flexed  and 
fairly  movable.  The  finger  could  be  introduced  into  the  os  and  did  not  feel  any 
growth.  Examined  under  anaesthesia  the  uterus  was  3  in.  long,  the  appendages 
appeared  normal,  the  cervix  patulous.  A  small  piece  of  soft  white  growth  was 
removed  by  the  curette  from  the  body  of  the  uterus.  The  growth  looked  like 
cancer.  Unfortunately  the  cervix  was  not  dilated  in  order  to  pass  the  finger 
into  the  uterine  cavity.  The  microscopic  examination  showed  to  my  surprise 
what  appeared  to  be  benign  mucosa  containing  glands  with  a  single  layer  of 
epithelium  or  in  one  or  two  places  with  two  or  more  layers  evidently  due  to 
obliquity  of  the  section  :  the  glands  lay  in  a  stroma  which  did  not  attract 
attention  as  differing  very  much  from  the  ordinary.  The  case  was  regarded  as 
one  of  "  endometritis."  The  patient  did  not  lose  weight  during  her  stay 
in  hospital.  She  left  on  October  16.  During  the  next  three  or  four  weeks  the 
patient  had  no  loss  at  all.  Then  considerable  haemorrhage  occurred  and  a 
watery  discharge  and  difficulty  and  pain  with  micturition  and  defaecation. 
After  examination  the  doctor  wrote  that  there  was  a  large  cancerous  "  mass 
in  the  vagina  and  that  the  patient  had  recently  had  retention  of  urine  for 
twenty-four  hours.  She  was  readmitted  on  January  5,  1915,  and  was  found 
to  be  very  ill,  sallow  and  anaemic.  A  large  tumour  could  be  felt  by  the 
abdomen  reaching  nearly  up  to  the  umbilicus.  The  tumour  felt  tense  and 
elastic,  but  did  not  give  a  fluid  thrill  to  percussion  and  was  not  altered  by 
passing  the  catheter.  The  vagina  was  filled  by  a  large  irregular  mass  which 
pressed  on  the  perineum  and  broke  away  and  Wed  freely  on  examination. 
There  was  a  very  offensive  discharge.  The  cervix  could  not  be  felt  ;  but  the 
case  appeared  to  be  one  of  a  large  sarcoma  inverting  the  uterus  and  stretching 
the  vagina  far  up  into  the  abdomen.  On  January  17,  1913,  under  anaesthesia, 
after  removal  of  part  of  the  growth  by  the  hand  the  uterus  was  found  to  be 
completely  inverted  by  a  lobulated  and  papillary  tumour  growing  from  nearly 
the  whole  of  the  body  (fig.  5).  By  pulling  on  the  tumour  the  cervix  and 
vagina  were  found  to  be  smooth.  The  mass  was  now  reduced  in  size  to  that  of 
a  double-fist  and  broke  down  and  bled  readily.  Vaginal  hysterectomy  was 
performed  1>\  bisecting  the  tumour  and  ligating  the  broad  ligaments  with  thick 
silk.  A  small  portion  of  the  cervix  on  the  right  side  was  left  for  fear  of 
damaging  the  bladder,  which   bad  been  located  by  the  sound.     The  patient 
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recovered  fairly  well,  but  a  minute  vesicovaginal  fistula  occurred  and  was  at 
once  treated  effectively  by  touching  it  with  a  cautery.  The  temperature  during 
convalescence  was  slightly  raised,  the  highest  point  being  101  '8  F.  The 
patient  left  the  hospital  on  March  4,  1913.  Microscopic  examination  showed 
the  tumour  to  be  a  spindle-cell  sarcoma.  The  patient  was  admitted  again  on 
May  30,  1913.  She  remained  well  for  sixteen  weeks  after  the  hysterectomy  ; 
but  bleeding  began  again  on  May  11.  A  red  lobulated  growth  was  found 
depending  from  the  top  of  the  vagina  and  a  large  mass  could  be  felt  extending 
out  to  the  right  pelvic  wall.  An  attempt  was  made  to  do  an  extensive 
abdominal  operation :  but  the  intestines  were  found  to  be  so  extremely 
adherent  at  the  site  of  growth  that  the  abdominal  wound  was  closed  and  the 
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Fig.  5  (Case  IX). 

Showing  the  uterus  (which  was  bisected  during  the  operation)  inverted  by 
sarcoma.  Above  is  the  cut  edge  of  the  cervix  with  a  patch  of  shaggy  growth 
just  below  it.  The  greater  part  of  tin'  Lining  of  the  body  is  covered  with  a 
lobulated  and  shaggy  growth.  The  growths  are  spindle  cell  sarcoma.  1  arge 
masses  were  removed  from  the  lower  end  of  the  tumour  before  the  h)  5 
was  performed  (three  fifths  natural  ai 


vaginal  growths  were  removed  with  the  cauter\.  On  July  8  the  vaginal 
growths  had  recurred  :  the  patient  looked  very  ill.  It  was  intended  to  try  the 
effect  of  radium  :  but  the  patient  left  the  hospital  on  July  L8  and  died  on 
August  29,  after  suffering  great  agony  from  the  reeurrent  growth. 
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Remaeks. 

These  nine  cases  of  inversion  of  the  uterus  are  the  only  cases 
(apart  from  inversion  produced  during  operation 1 )  which  I  have  had 
under  my  own  care.  I  have  also  seen  five  cases  under  the  care  of  Sir 
John  Williams,  three  of  which  followed  labour  and  were  reduced  by 
Aveling's  repositor,  and  two  were  caused  by  sarcoma  and  were  reduced 
after  removal  of  the  growth  ;  all  these  five  cases  recovered.  I  am 
induced  by  this  experience  of  a  rare  accident  to  make  some  remarks 
upon  the  subject  of  the  treatment  of  chronic  inversion  of  the  uterus. 

Puerperal  Inversion. 

The  younger  generation  of  British  gynaecologists,  following  in  the 
wake  of  the  Germans,  show  a  tendency  to  neglect  the  simple,  safe, 
and  effective  treatment  of  chronic  puerperal  inversion  originated  in 
1878  by  Aveling,  who,  in  inventing  his  "  repositor,"  conferred  honour 
on  British  gynaecology  and  benefit  upon  humanity.  Some  of  them 
have  recognized  the  disadvantage  of  operating  through  the  vagina  and 
have  substituted  for  it  operation  by  the  abdomen  with  its  somewhat 
greater  risk  ;  but  I  think  the  cases  here  described  and  many  others 
(such  as  the  ten  cases  published  by  Aveling,  three  of  which  were  under 
his  own  care)  show  that  cutting  operations  for  chronic  puerperal 
inversion  are  rarely,  if  ever,  required,  and  they  have  the  great 
disadvantage  over  the  use  of  the  repositor  that  they  weaken  the 
uterus  and  render  it  liable  to  rupture  in  a  subsequent  delivery,  to  say 
nothing  of  the  necessity  of  administering  an  anaesthetic  to  patients 
enfeebled  by  haemorrhage,  the  time  taken  by  convalescence,  and  the 
dangers  and  disabilities,  slight  though  they  be,  which  follow  vaginal 
and  abdominal  section. 

The  drawbacks  to  the  use  of  Aveling's  repositor  arise  from  using  an 
unsuitable  instrument,  or  a  proper  instrument  in  unsuitable  conditions, 
or  in  an  improper  way.  Difficulty  may  also  occur  in  extracting  the 
instrument  if  it  is  left  too  long  in  the  uterus. 

The  instrument   should   be  made   after   Aveling's  own   model,  the 

'I  have  several  times  produced  inversion  during  the  enucleation  through  the  OS  of  Large 
submucous  or  intramural  myomata.  If  the  tumour  has  been  completely  removed  and  the 
peritoneum  has  not  been  opened,  I  have  always  replaced  the  or£;an.  If  the  peritoneum  haa 
been  opened  I  have  either  stitched  up  the  hole  and  replaced  the  organ  (one  case)  or  removed 
the  uterus  by  the  vagina  (several  cases).  In  one  case  of  Cesarean  section  I  inverted  the 
organ  through  the  incision  in  order  to  permit  the  complete  removal  of  adherent  membranes. 
All  these  cases  recovered. 
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essential  feature  of  which  is  a  cnp  carried  on  a  curved  German-silver 
stem,  which  is  soft  enough  to  permit  it  to  be  bent  so  as  to  transmit  the 
pressure  in  the  axis  of  the  pelvic  brim,  and  yet  so  rigid  as  not  to  bend 
under  the  strain  of  the  elastic  bands  which  keep  up  a  constant  pressure. 
In  applying  the  instrument  a  cup  of  suitable  size  should  be  employed, 
and  the  elastic  bands  (letter  bands)  fixed  at  the  end  of  the  stem  should 
be  stretched  and  then  fixed  by  two  tapes,  one  in  front  and  one  behind, 
hanging  over  or  through  a  3  in.  band  of  strapping  fixed  round  the 
patient's  waist,  the  tapes  being  tied  with  a  bow-knot.  Thus  a  gentle 
continuous  elastic  pressure  is  maintained,  the  resultant  force  acting  in 
the  axis  of  the  pelvic  brim.  The  tapes  may  need  re-tying  as  the 
reduction  proceeds,  and  it  is  important,  by  frequent  examination,  to 
ascertain  the  progress  made,  to  see  that  the  cup  has  not  slipped  off  the 
fundus,  and  to  withdraw  it  as  soon  as  possible  after  reduction  has 
occurred.  When  the  cup  slips  into  the  fornix  it  gives  rise  to  pain,  and 
by  prolonged  pressure  might  cause  ulceration  of  the  fornix.  The 
narrow  stem  of  Aveling's  instrument  permits  examination  while  the 
cup  is  in  position,  which  is  not  possible  with  the  cylindrical  and  conical 
modifications  of  the  cup  which  have  been  suggested  by  Galabin  and 
Blacker  with  the  object  of  rendering  iis  extraction  easier. 

As  to  the  cases  suitable  for  Aveling's  repositor  any  case  of  chronic 
puerperal  inversion  is  suitable,  provided  the  proper  time  be  selected  for 
its  use. 

An  important  question  arises  :  How  soon  after  labour  should  the 
instrument  be  used  ?  In  this  communication  I  say  nothing  about  acute 
puerperal  inversion  which  should  be  reduced  manually  at  once.  But  if 
twenty-four  or  forty-eight  hours  have  elapsed  before  the  case  is  seen, 
and  a  cautious  attempt  at  manual  replacement  fails.  I  believe  it  is  wiser 
to  resort  to  vaginal  irrigation  with  boric  acid  or  saline  fluid,  and  to 
postpone  treatment  with  Aveling's  repositor  until  the  parts  have  become 
clean  and  firm.  In  support  of  this  opinion  I  would  allude  to  Case  I,  in 
which  the  irrigation  was  sufficient  of  itself  to  reduce  the  inverted 
organ;  to  Case  II,  in  which  the  uterus,  continuously  irrigated.  \ 
successfully  reduced  by  the  repositor  eleven  days  later:  and.  on  the 
other  hand,  to  the  late  Dr.  Maxwell's1  case,  in  which  immediate 
reduction  on  the  third  day  terminated   fatally   by  sepsis. 

These  patients,  when  they  Biirvive  the  shock  and  haemorrhage  at 
the  time  of    the  accident,  suffer  from   Bevere   anaemia,  aggravated  by 

'Proc.  Roy.  Soc.  Mid.,  1915,  viii  (Sect.  Obstet.  ami  Gyn.),  p.  53. 
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bleeding  and  discharge,  until  involution  takes  place.  Yet  in  spite  of 
offensive  discharges  and  fever  they  do  not  get  peritoneal  symptom?, 
owing  probably  to  the  complete  drainage  and  to  the  compression  to 
which  the  veins  and  lymphatics  are  subjected  in  the  inverted  organ. 
Involution  is  usually  complete  and  menstruation  ceases  during  suckling, 
so  that  the  local  and  general  condition  may  be  greatly  improved  by 
waiting.  I  think  the  best  time  for  the  reduction  will  usually  be  towards 
the  end  of  the  puerperium  or  as  soon  as  the  parts  are  in  good  condition. 
There  seems  no  limit  to  the  time  after  labour  at  which  reduction  is 
possible  ;  thus  Tyler  Smith1  reduced  an  inverted  uterus  of  eleven  years' 
standing,  and  the  patient  bore  a  child  two  years  later  when  the  uterus 
again  became  inverted  and  was  readily  reduced,  and  subsequently  had 
other  children,'2  and  Audige  (whose  publication  I  have  not  been  able  to 
obtain)  is  stated  by  Pozzi 3  to  mention  a  case  successfully  treated  which 
dated  back  thirty  years. 

With  regard  to  extracting  the  cup  after  reduction  by  Aveling's 
repositor  no  great  difficulty  is  experienced  if  the  cup  has  not  remained 
long  in  the  uterus,  which  is  best  insured  by  repeated  examinations,  and 
it  may  be  easily  overcome  by  Dr.  Handfield-Jones's  suggestion  of  con- 
tinuous traction.  This  will  be  rendered  more  speedy  if  the  cup  be 
unscrewed  and  seized  by  the- edge  with  strong  forceps. 

As  to  the  time  taken  to  effect  reduction  with  Aveling's  repositor, 
that  will  vary  with  the  duration  of  the  inversion  and  with  the  care 
taken  in  carrying  out  the  details  of  treatment  mentioned :  in  any  case 
it  should  take  place  within  forty-eight  hours  (Dr.  Lewers  says  two 
weeks  !  I  should  have  thought  this  was  a  misprint  for  two  days  had 
not  other  gynaecologists  given  a  long  time  for  reduction  ;  the  explana- 
tion no  doubt  being,  as  Dr.  Herman  pointed  out,  that  the  elastic  bands 
employed  were  too  weak).  If  frequent  examinations  be  made  in 
order  to  make  sure  that  the  cup  is  in  position  and  that  the  elastic 
bands  remain  stretched,  I  think  a  few  hours  will  usually  suffice  for  a 
fairly  recent  case  (see  Case  II,  in  which  the  cup  slipped  several  times, 
but  finally  reduced  the  inversion  in  one  and  a  quarter  hours,  having 
been  employed  in  all  for  eight  and  three  quarter  hours). 


Tyler  Smith,  Med.  Chir.  Trans.,  1858,  xli,  p.  185. 
J.  Marion  Sims,  "  Uterine  Surgery,"  188G,  p.  137. 
S    Pozzi,  "  TraiW  de  Gyn6cologie,"  1905,  p.  746. 
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Inversion  dm  to  Myoma. 

It  is  an  axiom  amongst  gynaecologists  never  to  remove  a  uterine 
polypus  before  making  sure  that  the  "  polypus  "  is  neither  the  inverted 
uterus  nor  the  sessile  myoma  inverting  the  organ.  There  is  a  specimen 
in  University  College  Hospital  Museum  illustrating  the  grave  error 
committed  by  an  experienced  surgeon  of  amputating  the  uterus  in- 
verted by  a  myoma,  with  a  fatal  result.  A  fibroid  polypus  may  be 
easily  distinguished  from  an  inverted  uterus  by  the  fact  that  the 
uterus  is  in  its  normal  position  and  its  cavity  present  or  even  lengthened. 
The  only  polypi  which  give  rise  to  any  difficulty  are  those  with  their 
stalks  adherent  to  the  cervical  canal  (in  this  case  the  adhesions  are 
easily  separated  and  the  uterine  canal  revealed)  and  cases  of  myoma  of 
the  portio  vaginalis  in  which  it  is  sometimes  difficult  to  find  the  minute 
external  os,  displaced  to  one  side. 

The  orifices  of  the  Fallopian  tubes  can  sometimes  (but  not  usually) 
be  seen  on  the  inverted  organ  :  in  one  case  the  orifice  was  dilated,  and 
this  led  the  assistant  to  diagnose  a  hypertrophied  cervix,  as  the  tube 
admitted  a  sound  for  4  in.  Careful  and  bimanual  examination  in  these 
cases  will  clear  up  the  difficulty.  The  existence  of  a  myoma  inverting  the 
organ  is  usually  made  out  with  ease  by  the  harder  consistence  of  the 
tumour,  which  is  usually  separated  by  a  slight  groove  from  the 
mucous  membrane  of  the  uterus  proper.  Case  VIII,  in  which  the 
inversion  was  due  to  a  small  degenerated  intramural  myoma  which 
did  not  alter  the  shape  or  consistence  of  the  organ  is,  as  far  as  I 
know,  unique. 

The  treatment  consists  in  removing  the  myoma  either  by  circum- 
cision or  bisection  with  enucleation  of  the  two  halves.  The  organ  is 
then  easily  replaced  by  pressure,  and  a  packing  of  iodoform  gauze  is 
applied  for  twelve  hours. 

Inversion  due  to  Sarcoma. 

The  endeavour  should  be  made  to  diagnose  the  sarcoma  before  it 
has  inverted  the  organ.  This  is  most  easily  done  by  examination  of 
the  organ  with  the  finger  after  dilatation  with  laminaria  tents  and 
by  removing  portions  of  growth  for  microscopic  examination. 
Case  IX  shows  how  necessary  it  is  to  pay  attention  to  the  stroma 
as  well  as  to  the  epithelial  structures  in  curettings.  If  inversion  has 
occurred,  the  growth  sometimes  assumes  a  mushroom  shape,  and 
may  be    removed  with   the  ecraseur  or   scissors,    hysterectomy    being 
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subsequently  performed.  Or,  if  the  growth  is  large,  sessile  or  infected, 
vaginal  hysterectomy  followed  by  the  application  of  radium  or  X-rays 
may  be  the  best  treatment. 

Conclusions. 

(1)  For  inversion  of  the  puerperal  uterus,  if  not  seen  till  twenty- 
four  or  forty-eight  hours  after  its  occurrence,  a  cautious  endeavour 
may  be  made  to  replace  the  inverted  organ  by  hand.  If  the  uterus  is 
soft  or  septic,  irrigation  with  boric  acid  or  salt  solution  should  be 
employed,  and  no  attempt  be  made  to  replace  the  organ  until  the  latter 
part  of  the  puerperium. 

(2)  Aveling's  repositor  is  the  best  means  of  replacing  the  chronically 
inverted  uterus,  and  it  is  unjustifiable  to  perform  any  cutting  operation 
until  the  repositor  has  been  tried. 

(3)  It  is  the  writer's  belief  that  the  original  Aveling's  repositor 
will  replace  any  chronically  inverted  uterus  after  labour.  Should  it 
fail  he  would  operate  by  the  abdomen,  incising  the  neck  and  replacing 
the  organ. 

(4)  Before  removing  a  fibroid  polypus  it  should  be  ascertained  that 
the  uterus  is  not  inverted.  In  cases  of  myoma  inverting  the  uterus,  it 
is  not  usually  necessary  to  remove  the  uterus,  but  only  the  tumour  :  the 
uterus  being  then  easily  replaced. 

(5)  For  sarcoma  inverting  the  uterus,  if  polypoid  the  tumour  may 
be  removed  per  vaginam  and  the  uterus  subsequently  per  abdomen  ;  if 
the  tumour  is  large  and  infected,  vaginal  hysterectomy  with  the 
subsequent  application  of  radium  or  X-rays  may  be  the  best 
treatment. 

DISCUSSION. 

Sir  Francis  Champneys  :  The  subject  of  Dr.  Spencer's  paper  is  welcome. 
It  is  one  on  which  there  is  a  surprising  amount  of  ignorance,  though  it  is  by- 
no  means  obscure.  The  proportion  of  cases  in  which  the  inversion  is  compli- 
cated with  other  conditions  such  as  tumours  strikes  me  as  high:  this  may 
possibly  be  clue  to  a  diminution  in  uncomplicated  puerperal  inversions.  I 
have  little  to  say  on  the  subject  of  the  complicated  cases,  except  to  express 
general  approval  of  the  principles  on  which  Dr.  Spencer  has  treated  them. 
As  regards  uncomplicated  chronic  inversion,  the  subject  is  generally  very 
poorly  treated  in  books.  The  great  principles  are:  (l)  That  the  uterus  when 
inverted  undergoes  normal  involution  ;  (2)  that  involution  is  complete  at  eight 
weeks  or  thereabouts  ;  (3)  that  at  this  date  the  case  becomes  technically 
chronic  "  ;   (4)  that  it  becomes  no  more  chronic  in  twenty  years  :   (5)  that  it 
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is  as  easy  to  reinvert  an  inverted  uterus  twenty  years  after  its  inversion  as 
after  eight  weeks  ;  (6)  that  reposition  with  Aveling's  repositor  properly  used 
practically  never  fails.  I  have  seen  a  good  number  of  these  cases,  and  that  is 
my  experience.  It  was  also  the  experience  of  Dr.  Matthews  Duncan. 
Adhesions  in  the  inverted  uterine  cup  are  extremely  rare.  In  adjusting 
the  repositor,  the  best  elastic  is  indiarubber  tubing  ;  it  has  to  be  adjusted 
like  the  shrouds  of  a  bowsprit,  and  the  direction  of  the  axis  of  the  repositor, 
which  should  be  more  or  less  in  the  pelvic  axis,  can  be  easily  regulated  by  the 
relative  length  and  tension  of  the  elastic  tubes.  Care  must  be  taken  that  the 
cup  of  the  repositor  clasps  the  inverted  fundus,  the  largest  cup  first,  gradually 
diminishing  as  the  fundus  is  pushed  within  the  cervix.  Two  days  should  see 
it  over.  To  remove  the  cup  the  best  way  is  to  "reverse  engines,"  and  tie  the 
elastics  to  the  foot  of  the  bed.  Cutting  operations  are  unnecessary  and 
unjustifiable. 

Dr.  AMAND  ROUTH  :  Dr.  Spencer  is  right  in  his  statement  that  Aveling's 
repositor  practically  never  fails  to  reduce  an  uncomplicated  chronic  inversion, 
provided  that  patient  supervision  be  exercised.  The  spontaneous  and  unrecog- 
nized cases  are  those  in  which  inversion  has  only  been  partial  at  first  and  then 
gradually  becomes  complete.  In  such  cases  shock  is  less  marked  than  when 
the  inversion  is  acute  and  complete,  for  the  sudden  constriction  of  important 
structures  drawn  down  into  and  imprisoned  in  the  inverted  body  is  the  main 
cause  of  the  shock.  The  anaemia  which  is  associated  with  chronic  cases  of 
inversion  is  due  to  the  concurrent  septic  toxaemia  which  makes  convalescence 
very  slow. 

Dr.  Handfield-Jones  :  I  strongly  advocate  the  use  of  Aveling's  repositor, 
for  I  have  not  met  with  any  case  in  which  this  instrument  has  failed  to 
accomplish  its  object.  I  would  emphasize  the  fact  that  shock  is  by  no  means 
a  constant  symptom  in  acute  inversion  of  the  womb ;  it  seems  that  errors  in 
diagnosis  sometimes  arise  from  too  great  stress  being  laid  on  the  occurrence  of 
this  symptom.  I  have  had  several  cases  in  which  the  womb  lias  become 
completely  inverted  after  delivery  at  full-term,  and  yet  no  evidence  of  shock 
has  been  shown. 

Dr.  Herbert  Spencer  (in  reply) :  I  am  glad  bo  find  myself  in  agreement 
with  Sir  Francis  Champneys,  Dr.  Kouth  and  Dr.  Handfield-Jones,  as  to  the 
uniform  success  of  Aveling's  repositor  in  reducing  a  chronic  inversion  of  the 
puerperal  uterus. 


fi 
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DISCUSSION    ON    THE    REPORT    ON    THE   TEACHING 
OF    OBSTETRICS   AND    GYNAECOLOGY.1 

Dr.  T.  W.  Eden. 

The  Teaching  Committee  was  appointed  to  inquire  into  and  report 
upon  the  teaching  of  midwifery  and  gynaecology  to  medical  students 
and  graduates  in  London.  The  heart  of  the  matter  lies  in  the  teaching 
of  midwifery  to  students  and  I  shall  therefore  confine  my  remarks  to 
that  subject. 

The  training  of  students  in  midwifery  is  largely  determined  bv  the 
requirements  of  the  examining  bodies.  In  London  we  are  concerned 
with  the  Society  of  Apothecaries,  the  Conjoint  Board,  and  the  Univer- 
sities of  London,  Oxford  and  Cambridge.  Generally  speaking  the  view 
of  the  examining  bodies  is  that  the  essential  part  of  midwifery  training 
is  attendance  upon,  or  conduct  of,  twenty  cases  of  labour.  The  Society 
of  Apothecaries  allows  the  student  to  be  signed  up  for  his  twenty  ca 
by  any  general  practitioner.  This  is  in  direct  contravention  of  the 
regulations  of  the  General  Medical  Council.  The  Conjoint  Board  and 
the  University  of  London  require  the  certificate  of  attendance  to 
signed  by  a  member  of  the  hospital  staff.  The  Universities  of  Oxford 
and  Cambridge  require  a  certain  amount  of  hospital  training  in  addition. 
These  latter  regulations  are  comparatively  new  and  came  about  as 
follows  : — 

In  1906,  Sir  John  Williams,  then  a  member  of  the  General  Medical 
Council,  reported  to  the  Council  that  its  regulations  were  not  at  that 
time  being   complied   with   by   the   Medical   Schools,  and   that  stud< 

1  At  a  meeting  of  the  Section,  held  December   t,  1919. 
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were  not  gaining  the  requisite  knowledge  for  the  efficient  practice  of 
midwifery.  A  Committee,  of  which  he  was  Chairman,  advised  that 
every  student  should  be  compelled  to  do  his  practical  midwifery  in 
hospital,  where  he  should  give  it  undivided  attention  for  a  period  of  at  least 
one  month.  Unfortunately  this  very  sound  provision  was  not  adopted 
by  the  Council,  but  eventually  its  regulations  were  altered  so  that 
every  student  was  to  attend  for  three  months  the  indoor  practice  of  a 
lying-in  hospital,  or  the  midwifery  ward  of  a  general  hospital,  and 
during  that  time  to  conduct  twenty  cases  under  medical  supervision— 
or,  alternatively,  he  should  attend  for  one  month,  and  being  adjudged 
competent,  should  proceed  to  the  maternity  district  and  there  complete 
his  twenty  cases.  The  Universities  of  Oxford  and  Cambridge  are  the 
only  examining  bodies  which  have  attempted  to  comply  with  these 
regulations. 

Under  present  arrangements  our  students,  therefore,  actually  attend 
their  cases  in  three  different  ways  : — 

(a)  On  a  maternity  district  of  their  own  hospital. 

(b)  Partly  in  the  midwifery  ward  and  partly  on  the  district. 

(c)  In  a  lying-in  hospital  alone. 

The  great  majority  come  under  the  first  heading. 

Practically  all  these  students  begin  their  cases  on  the  district  without 
ever  having  seen  a  woman  delivered  either  in  lying-in  hospital,  maternity 
ward,  or  elsewhere,  and  without  having  received  any  clinical  instruction 
in  the  conduct  of  labour.  The  hospital  regulations  provide  that  the 
Obstetric  Resident  should  accompany  them  to  their  first  one  or  two  cases. 
Usually  this  is  done,  but  the  Obstetric  Resident  may  have  other  things  to 
do  and  cannot  always  accompany  the  student,  who  may  then  have  to  attend 
his  first  case  alone.  He  is  also  directed  to  report  all  abnormal  conditions 
during  labour  or  the  puerperium  to  the  Obstetric  Resident.  Owing  to 
his  lack  of  training  it  is  often  difficult  for  him  to  know  whether  the 
conditions  are  normal  or  not.  During  his  attendance  on  his  cases  there 
is  no  supervision,  and  he  has  no  practical  assistance  of  any  kind,  even  in 
the  management  of  the  infant,  a  subject  of  which  he  is  profoundly 
ignorant.  Students  trained  in  this  way  therefore  gain  their  first  ideas  of 
the  conduct  of  labour  under  the  muddled,  makeshift,  insanitary  conditions 
which  are  usually  to  be  found  in  the  homes  of  the  poor.  They  have  no 
hospital  standard  by  which  to  correct  it,  for  they  have  never  seen  labour- 
conducted  under  hospital  conditions.  What  wonder  if  the  student 
concludes  that  strict  surgical  cleanliness  and  careful  precautionary 
measures  are  unnecessary  in  midwifery  ! 
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The  case  of  the  student  who  goes  first  to  the  midwifery  ward  is 
much  better.  Here  he  sees  labour  properly  conducted  under  hospital 
conditions  before  he  begins  his  work  on  the  district,  and  he  receives  a 
certain  amount  of  clinical  instruction  from  his  teachers.  Unfortunately, 
very  few  students  have  this  training,  as  only  four  teaching  hospitals  in 
London  at  the  present  time  have  a  midwifery  ward  for  training  students. 

The  third  case,  that  of  the  student  who  goes  only  to  the  lying-in 
hospital,  arises  from  the  fact  that  certain"hospitals,  owing  to  the  nature 
of  the  locality  in  which  they  are  placed,  have  only  a  small  maternity 
district,  and  are  unable  to  provide  all  their  students  with  twenty  cases 
to  attend.  These  students  go  to  a  lying-in  hospital  where  they  can 
get  "signed  up"  in  fourteen  to  twenty-one  days,  as  having  attended 
twenty  labours.  The  greater  number  of  the  labours  which  they  attend, 
they  attend  as  spectators  only,  standing  round  to  watch  someone  else 
deliver  the  patient.  They  do  actually  deliver  a  certain  number  them- 
selves. In  these  hospitals  practically  all  normal  labours  are  conducted 
by  the  resident  mid  wives,  therefore  the  certificate  of  attendance  is  in 
direct  contravention  of  the  regulations  of  the  General  Medical  Council 
which  require  that  the  student  should  attend  the  cases  under  the  super- 
vision of  the  medical  officer.  In  addition  the  student  sees  a  certain 
number  of  abnormal  cases  and  gains  a  certain  amount  of  clinical 
instruction  from  the  visiting  physicians  on  their  rounds.  He  does 
not  attend  cases  on  the  district  at  all. 

There  is  no  doubt  that  on  the  whole  the  training  of  our  students 
is  really  bad;  nothing  more  unsuitable  than  the  district  conditions 
could  possibly  be  devised  for  training  students  ;  and  it  must  be 
admitted  that  the  unsatisfactory  results  of  midwifery  practice  in  general 
are  largely  the  result  of  bad  training.  These  bad  results  of  midwifery 
were  brought  before  the  Society  in  May  last  by  Mr.  Bonney,1  and  I 
may  remind  the  meeting  that  Mr.  Bonney  pointed  out  that  during  the 
last  twenty-five  years,  a  period  in  which  wound  infection  has  been 
practically  eliminated  from  surgical  operations,  there  has  been  almost 
no  improvement  in  the  national  death-rate  from  puerperal  infection, 
the  rate  having  fallen  actually  from  58  per  1,000  to  5  per  1,000 
only.  In  addition,  the  mortality  rate  from  accidents  and  diseases  in 
pregnancy  and  in  labour  continues  very  high.  It  has  fallen  in  about 
the  same  proportion  only.  To  give  a  concrete  example,  1  may  point 
out  that  during  the  years    1912-15  from    L,200  to   1,300  women  died 

1  Proceedings,  L919,  xii,  pp.  77  107. 
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per  annum  from  puerperal  infection  in  the  United  Kingdom,  and 
further,  from  550  to  600  women  died  per  annum  from  haemorrhage 
in  connexion  with  pregnancy  or  labour. 

The  actual  mortality  is  not  the  only  point.  We  all  know  how  much 
chronic  ill-health  and  disability  for  work  results  from  the  minor  infec- 
tions of  labour  which  are  not  attended  by  any  mortality.  The 
out-patients'  departments  of  our  hospitals  are  thronged  with  such  cases. 
The  economic  value  to  the  State  of  female  labour  is  very  great,  and  the 
loss  which  occurs  from  these  illnesses  is  of  national  importance.  A 
further  frequent  late  result  of  minor  infections  is  sterility,  which  has 
also  its  bearing  on  the  national  birth-rate.  In  addition,  the  bearing  of 
this  matter  on  infant  mortality  is  important.  The  doctor  who  attends 
the  confinement  is  in  charge  of  the  infant  for  the  first  month  of  its  life, 
and  it  is  during  the  first  month  that  infant  mortality  is  highest.  It  is 
therefore  of  great  importance  that  doctors  should  be  well  trained  in  the 
management  of  the  newborn  child. 

The  conclusion  drawn  from  these  facts  is  that  the  general  level  of 
midwifery  practice  is  low  and  should  be  raised  without  delay.  Medical 
practitioners  are  not  entirely  to  blame,  because  40  per  cent,  of  the 
confinements  in  the  United  Kingdom  are  attended  by  midwives,  but 
much  of  the  responsibility  rests  with  the  medical  profession.  I  do 
not  suggest  that  practitioners  are  solely  to  blame.  I  hold  that  we  as 
teachers  must  bear  a  great  part  of  the  responsibility  ourselves  because 
we  have  been  working  on  a  bad  system,  and  if  our  students  are  badly 
trained  we  cannot  expect  their  practice  to  be  good. 

Up  to  this  point  there  will  probably  be  general  agreement  among 
us.  When  we  come  to  consider  what  has  to  be  done  our  difficulties 
begin.     It  is  necessary  to  look  at  the  question  broadly  having"  regard  to  : — 

(1)   The  educational  needs  of  the  student. 

(•2)  The  public  health  needs  of  the  community,  and  the  necessity 
for  establishing  a  proper  midwifery  service  for  London. 

(3)  The  interests  of  all  London  students,  which  must  be  regarded 
as  a  whole  and  not  from  the  point  of  view  of  individual  hospitals. 

The  present  inequality  of  teaching  as  between  one  hospital  and 
another  is  one  of  the  weakest  points  in  the  medical  education  of 
London.  The  members  of  the  Teaching  Committee  had  no  precon- 
ceived opinions  on  the  subject,  and  I  should  like  to  explain,  if  I 
can,  how  we  arrived  at  the  recommendations  we  have  made. 

In  the  first  place,  we  were  satisfied  that  present  conditions  are  so 
bad  that  only  drastic  and  far-reaching  changes  would  suffice.  It  was 
no  use  tinkering  at  the  present  system. 
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In  the  next  place,  it  was  obvious  to  us  that  the  amount  of  time 
allotted  in  the  curriculum  to  midwifery  and  gynaecology '  is  quite 
inadequate,  and  would  have  to  be  largely  increased.  We  suggest  that 
the  students  should  devote  four  months  to  these  subjects  alone. 

The  next  step  was  that  proper  training  in  practical  midwifery 
could  only  be  given  in  hospital.  The  management  of  normal  labour 
is  perhaps  the  most  important  single  clinical  subject  of  the  curriculum, 
for  it  is  of  this  work  the  young  practitioner  gets  most  as  soon  as 
he  begins  practice.  The  management  of  normal  labour  must  be 
taught  as  a  surgical  procedure,  under  proper  conditions,  and  this  can 
only  be  done  in  hospital.  In  addition,  students  should  be  taught  in 
the  hospital  and  under  the  eye  of  their  teacher  how  to  deal  with  all 
the  common  obstetric  difficulties  they  will  meet  with  in  practice. 

If  these  principles  are  to  be  carried  out  it  is  clear  that  a  very 
large  increase  in  the  hospital  accommodation  for  midwifery  cases  is 
required.  Fortunately -this  is  required  not  only  from  the  educational 
point  of  view,  but  also  in  the  public  interests.  There  is  no  doubt 
that  midwifery  accommodation  in  London  is  scandalously  deficient.  It 
is  very  difficult  to  get  the  obstetric  emergency  case  into  any  hospital. 
This  is  particularly  the  case  with  puerperal  fever ;  the  lying-in  hospitals 
cannot  take  such,  cases  at  all ;  very  few  general  hospitals  can  do  so, 
therefore  they  drift — some  to  the  Poor  Law  infirmaries,  and  others  to  the 
fever  hospitals,  where  they  come  under  the  care  of  specialists  in  diphtheria 
and  scarlet  fever.  It  ought  to  be  possible  for  all  obstetric  emergencies 
to  receive  hospital  assistance  as  readily  as  all  surgical  emergencies 
receive  such  assistance  now. 

Further,  we  thought  that  midwifery  training  should  be  extended 
in  both  directions — i.e.,  so  as  to  include  a  fuller  view  of  pregnancy, 
by  means  of  the  ante-natal  clinics,  and  a  fuller  training  on  the  manage- 
ment of  the  infant,  through  the  infant-welfare  clinics. 

Lastly,  we  formed  the  conclusion  that  the  senior  obstetric  teacher- 
ought  to  take  a  very  much  larger  share  in  the  practical  teaching  than 
they  do  at  present.  The  share  they  now  take  is  very  small  and  compares 
unfavourably  with  what  is  done  by  teachers  in  medicine  and  surgery. 
Practical  midwifery  is  irregular  work,  and  unless  the  senior  teachers  are 
always  available  they  cannot- take  their  proper  share  in  teaching.  We  Bay 
that  all  serious  obstetric  difficulties  Bhonld  be  dealt  with,  not  as  now  by 
residents  and  registrars,  but  by  the  senior  men.  who  should  even  take 
their  share  in  teaching  students  the  conduct  of  normal  labour.  The 
moral  effect,  as  an  object  lesson,  upon  the  -tuden-  ,or 
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teachers  conducting  a  simple  normal  case  under  the  same  minute  and 
exact  precautions  as  they  have  been  taught  are  necessary,  will  be  of  the 
greatest  possible  value,  and  will  be  quite  worthy  of  the  senior  teacher's 
attention. 

The  next  question  we  had  to  face  was,  could  these  principles  be  put 
in  practice  with  our  present  institutions  ? 

First  of  all  we  turned  to  the  lying-in  hospitals  and  after  consideration 
we  came  to  the  conclusion  that  they  would  not  do.  In  the  first  place 
they  are  needed  for  the  training  of  midwives,  the  supply  of  which  is 
quite  inadequate.  If  their  patients  are  utilized  for  the  training  of  medical 
students  they  will  be  lost  for  the  training  of  midwives.  Again,  these  insti- 
tutions are  so  organized  that  they  practically  exist  upon  the  revenue 
received  from  midwives'  fees.  If  the  midwives  are  withdrawn,  or 
their  numbers  diminished,  these  hospitals  will  be  in  serious  financial 
difficulties.  And,  further,  the  practical  instruction  in  normal  labour 
in  these  institutions  is  all  given  by  midwives.  It  is  against  the 
regulations  of  the  General  Medical  Council  that  students  should  be 
so  taught,  and  we  are  quite  in  agreement  with  these  regulations. 

The  next  alternative  was  the  midwifery  ward  of  the  general 
hospital.  Could  this  system  be  so  far  developed  as  to  meet  the 
requirements  of  the  situation  ?  We  think  that  it  could  to  a  great 
extent,  and  we  have  sketched  on  pages  15  and  17  of  our  report  a 
scheme  for  enlarged  midwifery  wards  (departments)  which  we  think 
would  be  very  useful.  It  should  have  a  minimum  of  seventy-five  beds, 
fifty  for  midwifery  cases  and  twenty-five  for  gynaecology.  The  students 
.should  be  in  residence,  at  any  rate  for  a  part  of  their  training,  for  if 
not  in  residence  they  will  never  see  the  night-time  cases  and  will  lose 
a  great  part  of  their  opportunities  of  learning.  They  ought  to  be 
attached  to  the  department  for  a  period  of  three  or  four  months.  Such 
a  department  could  be  run  by  two  or  three  visiting  physicians,  a  resident 
"  chef  de  clinique  "  of  the  status  of  a  resident  assistant  surgeon,  with  a 
certain  number  of  resident  assistants  under  him. 

The  objection  to  this  scheme  is,  in  the  first  place,  that  only  the 
largest  hospitals  could  give  up  the  required  number  of  beds — probably 
not  more  than  four  of  them.  If  only  four  of  such  departments  wen 
formed  it  would  simply  exaggerate  the  present  inequality  exist  in- 
between  one  hospital  and  another,  and  we  therefore  say  that  arrange- 
ments should  be  made  by  which  students  from  other  hospitals  should 
be  allowed  to  attend  these  departments  for  instruction  in  practical 
midwifery. 
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In  order  to  meet  the  needs  of  all  the  London  students  at  least  six 
such  departments  would  be  necessary.  Such  a  large  increase  in  midwifery 
accommodation  in  the  central  parts  of  London,  where  these  hospitals 
are  situated,  is  not  required  by  the  public  needs,  and  we  cannot  count 
upon  Government  assistance  in  establishing  them.  Whatever  may 
have  been  done  in  the  past  it  is  quite  certain  that  in  the  future 
hospital  accommodation  will  be  provided  where  the  public  need  it  and 
not  where  it  is  convenient  to  the  schools  to  have  it.  An  increasing 
proportion  of  the  cost  of  medical  education  is  being  borne  by  the 
Government,  and   their  views  must  be  considered. 

While  the  provision  of  such  departments  will  be  an  important  step 
in  the  right  direction  it  will  not  provide  a  final  solution  of  the  difficulty, 
for  the  reason  just  mentioned.  There  must  therefore  be  an  alternative 
and  the  alternative  we  have  suggested  is  the  formation  of  institutions 
which  to  give  them  a  name  we  have  called  "  centres."  They  would  be 
hospitals  for  women  of  a  type  new  to  London  but  similar  to  the  Rotunda 
Hospital  in  Dublin.  They  would  be  for  the  reception  of  pregnant 
women,  women  in  labour,  lying-in  women,  nursing  women  with  their 
infants,  and  the  ordinary  run  of  gynaecological  cases,  and  they  would  be 
organized  to  provide  ample  training  for  medical  students  and  graduates, 
and  to  provide  also  facilities  for  research. 

As  we  see  it,  such  an  institution  would  be  a  large  one,  containing, 
say,  200  beds,  140  for  midwifery  and  sixty  for  gynaecology.  Its  start 
would  be  entirely  a  resident  staff,  and  they  would  have  to  be  highly  paid, 
as  the  best  men  are  required.  There  would  be  a  resident  director,  who 
would  be  in  charge  of  the  clinical  work,  the  laboratory  work,  and  the 
teaching.  Under  him  would  be  two  assistant  directors,  and  under  them 
a  sufficient  staff  of  resident  assistants.  The  students  would  be  in 
residence  for  a  part  of  their  training,  and  they  would  be  attached  to  the 
"  centre  "  in  all  for  four  months. 

The  advantages  of  such  a  scheme  are  as  follows  : — 

In  the  first  place  these  centres  could  be  arranged  in  parts  of  London 
where  urgent  public  need  exists  for  increased  midwifery  service.  On 
this  point  I  would  like  to  mention  one  important  fact.  In  1915  the 
Local  Government  Board  issued  a  Report  on  the  maternal  mortality  of 
childbirth  in  the  United  Kingdom.  A  study  of  this  Report  shows  that 
in  comparing  one  district  with  another  the  death-rate  is  highest  in 
districts  where  there  is  least  hospital  accommodation,  and  it  is  lowest  in 
districts  where  hospital  accommodation  is  greatest.  There  is  then  I 
every  reason  to  believe  that  the  increased  provision  of  maternity  hospitals 
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would  have  a  very  beneficial  effect  upon  the  mortality  in  connexion 
with  childbirth. 

Another  advantage  would  be  that  ample  clinical  material  would  be 
provided  for  training  students  and  junior  practitioners. 

In  the  next  place  the  system,  by  which  all  the  teachers  would  be 
resident,  would  enable  the  senior  teachers  to  take  their  proper  share  in 
practical  teaching,  which  they  cannot  do  at  present,  and  it  would  offer 
them  scope  for  clinical  work  and  for  research  which  would  be  worthy  of 
the  very  best  men. 

There  are  certain  obvious  objections,  of  course,  to  the  scheme,  the 
most  important  perhaps  being  that  which  our  critics  have  pointed  out 
when  they  say  that  the  "  centre  "  would  be  isolated  from  general  hospital 
services  such  as  surgery,  medicine  and  pathology.  I  should  like  to  say 
at  once  that  I  do  not  admit  that  these  centres  need  be  isolated,  but  even 
if  they  were  I  say  that  it  is  better  to  teach  the  students  properly  in 
separate  institutions  than  to  train  them  imperfectly  within  the  four  walls 
of  their  own  school.  But  it  must  be  recollected  that  the  outlying 
districts  which  require  midwifery  accommodation  require  general 
hospital  services  too,  and  in  all  probability  general  hospitals  will  be 
built  simultaneously  with  the  provision  of  such  centres. 

In  addition,  it  is  our  view  that  schools  which  are  unable  to  provide 
a  large  midwifery  department  of  their  own  will  be  affiliated  to  the  new 
centres.  These  teaching  hospitals  might  in  the  first  place  provide  the 
medical,  surgical  and  radiological  services  required  by  the  centre,  which 
would  form  a  close  bond  between  them.  In  addition,  we  expect  that 
the  medical  staff  of  the  centre  would  be  recruited  from  the  affiliated 
school,  thus  forming  another  link  between  them,  so  that  the  students 
when  they  go  to  the  centre  would  not  be  altogether  out  of  touch  with 
their  own  teachers. 

It  must  be  borne  in  mind  that  there  is  in  progress  a  movement  of 
concentration  in  clinical  teaching.  The  waste  of  time  and  effort  which 
results  from  the  multiplication  of  schools  and  of  teachers  in  London 
is  a  very  serious  matter.  The  formation  of  units  of  medicine  and 
surgery  is  the  first  expression  of  the  new  movement.  If  we  are 
going  to  demand  a  higher  standard  of  efficiency  from  general  prac- 
titioners there  will  have  to  be  a  higher  standard  of  efficiency  of 
teachers  too.  The  position  of  the  present  teacher  is  a  very  difficult 
one.  Most  of  us  belong  to  two,  or  perhaps  more,  hospitals.  This 
involves  an  enormous  amount  of  unpaid  work,  and  takes  up  a  great 
deal  of  time  in  routine ;   we  are  engaged  more  or  less  in  writing  or 
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in  research,  we  have  to  earn  a  livelihood,  and,  in  addition,  we  are 
teachers.  To  men  so  occupied  teaching  can  be  nothing  more  than 
an  incident  in  their  daily  work,  whereas  teaching  ought  to  be  the 
principal  concern  of  a  teacher. 

We  say,  then,  that  much  more  will  be  required  of  teachers  than  has 
been  required  in  the  past ;  and  as  regards  the  teaching  of  midwifery, 
we  believe  that  it  can  only  be  taught  properly  if  senior  teachers  will  give 
their  whole,  or  practically  their  whole,  time  to  it  for  a  series  of,  say,  five 
years,  during  which  they  will  be  in  residence  in  the  teaching  centre. 

In  conclusion,  I  want  to  say  that  we  recognize  that  if  we  are  to  get 
on  quickly  with  the  job  there  must  be  something  like  substantial  agree- 
ment among  us.  I  do  not  think  the  differences  between  us  and  our 
critics  are  really  fundamental.  We  agree  that  their  proposals  are 
good  proposals,  but  we  do  not  think  they  are  adequate  to  the  serious 
situation  which  has  arisen.  We  think  they  are  timid  proposals,  lacking 
in  courage,  and  lacking  in  thoroughness,  and  we  hope  that  as  the  result 
of  this  discussion  they  will  be  inclined  to  take  a  broader  view  of  the 
matter.  In  any  case  there  is  no  time  to  spare.  The  General  Medical 
Council  is  again  stirring  in  the  matter  ;  the  Government  departments 
are  alive  to  the  importance  of  midwifery  from  the  point  of  view  of 
public  health,  and  it  is  much  better  that  we,  as  teachers,  should  be  in 
a  position  to  take  our  share  in  directing  the  changes  that  are  coming, 
than  that  we  should  have  to  submit  unwillingly  to  changes  imposed 
upon  us  by  others. 

A  Criticism  of  the  Report  of  the  Committee  of  the  Council  of 
the  Section  of  Obstetrics  and  Gynaecology  of  the  Royal 
Society  of  Medicine  upon  the  Teaching  of  Obstetrics 
and  Gynaecology  in  London. 

By  Lady  Barrett,   C.B.E.,  M.D.,    Herbert   Spencer,   M.D., 
and  Herbert  Williamson,  M.D. 

(Eead  by  Dr.  Herbert  Spen<  er). 

We  endorse  the  sections  of  the  report  dealing  with  the  deficiencies 
of  the  present  system  of  education  in  obstetrics  and  gynaecology  and 
wish  to  express  our  indebtedness  bo  the  Committee  for  their  clear  and 
outspoken  review.      We  agree  fully  thai   reforms  are  urgent^ 

but  we  do  not  think  the  system  proposed  is  the  best  that  can  be 
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Although  an  intermediate  phase  is  suggested  the  ultimate  goal  of 
the  Committee  is  a  system  of  education  based  upon  two  essential 
principles  : — 

(1)  The  establishment  of  large  centres  devoted  solely  to  the  study  of 
obstetrics  and  gynaecology  and  not  forming  part  of  a  general  hospital 
and  medical  school. 

(2)  That  the  student  can  only  be  educated  efficiently  when  large 
masses  of  clinical  material  are  available. 

We  think  these  two  principles  are  wrong.  We  believe  that  the 
obstetric  and  gynaecological  clinic  should  be  part  and  parcel  of  a  general 
hospital  and  medical  school.  These  subjects  are  only  one  part  of 
general  medicine  and  are  intimately  connected  with  every  other  branch. 
From  the  point  of  view  both  of  the  student's  education  and  the 
advancement  of  the  science  they  should  be  kept  in  the  closest  possible 
touch  with  other  branches  of  medicine ;  the  student  should  not  be 
taught  to  regard  them  as  something  separate  and  distinct.  There  is 
no  essential  difference  between  puerperal  infections  and  other  wound 
infections ;  the  fact  that  cardiac  disease  complicates  pregnancy  does 
not  put  it  in  a  new  category,  nor  is  pyelitis  of  pregnancy  a  disease 
sui  veneris. 

Close  co-operation  should  exist  between  the  gynaecologist,  the 
pathologist,  the  surgeon  and  the  physician ;  such  co-operation  is  only 
possible  when  the  obstetric  clinic  forms  part  of  a  general  hospital 
both  geographically  and  constitutionally.  It  is  essential  that  the  help 
of  specialists  in  every  branch  of  medicine  should  be  available — 
a  radiologist,  a  neurologist,  a  chemical  pathologist,  a  physiologist, 
a  bacteriologist,  a  morbid  anatomist  and  an  ophthalmologist,  to  mention 
only  a  few.  Consultations  should  be  frequent  and  should  take  place  at 
the  bedside  of  the  patient  in  the  presence  of  the  student.  By  such 
consultations  the  student  is  taught  the  essential  unity  of  medicine 
and  the  application  of  general  principles  to  special  problems.  The 
consultants  learn  much  from  one  another  and  the  patient  is  benefited. 
This  close  co-operation  can  only  be  obtained  within  the  walls  of  a 
general  hospital. 

We  do  not  think  very  large  quantities  of  clinical  material  are 
essential  for  the  education  of  the  student. 

The  clinic  need  not  be  a  large  one.  The  minimum  requirements 
are  : — 

(1)  An  out-patient  pre-maternity  clinic. 

(2)  A  few   (say   six)   pre-maternity  beds. 
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(3)  A  lying-in  ward  of  not  less  than  twenty  beds. 

(4)  A  few  (say  four)  beds  for  septic  cases. 

(5)  An  out-patient  maternity  district  adequately  supervised. 

(6)  An  infants'  welfare  centre — preferably  a  branch  of  the  children's 
department. 

(7)  A  gynaecological  ward  of  twenty- five  to  thirty  beds  with 
operating  theatre. 

(8)  A  well-equipped  clinical  laboratory. 

(9)  A  room  for  storage  and  investigation  of  morbid  anatomical 
material. 

The  Staff  of  such  a  clinic  should  consist  of : — 

(1)  Three  visiting  obstetricians,  all  of  whom  should  teach  both 
obstetrics  and  gynaecology. 

(2)  A  resident  officer  of  the  standing  of  a  resident  assistant  surgeon 
or  physician.  He  should  hold  office  for  a  period  of  not  less  than  three 
years,  and  should  be  responsible,  under  the  direction  of  the  visiting 
staff,  for  the  practical  instruction  of  the  students  in  the  lyiDg-in  ward, 
and  should  also  be  responsible  for  seeing  that  the  pathological  work  of 
the  clinic  is  carried  out.  This  officer  should  receive  a  salary  of  not  \4ss 
than  £500  per  annum. 

(3)  A  registrar  and  tutor. 

(4)  Two  resident  officers  of  the  standing  of  house  physicians  or 
house  surgeons. 

We  believe  this  system  to  offer  many  advantages  to  the  student, 
the  school,  and  the  public  over  that  of  the  whole-time  officer  proposed 
by  the  Committee. 

The  system  of  teaching  large  classes  of  students  by  means  of  lecture- 
demonstrations  produces  a  practitioner  inferior  to  the  one  produced  by 
a  system  which  aims  at  the  instruction  of  the  student  individually 
by  the  bedside  of  the  patient.  A  few  cases  adequately  investigated  and 
well  demonstrated  teach  the  student  more  than  many  cases  hurried 
over. 

We  think  it  desirable  that  obstetrics  and  gynaecology  should  be 
taught  as  one  subject,  should  be  taughl  by  the  same  teachers,  and 
that  the  student's  studies  in  the  two  branches  should  be  carried  on 
simultaneously. 

We  think   that    the  clinic  should   remain   essentially    a   part    of  the 
general   hospital,  and  the  whole  course   in  obstetrics  and   gynccol 
should  be  taken  in  one  school. 

We  think  thai  every  medical  school  should  have  its  own  lyinj 


50  Spencer :    Discussion  on  Teaching  Beport 

ward.  At  the  present  time  this  appears  to  be  impossible  in  the  case  of 
some  of  the  smaller  schools,  and  in  our  opinion  the  deficiency  would 
best  be  met  by  amalgamation.  One  or  two  new  hospital  centres  in 
outlying  parts  of  London  might  be  formed  in  the  near  future  by 
co-operation  amongst  themselves  of  the  smaller  teaching  hospitals,  and 
by  association  of  their  plans  for  expansions  with  State  schemes  of 
hospital  provision.  This  would  involve  the  sacrifice  of  their  present 
central  positions  and  the  fusing  of  two  or  more  hospitals  and  their  staffs 
in  the  creation  of  the  new  hospital.  The  medical  school  would  still  be 
retained,  and  its  students  would  have  the  advantages  of  modern  and 
efficient  hospital  equipment,  of  adequate  buildings,  of  working  in  a 
district  where  the  need  was  great,  and  of  a  consultation  service  with 
local  practitioners.  The  funds  obtained  by  disposal  of  existing  hospital 
sites  supplemented  by  State  grants  would  be  used  for  building,  equip- 
ment,  and  endowment  of  the  new  hospital. 

It  is  likely  that  under  the  Ministry  of  Health  obstetric  and 
gynaecological  institutions  will  be  established  in  outlying  districts  of 
London,  probably  as  parts  of  new  general  hospitals.  If  these  institutions 
are  staffed  on  the  principle  suggested  by  the  Committee  they  will  form 
centres  for  research  and  post-graduate  work.  Such  institutions  will  be 
of  the  greatest  value  and  are  urgently  needed. 

We  think  that  the  Director  of  Clinic  of  these  new  institutions 
should  hold  office  in  most  cases  for  a  limited  term  of  years,  and  on  his 
resignation  of  the  post  be  eligible  for  the  staff  of  the  hospitals  with 
medical  schools.  The  experience  and  skill  he  gained  as  director  would 
then  become  available  for  the  general  public  and  for  the  education  of 
medical  students. 


Dr.  Herbert  Spencer. 

I  should  like  to  add  a  few  remarks  to  the  conjoint  report  by 
Lady  Barrett,  Dr.  Williamson  and  myself.  First  I  will  emphasize 
the  points  in  which  the  majority  and  the  minority  reports  agree — 
viz.,  the  need  for  more  beds  for  gynaecology  and  midwifery,  the  need 
for  the  devotion  of  more  time  by  the  students  to  the  study  of  these 
subjects  and  the  teaching  of  the  two  subjects  at  the  same  time  and  by 
the  same  teach* ■< 

The  essential  difference  in  the  two  reports  is  that  the  minority  uphold, 
and   give    reasons  for  upholding,   the  present  system  of  teaching  the 
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subjects  in  the  general  hospitals  ;  the  majority  propose  that  they  should 
be  taught  in  special  institutions.  Yet  the  majority  evidently  foresee 
difficulties  in  the  future  in  keeping  these  institutions  special,  the  needs 
of  the  public  will  require  general  hospitals,  and  the  system  will  then  be 
essentially  the  same  as  at  present.  But  the  general  "  centres,"  with 
10  per  cent,  of  the  beds  devoted  to  obstetrics  and  gynaecology,  will  need 
to  have  2,000  beds  and,  with  the  directors'  and  the  students'  residences, 
will  involve  an  enormous  expense.  And  I  do  not  think,  if  the  existing 
general  hospitals  keep  their  out-door  maternities,  that  the  "  centres  " 
will  find  it  easy  to  fill  their  beds  with  patients  suitable  for  teaching 
purposes. 

I  should  like  to  point  out  that  the  recommendation  of  the  majority 
report  that  the  directors  should  be  allowed  private  practice  is  opposed 
to  the  rules  under  which  the  few  directors  of  units  have  been  already 
appointed  and  will  give  rise  to  a  good  deal  of  opposition. 

Principally  I  object  to  the  direction  of  studies  by  one  individual  as 
being  opposed  to  the  liberty  which  has  always  characterized  British 
medicine.  It  is  a  German  method  and  entirely  contrary  to  the  British 
spirit  of  individual  freedom. 


Dr.  Russell  Andrews. 

There  is  very  much  that  I  should  like  to  say,  but  I  must  confine  mv 
remarks  to  only  a  small  part  of  our  subject. 

The  old  system  of  midwifery  training  has  turned  out  a  certain 
number  of  legally  qualified  medical  practitioners  who  are  nothing  less  than 
a  danger  to  the  community  and  to  the  State.  In  the  East  End  of  London 
obstetric  tragedies  are  still  terribly  common — preventable  tragedies 
which  are  due  mainly  to  hurry  and  ill-applied  force.  This  is  a  matter 
on  which  I  feel  very  strongly.  These  cases  in  which  skilled  help  is  not 
called  in  until  brute  force  has  done  its  worst  are  some  of  the  saddest 
cases  which  one  sees  in  practice.  Some  of  my  obstetrical  friends  think- 
that  I  exaggerate  and  that  I  still  talk  about  what  I  used  t>>  see 
twenty-five  years  ago,  but  1  assure  you  that  I  do  not  exaggerate  and 
that  I  am  talking  about  what  happens  at  the  present  day.  M\  hit- 
colleague,  Drummond  Maxwell,  was  just  as  strongly  impressed  as  I  am. 
and  I  am  sure  that  my  colleagues,  Dr.  Holland  and  Dr.  Laker,  and 
Mr.  Gordon  Ley — from  his  experience  during  the  war — will  back  nu 
In  the  limited  time  at  my  disposal  I  can  mention  only  one  e  ise,  thai 
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a  normally  built  primipara  who  was  admitted  into  my  wards  this  year 
after  the  child  had  been  killed  during  delivery  with  the  forceps.  She 
had  a  complete  rupture  of  the  perineum  and  a  vesico-vaginal  fistula. 
The  labour  had  lasted,  from  start  to  finish,  twelve  and  a  half  hours  ! 
Cases  occur  in  which  patients  are  sent  up  to  the  hospital  because  of 
obstructed  labour,  the  forceps  having  failed.  The  child  is  often  dead  on 
admission.  The  only  obstruction  that  can  be  found  is  the  incompletely 
dilated  cervix.  The  treatment  adopted  is  to  leave  the  patient  to  deliver 
herself,  which  she  does  with  little  difficulty  after  full  dilatation  of  the  os, 
the  second  stage  having  often  been  rendered  easy  by  means  of  a  deep 
laceration  of  the  posterior  vaginal  wall  and  perineal  body  caused  by  the 
slipping  of  the  forceps  during  the  unsuccessful  attempts  at  delivery. 
When  I  see  a  patient  whose  cervix  or  perineum  has  been  badly  torn  in 
an  instrumental  first  labour  I  always  ask  how  long  the  labour  lasted, 
and  the  answer  often  is,  less  than  twelve  hours.  In  some  cases 
irreparable  damage  has  been  done  to  the  mother  before  she  is  sent  to 
the  hospital.  A  few  years  ago  I  showed  before  this  Section  a  uterus  the 
removal  of  which  I  had  completed,  the  incomplete  removal  having  been 
effected  by  a  doctor  who  said  that  he  had  done  his  best — he  had  pulled 
for  four  hours  as  hard  as  he  could.  He  had  not  noticed  that  one  blade, 
if  not  both  blades  of  the  forceps,  had  been  placed  outside  the  cervix. 
Examination  before  the  onset  of  labour  is  seldom  carried  out  in  some 
poor-class  practices.  It  is  impossible  to  believe  that  these  obstetric 
tragedies,  resulting  in  the  death  of  the  child  and  injury  or  death  of  the 
mother,  could  occur  except  extremely  rarely  in  the  practice  of  a  man 
who  had  as  a  student  spent  three  or  four  months  in  an  obstetrical 
atmosphere,  attending  the  ante-natal  department,  the  lying-in  wards, 
and  the  gynaecological  wards  and  out-patient  department.  These  cases 
could  only  occur  under  the  bad  old  system  under  which  students  seldom 
had  the  advantage  of  seeing  labour  conducted  properly.  The  difficult 
cases  which  they  saw  during  their  hospital  training  were  probably 
managed  by  a  resident  who  had  not  had  much  experience.  Surgical 
operations,  except  minor  ones,  are  not  left  to  newly  qualified  residents. 
Most  obstetrical  operations,  on  the  other  hand,  are  carried  out  only 
nominally  by  members  of  the  visiting  staff,  and  are  really  performed  by 
the  residents.  Even  with  the  best  intentions  it  is  impossible  for  an 
obstetric  physician  who  has  to  manage  the  out-patient  department, 
to  give  certain  lectures  and  classes,  to  perform  a  large  number  of 
gynaecological  operations,  besides  earning  his  own  living;  it  is  impossible 
for  him  to  go  down  to  the  hospital  at  night  and  spend  a  long  time  over 
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a  midwifery  case.  Consequently  men  when  they  get  into  practice  feel 
that  they  can  confidently  tackle  midwifery  cases  although  they  would 
not  dare  to  attempt  simple  surgical  operations  which  do  not  offer  nearly 
so  much  chance  of  doing  harm.  I  do  not  wish  to  be  misunderstood. 
I  am  not  blaming,  in  all  cases,  the  overworked  and  inadequately  paid 
doctor;  it  is  his  misfortune,  not  his  fault,  that  his  midwifery  training 
was  even  more  inadequate  than  his  fee.  Many  people  will  agree  with 
me  that  a  woman  in  labour  would  often  be  safer  under  the  care  of  a 
midwife  than  under  that  of  the  first  doctor  whom  she  met  haphazard, 
as  he  may  have  been  imperfectly  trained,  whereas  the  midwife  has 
always  seen  labours  conducted  in  hospital  and  has  learnt  the  virtue  of 
patience  and  of  giving  the  natural  forces  a  fair  chance.  If  students  are 
to  be  taught  properly  and  to  be  duly  impressed  with  the  importance  of 
ante-natal  investigation  and  of  patience  and  skill  in  midwifery  there 
must  be,  on  the  spot,  a  man  senior  to  the  ordinary  hospital  resident, 
a  man  who  has  had  a  thorough  training  in  midwifery,  to  deal  with  a 
certain  proportion  of  the  normal  cases,  and,  in  the  absence  of  one  of  his 
seniors,  with  all  the  abnormal  cases.  He  must  deal  with  them  as 
his  job,  not  one  of  his  nominal  jobs  to  be  sandwiched  in,  if  possible  and 
convenient,  between  half  a  dozen  other  jobs.  You  cannot  get  such 
a  man,  and  pay  him  an  adequate  salary,  or  persuade  a  Government 
Department  to  do  so,  if  his  energies  are  all  to  be  expended  on  fifteen  to 
twenty  beds.  You  must  have  a  larger  number  of  beds  even  if  in  some 
cases  you  have  to  lose  the  advantage,  an  advantage  which  I  appreciate 
as  highly  as  anyone,  of  their  being  in  close  touch  with  specialists  of 
every  variety. 


Professor  Hknky  Briggs   (Liverpool). 

In  response  to  the  President's  call  I  may  remark  upon  the  fcwo 
reports;  their  confessions  are  frank  and  complete.  In  my  judgment 
this  mass  of  credible  evidence  is  not  inconsistent  with  future  action 
on  both  reports  :  on  the  one,  the  preservation  and  extension — not  the 
destruction — of  the  adequate  teaching  facilities  attached  by  old  roots 
or  attachable  by  new  roots  to  general  hospitals,  and  on  the  other  the 
establishment  of  new  "  centres."  All  should  be  encouraged  and  from 
none  ought  pupil-midwives  to  be  excluded.  In  general  hospitals  and 
universities  the  widest  and  best  of  training  and  association  can  be 
promoted. 
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Dr.  Fairbairn. 

As  in  the  previous  discussion  on  this  question  and  in  serving  on  the 
Sub-Committee  which  drew  up  the  report  I  have  made  my  contribution 
to  the  constructive  side,  I  propose  to  devote  my  remarks  this  evening 
to  destructive  criticism  of  the  alternative  scheme  as  outlined  by  Dr. 
Spencer. 

The  gist  of  that  report  could  have  been  expressed  in  a  very  few 
words  and  most  of  what  Dr.  Spencer  has  just  read  to  us  might  have 
been  comprised  in  the  following  :  "  The  scheme  we  recommend  is  one 
similar  to  what  has  been  carried  on  for  some  years  past  in  those  schools 
with  a  maternity  ward  in  which  students  are  trained."  Dr.  Eden  has 
drawn  attention  to  the  great  differences  in  the  standard  of  the  training, 
and  this  report  merely  states  that  the  training  must  be  brought  up  to 
the  level  of  the  best.  It  marks  an  enormous  stride  beyond  the  teaching 
that  was  given  before  the  Williams  Report  of  1906,  and  I  agree  that 
such  a  clinic  as  outlined  is  the  best  that  is  going  at  the  present  moment. 
Having  for  the  past  ten  years  had  a  share  in  the  working  of  a  scheme 
which,  so  far  as  the  signatories  to  the  alternative  report  can  conceive, 
is  the  ideal  to  be  aimed  at,  I  think  I  can  offer  some  criticisms  from 
actual  experience,  but,  to  begin  with,  I  would  draw  the  attention  of  this 
meeting  to  the  unnecessary  character  of  this  report.  All  it  can  say  is 
that  with  a  little  polish  here  and  a  lick  of  paint  there,  the  best  of  the 
present  system  cannot  be  bettered.  It  is  indeed  a  barren  effort  and  the 
Council  of  this  Section  would  have  stultified  itself  had  it  adopted  it. 
Except  for  the  normal  developments  to  keep  up  to  the  times,  most  of  what 
is  in  this  report  was  described  in  the  British  Medical  Journal  for  1912,1 
in  an  account  of  the  working  of  the  first  complete  year  of  the  clinic 
at  St.  Thomas's  Hospital.  That  in  itself  shows  that  this  alternative 
report  was  a  "  back  number  "  before  ever  it  saw  the  light  of  day. 

It  would  be  a  waste  of  time  to  go  through  its  requirements  from  (1) 
to  (9)  and  its  staff  from  (1)  to  (4)  (pp.  48,  49),  except  to  say  that  from 
experience  of  a  department  only  five  or  six  beds  short  of  the  minimum  of 
the  alternative  report  and  with  a  Staff  of  three  visiting  physicians,  a 
registrar  and  two  house  officers,  I  do  not  see  how  even  in  these  days  of 
restricted  output  and  forty-four  hour  weeks,  the  work  could  be  found 
to  occupy  an  extra  official  at  1'500  a  year,  "  a  resident  officer  of  the 
.standing  of  a  resident  assistant,  surgeon  or  physician." 

1  Brit.  Med.  Journ.,  1912,  ii,  pp.  1005-9. 
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The  alternative  report  starts  from  the  wrong  base  line.  Its 
primary  object  is  to  keep  the  medical  school,  as  we  now  know  it,  as  the 
unit,  and  to  maintain  it  as  such,  and  its  whole  purpose  is  to  confine  the 
student's  view  to  what  he  can  see  within  the  four  walls  of  his  school. 
This  brings  it  up  against  the  basal  principles  of  the  report  adopted  by 
the  Council,  which  were  :  (1)  That  the  training  of  the  student  should 
be  conducted  by  an  experienced  teacher  resident  in  the  place,  so  that  he 
can  be  responsible  for  the  normal  cases  and  see  the  abnormal  ones 
through  from  start  to  finish  and  not  delegate  his  supervision  to  Mouse 
officers  or  other  juniors.  (2)  That  a  large  service  of  beds  is  needed — 
at  least  four  or  five  times  the  minimal  requirements  of  the  alternative 
report,  to  provide  the  student  with  the  necessary  training  in  complicated 
as  well  as  normal  midwifery,  and  also  to  attract  and  keep  a  teacher  of 
the  requisite  standing.  As  it  is  clearly  impossible  to  provide  this 
service  of  beds  in  a  general  hospital,  Dr.  Spencer  and  his  two  co- 
signatories are  therefore  trying  to  persuade  the  meeting  that  large 
clinical  material  is  positively  dangerous  to  efficient  training ;  and  the 
bogies  of  lecture  demonstrations,  large  classes  of  students  and  such  like 
were  produced  to  frighten  you,  but  I  hope  you  wTill  refuse  to  be  scared 
by  them.  Every  one  concerned  with  the  working  of  a  maternity  hospital 
or  ward  knows  that  the  vast  majority  of  the  cases  will  be  normal — 
about  80  per  cent,  of  them.  It  cannot  be  otherwise  if  admissions  are 
booked  ahead — the  place  must  either  be  half  empty  for  emergencies  or 
kept  going  with  all  and  sundry.  So  I  do  not  think  this  meeting  will  be 
bluffed  with  the  idea  that  the  student  can  gain  experience  in  the 
management  of  difficult  as  well  as  normal  midwifery  better  on  twenty 
beds  than  200. l  I  feel  sure  that  Dr.  Spencer  is  juggling  with  figures 
and  his  fantastical  ideas  as  to  the  interference  by  the  Director  with 
the  freedom  of  his  juniors  in  research,  and  even  their  teaching  will 
fail  to  carry  conviction.  I  have  worked  on  the  staff  of  a  maternity 
hospital  and  on  that  of  a  general  hospital  with  a  maternity  ward  and  I 
fully  appreciate  the  advantages  of  the  latter  in  regard  to  access  to  the 
resources  which  a  general  hospital  affords,  and  I  would  not  disagree  with 

1  During  1918  in  twenty  beds  of  the  Maternity  Ward  at  St.  Thomas's   Hospital  out  of  551 
deliveries  453  were  normal  vertex,  two  (ace,  seven  brooch,  and  tw  |   twins.     There 

were  only  two  cases  of  eclampsia  and  two  of  ante-par  torn  hemorrhage.     There  wi 
eases  of  Csesarean  Beotion  and  two  of  induction  of  labour  because  of  contracted  pelvis. 
deliveries  were   twenty-four,  impacted   breech    four,  brow  presentations   two,  and  pn 
of  cord  one.      The  number  of  eases  of  eclampsia  and  antepartum  hainorri  a, 
average— usually  there  are  about  BIX  of  the   former  and  fifteen  of  the   latter-  but  the  \ 
record  shows  the  chance  the  student  had  in  >ix  weeks'  residence  of  seeing  abnormal  labour. 

F—  8 
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that  part  of  the  report  read  by  Dr.  Spencer.  It  is  the  contra  side  of 
the  account,  what  has  to  be  paid  for  the  concentration  of  teaching 
material,  and  I  think  the  penalty  exacted  will  diminish  as  these  special 
centres  develop  and,  one  hopes,  become  linked  up  with  general  hospitals 
as  they  are  sure  to  be.  Hospitals  and  centres  must  follow  the  population 
they  serve,  and  we  must  look  forward  to  a  time  when  all  the  material 
scattered  over  London  will  be  brought  into  the  teaching  scheme  and 
strive  to  make  it  available  to  all  students.  The  present  day  concentra- 
tion round  certain  hospitals  with  medical  schools  is  not  a  permanent 
state,   even  though  it  has  existed  for  centuries. 

Lady  Barrett,  C.B.E. 

I  should  like  to  endorse  what  Dr.  Eden  has  said  so  admirably  in 
reference  to  the  smallness  of  the  difference  between  those  who  drew  up 
the  report  and  the  few  who  criticized  it.  The  subsidiary  report 
was  not  intended  to  be  in  any  way  complete  in  itself,  because  all  those 
who  signed  it  agreed  so  cordially  with  the  rest  of  their  colleagues  on 
most  of  the  issues  concerned.  The  one  point  upon  which  they  felt  very 
strongly  was  that  undergraduate  training  in  obstetrics  and  gynaecology 
ought  not  to  be  given  in  an  isolated  institution,  but  in  a  department 
organized  in  close  relationship  with  all  other  branches  of  medical 
studies.  The  majority  report  had  somewhat  recognized  this  principle 
in  the  suggestions  made  for  the  development  of  such  departments  of 
obstetrics  and  gynaecology  in  teaching  hospitals,  and  Dr.  Eden  in  his 
closing  remarks  again  expressed  agreement  with  the  principle  when  he 
hoped  that  round  the  associated  units  of  Obstetrics  and  Gynaecology 
complete  hospitals  might  ultimately  grow  up.  We  desired  that  the 
whole  needs  of  the  public  with  regard  to  medical  service  should  be 
kept  in  view  from  the  beginning,  as  it  is  probable  that  there  would 
be  demand  for  services  in  medicine  and  surgery  in  the  same  districts 
in  which  accommodation  for  midwifery  and  gynaecology  were  deficient, 
and  the  smaller  teaching  schools  might  be  combined  together  to  fill 
this  need  with  advantage  both  to  the  public  and  to  their  own  students. 

Dr.  W.  S.  A.  Griffith. 

1  >r.  Eden  has  presented  this  subject  to  the  meeting  in  an  admirable 
way ;  he  has  given  a  perfectly  clear  resume  of  the  lieport  of  the  Com- 
mittee which  has  been  adopted  by  the  Council.     I  have  waited  to  hear 
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some  effective  reply  by  the  opponents  of  the  scheme  in  support  of  their 
views,  and  some  practicable  constructive  scheme  as  an  alternative  to 
that  put  forward  by  the  majority,  but  there  has  been  none. 

It  appears  that  the  chief  and  only  essential  point  of  difference 
between  them  is  clear  enough.  We  are  all  agreed  that  the  ideal 
course  is  for  each  medical  school  to  have  its  maternity  unit  in  its  own 
premises,  but  we  understand  that  with  the  exception  of  two  this  is  not 
possible,  and  in  neither  of  these  cases  is  the  accommodation  adequate. 
We  say  therefore  that  the  only  satisfactory  alternative  is  to  provide  a 
complete  unit  outside,  which  students  from  all  schools  could  attend. 
This  our  critics  decline  to  accept,  on  grounds  the  importance  of 
which  we  all  admit — namely,  the  necessary  separation  of  the  units 
from  the  other  departments  of  the  schools  and  hospitals,  the  closer 
union  of  which  is  so  desirable.  But  if  we  are  convinced  of  the  urgent 
necessity  for  reform,  are  we  wise  to  reject  a  scheme  of  such  great  value 
though  not  ideal  ?  Ought  we  not  rather  to  press  it  forward  with  all 
the  means  we  can  secure  ? 

I  appeal  to  both  sides  to  avoid  trivial  but  irritating  matters  in  the 
discussion,  and  to  unite  in  the  production  of  a  scheme  worthy  of  British 
obstetrics  and  of  the  centre  of  the  Empire. 

Dr.  Herbert  Williamson. 

I  wish  to  add  a  few  words  upon  the  disadvantage  of  removing  the 
study  of  obstetrics  and  gynaecology  from  a  general  hospital  to  a  special 
institution.  We  are  in  a  phase  of  transition  as  regards  our  treatment 
of  many  conditions.  Take  for  instance  the  treatment  of  malignant 
disease.  We  are  all  of  us,  I  suppose,  profoundly  dissatisfied  with  the 
results  of  operative  treatment.  We  recognize  that  surgical  operations 
so  far  have  failed  to  cure  in  a  large  percentage  of  cases,  and  we  look 
for  other  methods.  The  properties  of  radium  are  now  in  process  of 
exploration,  but  at  present  we  know  little  of  dosage,  of  methods  of 
application  or  of  mode  of  action,  but  no  one  can  doubt  that  radio-active 
substances  are  destined  to  play  a  very  important  role  in  the  gyna  co- 
logical  clinic  of  the  future.  The  best  results  will  not  be  obtained  by 
the  gynaecologist  working  alone,  a  band  of  workers  is  essential — the 
surgeon,  the  radiologist,  the  physicist,  the  chemist  and  the  physiologist 
must  all  play  their  part.  Such  a  combination  is  easy  in  a  general 
hospital  but  it  will  be  difficult,  well  nigh  impossible,  in  a  special 
institution.     What  I  have  said  of  malignant  disease  is  equally  true  of 
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many  other  conditions.  The  toxaemias  of  pregnancy,  the  treatment  of 
septic  conditions,  the  treatment  of  gonorrhoea  in  women  and  the 
prevention  of  infant  mortality  are  all  problems  which  must  be  attacked 
simultaneously  by  many  men  working  upon  different  lines  but  in  close 
touch  with  one  another. 

The  enlightened  policy  of  the  Board  of  Education,  which  we  devoutly 
hope  and  believe  will  be  extended  by  the  Ministry  of  Health,  has  made 
combined  research  possible,  but  it  will  be  to  a  great  extent  frustrated 
if  the  different  branches  of  medicine  are  cut  off  from  inter-communica- 
tion with  one  another.  I  believe,  therefore,  that  in  the  cause  of  science 
and  through  that,  of  the  art  we  practise,  we  should  preserve  the  study 
of  obstetrics  and  gynaecology  in  the  general  hospital. 

The  gifts  of  obstetricians  to  surgery  are  immense  :  it  was  Sem- 
melweis,  an  obstetrician,  who  first  taught  the  true  principles  of  wound 
infection  ;  it  was  Simpson,  an  obstetrician,  who  gave  to  surgeons  the 
gift  of  chloroform,  and  in  return  the  surgeon,  physician  and  pathologist 
have  given  many  things  to  the  obstetrician,  but  results  will  accrue  more 
rapidly  when  the  workers  in  the  different  fields  combine  in  attacking 
one  problem. 

We  have  referred  to  the  importance  of  teaching  the  students  to  take 
a  broad  view  of  medicine,  to  realize  how  closely  the  different  parts 
hang  together  and  how  the  advance  of  one  branch  is  dependent  on 
every  other  branch.  The  same  general  principles  govern  all  and  must 
determine  the  solution  of  whatever  problem  may  arise  in  clinical  work. 
If  we  isolate  obstetrics  and  gynaecology  we  shall  find  inevitably  that  we 
destroy  this  sense  of  unity.  By  all  means  encourage  your  post  graduates 
to  work  in  these  special  institutions,  but  do  not  send  your  undergraduates 
there  for  part  of  their  general  education. 

Can  obstetrics  be  taught  adequately  on  a  comparatively  small 
amount  of  clinical  material?  I  believe  the  answer  is  <;Yes."  It 
must  be  remembered  that  only  the  minimal  requirements  are  given 
in  the  criticism  on  the  report.  We  all  agree  that  more  is  desirable, 
but  we  believe  that  the  students  will  get  a  better  education  in  such 
a  clinic  as  we  have  outlined  than  in  the  special  institution  described 
in  the  report.  To  transplant  him  out  of  the  environment  to  which  he 
has  become  accustomed,  to  divorce  him  for  the  time  being  from  his 
general  teachers,  to  focus  his  attention  for  the  time  upon  one  branch  of 
medicine  to  the  exclusion  of  all  others  is,  we  believe,  undesirable  at 
this  stage  of  his  career.  He  will  learn  less  from  watching  many 
abnormal    labours    than    in    conducting    one    normal    labour    himself 
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under  the  immediate  supervision  of  a  good  and  competent  teacher. 
It  is  not  the  function  of  the  senior  teacher  to  guide  the  hands  of 
the  student  in  a  series  of  labours,  but  to  lay  down  the  routine  and  to 
found  the  traditions  of  his  labour  ward,  whilst  one  of  his  junior  officers, 
who  has  held  the  post  of  intern,  who  is  engaged  in  obstetrical  research, 
who  is  a  whole  time  man  and  holds  office  for  a  period  of  not  less  than 
three  years,  watches  the  student  conduct  the  labour  and  instils  into  him 
by  example  and  by  precept  the  teaching  of  his  chief. 

We  are  laying,  and  rightly  so,  more  and  more  stress  upon  the 
preventive  aspect  of  obstetrics — what  is  needed  for  teaching  this  is  an 
out-patient  pre-maternity  clinic,  and  adequate  material  for  such  a  clinic 
is  available  in  every  hospital  with  an  extern  midwifery  district.  Physical 
examination  of  the  pregnant  woman,  detection  of  abnormalities,  the 
hygiene  of  pregnancy  and  details  of  pelvimetry  can  be  taught  to  a  large 
number  of  students  provided  that  an  adequate  staff  of  teachers  is 
available,  and  that  they  know  how  and  what  to  teach.  If  each  case  be 
allotted  to  a  student,  if  he  take  the  clinical  history  and  examine  the 
urine  before  the  case  is  brought  in  to  the  teacher,  if  he  be  made  to 
examine  the  patient,  take  the  pelvic  measurements,  determine  the  lie 
and  position  of  the  child,  and  finally  make  a  pelvic  examination  in  front 
of  the  teacher  and  of  his  fellow  students,  the  value  to  him  of  such  a 
clinic  will  be  incalculable.  Such  a  clinic  is  just  as  easy  to  work  in  a 
general  hospital  as  in  a  special  institution. 

Our  scheme  presupposes  that  a  larger  number  of  hours  will  be 
devoted  to  the  work  by  the  senior  teachers  and  that  their  remunera- 
tion will  be  increased.  Further,  that  the  junior  teachers  will  be 
given  a  living  wage  and  not  compelled  to  take  work  outside  the 
hospital  to  supplement  their  income.  A  good  laboratory  is  essential, 
and  the  services  of  a  specialist  in  bio-chemistry,  in  bacteriology,  and  in 
morbid  anatomy  must  be  available  for  consultation.  This  is  our 
conception  of  the  clinic  which  is  most  likely  to  improve  the  quality  of 
the  teaching  and  to  stimulate  further  research. 


sir  Robert  Morant,  K.c.B. 

In  the  survey  which  the  main  Committee  made  on  this  question  in 
framing  their  report  no  mention  was  made  of  the  possibilities  oi    the 
Poor   Law    institutions.       This  appears  to  have   boon   overlooked 
perhaps  deliberately    set    aside  when  the   Committee   started    to    look 
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round  to  see  what  material  was  available.  A  good  deal  of  the  discussion 
this  evening  has  been  devoted  to  the  kind  of  hospitals  that  should  be 
developed  and  on  what  lines.  Much  thought  is  being  given  in  the 
Ministry  of  Health  to  this  very  serious  and  urgent  problem.  The 
actual  provision  of  hospitals  of  whatever  kind — maternity  or  anything 
else — is  at  present  entirely  haphazard.  It  has  been  nobody's  business 
to  survey  the  ground.  Systematic  provision  presupposes  a  systematic 
survey,  taking  account  of  all  that  was  on  the  ground.  If  the  Poor 
Law  is  going  to  be  reformed,  the  existing  institutions,  losing  all  their 
stigma,  and  the  infectious  diseases  hospitals  maintained  by  the  Metro- 
politan Asylums  Board,  will  all  be  brought  into  survey.  No  one  bit  of 
hospital  provision  can  wisely  be  considered  by  itself.  Those  present 
are  looking  at  the  matter  from  the  teaching  point  of  view  ;  but  pre- 
sumably the  whole  hospital  question  is  to  be  analysed.  It  is  complicated 
by  the  new  development  of  clinics  which  are,  so  to  speak,  out-patient 
departments  dotted  about  in  different  places,  seldom  under  the  same 
roof  as  the  hospital ;  and  also  by  the  numerous  maternity  centres  which 
are  springing  up.  I  have  been  amazed  at  the  statement  that  it  would 
be  difficult  to  get  material — i.e.,  persons  willing  to  come  to  such  places. 
At  the  Ministry  of  Health  we  are  getting  applications  from  all  sorts 
of  people  to  get  sanction  for  places  with,  say,  twenty  maternity  beds, 
just  for  normal  cases.  The  question  rather  is  :  How  is  all  this  material 
best  to  be  dealt  with  ?  Those  present  will  have  to  get  their  minds  on 
to  that.  Furthermore,  the  advice  to  be  given  by  them  to  a  central 
department  which  has  to  disburse  considerable  sums  of  public  money 
must  be  advice  which  is  agreed  on.  Some  main  lines  ought  to  be 
unanimously  accepted.  It  would  be  waste  of  money  which  would  not 
be  tolerated,  to  spend  public  funds  on  pressing  forward  schemes  which 
could  not  be  shown  to  be  in  direct  relation  to  other  necessities  of 
bed  provision  for  the  metropolis.  A  careful  and  scientific  hospital 
survey  seems  therefore  to  be  most  disastrously  overdue.  May  I  suggest 
that  the  obstetricians  should  urge  representatives  of  other  branches  of 
medicine  to  collaborate  with  them  in  order  to  see  how  all  should  fit 
together  ?  If  the  profession  is  not  going  to  be  alive  and  awake  to  see 
the  problem  which  is  upon  them,  the  Ministry  of  Health  will  be 
prevented  from  doing  the  right  thing  for  the  profession.  The 
Ministry  ought  to  be  provided  with  a  survey  map  of  a  given  area  to 
show  the  different  kinds  of  things  that  should  be  included,  those  that 
already  exist,  and  those  that  are  needed;  how  many  of  each  kind  ;  how 
large  ;   how  inter-related  ;  where  best  situated  ;  with   what  catchment 


Section  of  Obstetrics  and  Gynaecology  61 

areas  in  each  case  ;  how  related  to  leading  requirements.  London 
offers  the  most  complex  problem  of  any  city  in  the  kingdom  because  of 
the  multiplicity  of  existing  authorities.  The  Ministry  is  only  there  to 
dispense  public  money  ;  in  this  country  the  determining  voice  is  mainly 
with  the  local  authority.  The  survey  must  be  as  inclusive  as  possible. 
I  urge  you  not  only  to  try  for  an  agreed  scheme  on  this  question  of 
midwifery  and  gynaecology,  but  also  to  get  it  related  with  hospital 
provision  as  a  whole. 


Dr.  Amand  Eouth. 

I  am  glad  that  Sir  liobert  Morant  has  drawn  attention  to  the 
maternity  cases  attended  in  the  Poor  Law  infirmaries  which  may  be 
utilized  in  any  scheme  for  the  improvement  of  teaching  in  and  around 
London.  Infirmary  patients  are  frequently  unmarried  women,  who  often 
have  serious  complications  and  a  greater  mortality.  These  infirmaries, 
which  are  practically  general  hospitals  with  maternity  beds,  may 
possibly  prove  to  be  suitable  nuclei  of  centres,  capable  of  easy  local 
extension  into  completely  organized  general  hospitals  such  as  the 
majority  report  contemplates.  Such  centres,  however,  would  take 
years  to  develop,  and  if  the  Ministry  of  Health  and  private  benevolence 
fail  to  find  means  to  build  maternity  wards  for  thirty  beds  on  the  top 
floors  of  the  smaller  hospitals,  and  if  the  General  Medical  Council  insists 
upon  students  being  taught  midwifery  in  maternity  wards  by  their 
senior  teachers,  the  smaller  hospitals  will  be  forced  to  send  their 
students  to  learn  their  practical  obstetrics  at  one  of  the  large  hospitals 
in  the  wards  of  which  any  such  teaching  could  be  provided.  This 
plan  could  be  carried  out  without  delay,  and  time  would  be  given  for 
other  plans  to  develop. 


Mr.  Gordon  Ley. 

With  regard  to  the  objection  to  the  Committee's  scheme  that  the 
provision  of  the  teaching  centre  will  involve  large  classes.  1  do  not 
think  trouble  on  this  score  is  likely  to  arise  if,  for  example,  there  are 
four  centres,  one  for  each  quarter  of  London.  With  regard  to  plenitude 
of  material,  I  am  only  acquainted  with  two  lying-in  centres.  One  of 
them  is  almost  reduced  to  the  floor,  and  the  other  is  always  lull.  It 
was  never  suggested  that  the  director  of  the   centre  would   he  ah! 
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do  ordinary  midwifery  practice ;  he  was  only  to  be  available  for  con- 
sulting work.  The  enormous  population  of  London  is  not  really 
appreciated ;  it  has  a  population  greater  than  that  of  Ireland,  and 
while  the  population  of  Ireland  is  receding,  that  of  London  is  increasing. 
It  seems  to  me  that  we  require  much  more  space  for  beds  than  is 
actually  available,  and  that  we  shall  go  on  requiring  it. 


Dr.  G.  F.  Blacker. 

This  Section  is  concerned  with  two  main  problems.  The  first  is 
how  to  increase  the  number  of  lying-in  beds  to  meet  the  public  need, 
and  the  second  is  how  to  increase  the  facilities  for  teaching.  As  regards 
the  first  problem,  the  present  provision  is  so  inadequate  as  to  form  an 
utter  scandal.  Four  institutions  such  as  proposed  in  the  report  could 
easily  be  filled — there  is  ample  material.  A  bed  should  be  available  for 
any  woman  who  desires  to  be  confined  in  a  lying-in  hospital.  In  some 
districts  no  such  hospitals  exist.  However,  this  is  a  matter  for  the 
local  authority  and  the  Government.  The  second  problem,  how  to 
improve  the  teaching,  is  the  one  which  primarily  concerns  the  doctors. 
The  teaching  of  obstetrics  as  compared  with  that  of  surgery  is  admittedly 
bad;  all  are  agreed  that  the  student  does  not  get  the  same  quality  of 
teaching  of  operative  procedures  and,  in  fact,  does  not  receive  as  good 
value  for  the  fees  he  pays.  Under  the  alternative  report  presented  in 
the  criticism,  the  resident  in  charge  of  the  lying-in  hospital  would  get 
i.-*>00  a  year  instead  of  A'150,  and  the  teaching  would  be  no  better,  as 
it  would  still  be  given  by  men  of  the  standing  of  registrars  and  by 
other  residents.  The  contrast  with  other  subjects  in  which  the  staff 
themselves  teach  the  students  would  still  be  maintained.  If  large  centres 
are  started,  whole-time  directors  should,  in  my  opinion,  be  appointed, 
with  an  adequate  salary  and  proper  facilities,  comparable  to  those  of 
other  clinical  units.  There  is  really  little  difference  between  the  report 
and  the  alternative  in  the  criticism,  but  the  report  is  much  the  better 
of  the  two  schemes. 
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The  Origin  of  Epithelial  Tumours   of  the   Ovary.1 
By  J.  E.  Goodall,  O.B.E.,  B.A.,  M.D.,  CM.,  D.Sc, 

Assistant  Professor  of  Gynecology,  McGill  University,  Montreal. 

This  paper  is  but  a  resume  of  a  larger  work  which  will  appear 
shortly  in  monograph  form.  A  review  of  the  literature  involves 
a  colossal  work  and  can  be  referred  to  only  in  a  very  cursory  manner 
in  a  work  of  this  nature.  Indeed  the  more  one  delves  into  the  subject 
the  more  one  is  confused  with  the  multiplicity  of  views  and  the 
number  of  structures  from  which  tumours  within  the  ovary  may  arise. 
Some  authors  have  dealt  with  embryological  studies  of  the  ovary, 
and  others  have  given  their  attention  to  determining  the  origin  of 
tumours,  but  seldom  has  any  one  author  taken  up  the  second  portion 
after  having  acquired  a  good  knowledge  of  the  first  by  his  own  research. 
It  is  quite  impossible  to  determine  the  origin  of  epithelial  tumours, 
unless  one  knows  the  structures  from  which  these  tumours  may  arise. 

It  is  my  purpose   first  to   describe   the   epithelial   structures  found 
in  the  normal  ovary,  and  having  determined  the  origin  and  development 
of  these,  then  to  pass  on  to  the  consideration  of  the  origin  of  tumours. 
The  work  therefore  divides  itself  under  two  headings  : — 
(I)    The  origin  of  epithelial  structures  in  the  ovary. 

(II)    The  origin  of  epithelial  tumours  of  the  ovary, 

1  At  a  meeting  of  the  Section,  bold  February  5,  L990. 
MY — or.    1 
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PABT    I. 

The  Origin  of  Epithelial  Structures  in  the  Ovary. 

It  is  impossible  to  understand  the  reason  of  many  epithelial 
structures  found  in  the  adult  human  ovary  except  by  a  careful  and 
painstaking  study  of  the  human  embryo  at  various  stages  of  its 
development.  Human  embryos,  well  preserved  and  fit  for  serial 
sections,  are  difficult  to  obtain,  and  after  most  careful  study  of  those 
at  my  disposal  I  had  to  have  recourse  to  comparative  embryology 
to  find  the  origin  and  nature  of  many  epithelial  structures.  Comparative 
embryology  has  not  only  the  advantage  of  material  easily  obtained  in 
a  fresh  state,  but  also  the  advantage  of  presenting  the  phenomena 
of  ovarian  development  in  a  much  clearer  sequence  of  changes.  That 
these  phenomena  are  the  same  in  the  higher  vertebrates  and  in  the 
human  species  cannot  be  doubted. 

This  work  is  based  upon  sections  both  serial  and  non-serial  from 
ovaries  of  127  individuals  of  all  ages  from  a  few  hours  to  eighty  years, 
as  well  as  upon  serial  sections  of  five  human  embryos.  The  comparative 
study  covers  roughly  15,000  sections,  mostly  serial,  from  the  cow,  pig, 
sheep,  cat,  mouse,  rabbit,  guinea-pig  and  the  dog,  and  from  embryos 
of  the  cow,  dog,  pig  and  cat. 

It  would  be  impossible  to  over-emphasize  the  importance  of  serial 
sections.  In  many  instances  my  most  obvious  conclusions,  drawn  from 
the  study  of  a  single  slide,  suffered  a  complete  contradiction  by  a  mere 
glance  at  the  neighbouring  slides  in  the  series,  and  it  is  possible  readily 
to  realize  that  the  conclusions  of  many  authors  would  never  have  been 
put  on  paper,  had  serial  sections,  and  not  single  slides,  been  at  their 
disposal. 

For  purposes  of  comparative  study  leading  to  a  better  knowledge 
of  human  histology  and  embryology  there  are  no  two  domestic 
animals  so  useful  as  the  cow  and  the  dog,  and  since  it  was  the 
generative  organs  of  these  two  which  led  to  this  research  it  will  best 
serve  my  purpose  to  confine  descriptions  to  these  species,  describing 
others  only  when  corroboration  or  elucidation  are  necessary. 

A  careful  study  of  the  mammalian  ovary  leads  at  once  to  the 
important  fact  that,  from  a  developmental  point  of  view,  the  resemblance 
between  the  ovary  and  the  testis  is  a  very  striking  one.  There  is 
nothing  in  the  testicle  that  has  not  had  at  some  time  in  embryonic  life 
its  homologue  in  the  ovary.      It  therefore  follows  that  of  the  structures 
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that  are  permanent  in  the  testicle  some  are  transitory  in  the  ovary  and 
disappear  completely,  others  degenerate  but  do  not  disappear ;  still 
others  remain  but  are  modified  to  suit  a  modified  function.  The  female 
embryo  having  developed  more  or  less  perfect  testicles,  progresses  still 
further  by  destruction,  by  modification  and  by  addition.  It  is  the 
development  of  all  the  testicular  elements  and  their  subsequent 
incomplete  atrophy  which  has  made  of  the  ovary  such  a  fertile  field 
for  the  development  of  epithelial  tumours  of  the  most  varied  types. 

What  makes  the  ovary  of  one  mammal  differ  most  from  the  same 
organ  of  another  mammalian  lies  in  the  amount  of  atrophy  which 
ensues  after  the  ovary  has  reached  its  full  structural  development.  Of 
all  the  species  examined,  the  cow  and  the  bitch  and  the  cat  suffer 
the  least  amount  of  atrophy.  Hence,  for  this  very  reason  they  are 
exceptionally  convenient  for  developmental  study. 

Until  recent  years  it  was  almost  universally  thought,  chiefly  due 
to  the  teaching  of  Waldeyer,  that  the  germinal  epithelium  of  the  ovary 
never  penetrated  farther  than  the  outer  cortical  third  of  the  organ. 
Whatever  glandular  structures  were  found  within  the  hilus  or  medulla 
of  the  ovary  were  thought  to  be  due  to  the  invasion  of  the  ovarian 
stroma  by  the  tubules  of  the  Wolffian  body.  The  Wolffian  body  or 
mesonephros  was  consequently  divided  into  two  portions :  that  which 
invaded  the  ovary  was  called  the  genital  portion,  whereas  that  outside 
the  boundaries  of  the  ovary  was  called  the  urinary  portion  of  the 
Wolffian  body. 

Comparative  Study  of  Adult  Ovary. — If  we  examine  almost  anv 
section  from  the  ovary  of  the  bitch  we  find  an  unexpected  wealth  of 
epithelial  structures.  These  at  first  seem  to  be  without  order  and 
of  several  types.  In  the  heart  of  the  ovary,  frequently  in  the  midst 
of  the  great  blood-channels,  we  find  the  rete  ovarii. 

The  Bete  Ovarii. — This  structure  corresponds  to  the  rete   of   the 
testicle.     It  is  an  irregular  tortuous  gland-like  structure,  with  numerous 
folds   of  its  mucous  membrane,  which  is  lined   for  the  most  part  by 
a  columnar  epithelium.      The  structure  in  some  animals  suggests  a  low- 
grade   of   malignant   carcinoma.     The   rete   ovarii  varies  much  in  b 
in  different  species.     In  my  series  the  sheep  presents  a  very  small 
ovarii,  ofttimes  difficult  to  find  in  the  centre  of  the  ovary.      In  the 
and  cow  it  is  a  large  structure,  often  extending  almost  from  pole  to  pole 
of   the  ovary    as   it    passes  on    its   tortuous    course    between    the    main 
blood-vessels.      In  the  human  subject  the  rete  ovarii  varies  considerably 
in  size  in  different  individuals  and  even  in  the  two  ovaries  of  th<    same 
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individual.  In  one  of  my  cases  one  ovary  is  a  mass  of  foetal  remnants 
without  ova,  whereas  the  other  contains  thousands  of  ova  without  any 
trace  of  fcetal  remnants  except  the  diminutive  rete.  We  must  look 
upon  the  rete  as  a  fcetal  remnant,  and  its  atrophy  up  to  complete 
disappearance  is  quite  the  exception.  In  my  numerous  specimens  of 
human  ovaries  a  careful  search  has  always  resulted  in  finding  a  rete 
though  at  times  it  is  quite  diminutive  and  might  readily  be  overlooked. 
But  in  several  of  the  ovaries  from  the  sheep  I  have  not  been  able  to 
find  a  trace  of  it. 

The  Medullary  Cords  or  Bays. — In  the  ovary  of  the  bitch  there 
are  numerous  solid  cords  or  tubules  which  course  in  a  very  irregular 
manner  from  the  cortex  to  the  centre.  Their  arrangement  generally 
speaking  is  radial  throughout,  very  irregular  and  convoluted.  In  the 
multiplicity  of  cells  which  line  them  or  compose  them  one  may  dis- 
tinguish three  dominant  types.  The  lining  which  conforms  with  the  first 
type,  consists  of  tall  shaggy  cells  with  a  wide  base  and  shrunken  body 
prolonged  into  a  thin  protoplasmic  filament  which  not  infrequently 
passes  across  the  lumen  to  join  with  a  similar  process  from  a  cell  of  the 
opposite  side.  The  nucleus  is  near  the  base.  This  type  of  lining  is 
found  chiefly  in  the  tubular  rays.  At  times  a  fold  starting  from  the 
periphery  of  the  tube,  causes,  on  transverse  section,  an  appearance 
suggestive  of  a  polypus  projecting  into  the  lumen.  This  is  also  covered 
with  a  similar  type  of  cell,  and  the  fibrous  core,  usually  hyaline  and 
without  nucleus,  is  joined  by  a  thin  velamentous  fibrous  tissue  with  the 
connective  tissue  at  the  periphery  of  the  ray.  The  second  type  is 
found  in  the  solid  cords.  The  dominant  cell  is  syncytioid  in  type  and 
in  its  functionless  state  resembles  very  closely  the  syncytioid  cells  of  a 
young  placenta  that  has  been  retained  in  utero  for  a  short  period  after 
loss  of  function.  The  third  type  is  less  commonly  found  and  resembles 
a  true  glandular  duct,  lined  by  cubical  epithelium.  These  three  types 
when  traced  through  serial  sections  pass  at  times  almost  imperceptibly 
the  one  into  the  other.  At  other  times  the  change  is  abrupt  especially 
after  an  acute  bend  or  tortuosity  of  the  tube.  In  serial  section  many  of 
the  rays  are  found  to  communicate  at  one  end  with  the  rete  ovarii.  The 
distal  end  of  the  ray  is  lost  in  the  periphery  of  the  ovary. 

Development  oj  the  Epithelial  Tissues  of  the  Ovary. — I  will  not  go 
into  details  of  length  and  age  (probable)  of  the  various  foetuses.  These 
matters  have  little  or  no  bearing  upon  the  subject.  The  first  sign  of 
the  development  of  the  genital  organs  is  found  in  a  heaping  up  of  the 
epithelium   at   a  spot  on  the  genito-urinary  ridge.    Immediately  under 
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this,  at  this  early  stage,  lies  the  Wolffian  body  with  its  ducts  and 
glomeruli.  This  heaping  of  epithelium  constitutes  the  germinal  layer 
or  the  germinal  ridge.  Its  origin,  so  far  as  is  known,  is  from  the 
peritoneal  or  mesothelial  surface,  and  it  lies  to  the  inner  side  of  the 
mesonephros.  (A  second  genital  ridge  appears  slightly  later  to  the 
outer  side  of  the  Wolffian  body.  This  eventually  gives  rise  to  Mailer's 
duct.  Slight  confusion  arises  here  owing  to  the  varied  nomenclature 
used.  Some  authors  apply  the  term  germinal  epithelium  to  the  whole 
covering  of  the  Wolffian  body,  whilst  others  restrict  it  to  that  portion 
which  gives  rise  to  the  ovary.  I  shall  use  it  in  this  restricted  sense.) 
This  is  the  beginning  of  the  genital  gland — the  testes  or  ovary.  Soon 
this  epithelium  begins  to  burrow  and  to  arrange  itself  in  columns 
coursing  more  or  less  at  right  angles  to  the  surface,  and  running  towards 
a  narrow  hilus.  During  this  development  the  ovary  has  gradually 
become  pedunculated. 

If  we  now  turn  our  attention  to  the  embryos  of  the  cow  at  various 
stages  of  their  development,  we  find  that  at  one  time  the  ovary  and 
testicle  form  a  pedunculated  structure  which  occupies  the  inner  side  of 
the  Wolffian  body.  To  the  outer  side  lies  the  differentiated  tissue 
which  is  destined  to  form  Miiller's  duct,  the  forerunner  of  the  Fallopian 
tube.  Between  these  two  structures  lies  the  large  Wolffian  body  with 
a  wide  base  of  attachment  posteriorly.  Its  main  excretory  duct,  the 
Wolffian  duct,  lies  slightly  to  the  inner  side  of  Miiller's  duct.  From  the 
inner  surface  of  this  excretory  (Wolffian)  duct  many  tubules  take 
origin.  They  run  along  the  outer  surface  of  the  Wolffian  eminence, 
then  they  bend  suddenly  upon  themselves,  their  lining  epithelium 
begins  to  stain  more  readily  with  eosin,  the  cells  become  much  larger 
and  the  tubules  themselves  become  very  much  twisted  and  finally  end 
in  a  glomerulus,  near  the  inner  surface  of  the  Wolffian  body.  A  small 
artery  issuing  from  the  main  arterial  trunk  in  front  of  the  vertebra 
passes  into  the  Wolffian  body  at  its  attached  border,  courses  along  it? 
inner  free  margin  to  end  in  the  vascular  tuft  of  the  glomerulus. 
Separated  by  only  a  very  short  distance  from  the  uppermost  glomeruli, 
the  fibrous  tissue  of  the  ovary  takes  its  origin  from,  and  becomes  con- 
tinuous with,  the  fibrous  tissue  of  the  Wolffian  body.  The  glomeruli 
of  the  latter  are  more  or  less  arranged  in  a  single  row  and  therefore 
their  convex  surface,  where  it  is  pierced  by  the  glomerular  artery,  lies 
in  towards  the  ovary.  Except  at  both  poles  of  the  ovary,  the  -pace 
between  Miiller's  duct  and  the  hilus  of  the  ovary  is  quite  wide  and 
rounded,  filled  in  by  the  enormously  developed  tubules  of  the  Wolffian 
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body.  So  far  no  differentiation  of  ovules  is  visible.  The  cells  of  the 
whole  ovarian  surface  seem  to  be  uniform.  They  consist  of  deeply 
staining  cells  which  resemble  more  or  less  ordinary  lymphocytes.  In  an 
embryo  of  slightly  more  advanced  age,  we  find  remarkable  changes  have 
taken  place.  The  growth  of  cells  from  the  germinal  layer  of  the  ovary 
is  no  longer  restricted  to  the  immediate  surface  of  the  ovary,  but  has 
penetrated  into  the  medulla,  and  fills  the  hilus  and  separating  the 
fibrous  tissue,  which  seems  to  form  a  capsule  for  them,  they  pass,  as 
deeply  staining  branching  cylinders  of  tissue,  out  of  the  hilus  and  along 
the  Wolffian  body  between  its  free  border  and  the  glomeruli.  These 
cylinders  gradually  grow  smaller  in  extent  as  they  travel  along  the 
Wolffian  body  to  end  at  a  point  near  the  free  border  of  the  mesosalpinx 
between  the  outer  pole  of  the  ovary  and  the  fimbriated  end-  of  the 
tube.  In  their  passage  along  the  Wolffian  body  they  enter  into  inti- 
mate contact  with,  and  become  continuous  with,  the  cavities  of  at  least 
two  or  maybe  as  many  as  six  of  the  glomeruli  of  the  Wolffian  body. 
They  are  separate  and  distinct  from  the  Wolffian  duct  throughout  their 
whole  course,  and  enter  into  contact  with  it  only  through  the  inter- 
position of  the  tubules  and  glomeruli  of  the  Wolffian  body.  There  is, 
therefore,  direct  continuity  between  the  surface-epithelium  of  the  ovary 
and  the  Wolffian  duct  through  the  medium  of  the  medullary  cords  or 
tubules,  the  rete  ovarii,  the  Wolffian  glomeruli  tubules  and  duct. 

So  far  as  my  experience  goes,  in  no  other  animal  can  this  be  studied 
to  such  an  advantage  as  in  the  embryo  of  the  cow.  At  this  stage  there 
is  no  differentiation  of  the  ovarian  epithelial  tissue  into  tubules  or 
ducts.  It  presents  a  deeply  staining  cellular  structure,  the  cells  of  which 
possess  a  minimum  of  cell-protoplasm  with  a  deeply  staining  nucleus 
like  that  of  a  lymphocyte.  Nothing  could  be  more  striking  than  the 
contrast  between  this  darkly  stained  band  of  germinal  epithelium  and 
the  adjoining  tissues  of  the  Wolffian  body.  The  latter  is  made  up  of  large 
cells  with  a  large  amount  of  protoplasm  which  stains  very  deeply  with 
eosin.  At  this  stage  of  development,  primordial  ova  are  distinguished 
within  down-growths  of  surface-epithelium — Pfliiger's  tubules. 

Slightly  deeper  towards  the  centre  of  the  ovary,  in  what  1  may 
designate  as  the  second  zone,  or  zone  of  medullary  rays,  solid  and  hollow 
strands,  continuous  with  Pfliiger's  tubules,  present  themselves  with 
primordial  ova  in  their  lumina.  These  are  the  forerunners  of  the 
medullary  cords.  Still  farther  towards  the  centre  these  tubules  in  the 
medullary  cords  pass  insensibly  into  a  richly  tubular  structure  (the  rete 
ovarii)  which  passes  out  of  the  ovary  to  pursue  its  course,  which  I  have 
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outlined  above,  and  to  enter  into  contact  with  the  glomeruli  and 
glomerular  ends  of  the  Wolffian  ducts.  In  short,  what  was  formerly  a 
mass  of  darkly  staining  cells  slowly  and  insensibly  differentiates  itself 
into  tubules,  by  a  similar  process  to  that  by  which  Pfliiger's  cords 
differentiate  themselves  into  Pfliiger's  tubules,  and  the  medullary  cords 
into  medullary  tubules.  In  the  ovary,  as  in  the  testicle,  the  epithelial 
continuity,  therefore,  is  complete  from  the  surface-epithelium  of  the 
ovary  to  the  Wolffian  duct.  The  parts  nearest  the  germinal  epithelium 
have  to  do  with  the  generation  of  the  reproductive  elements,  the  remoter 
portions  are  the  conduits  along  which  the  ova  would  travel  if  they 
pursued  the  same  course  as  spermatozoa  in  the  male.  But  in  the  female, 
ova  are  cast  off  into  the  peritoneal  cavity  and  the  efferent  tubules 
become  useless  and  atrophy  completely  or  in  part.  Are  all  these  parts 
maintained  in  their  integrity  through  foetal  into  post-natal  and  into 
adult  life  ?  The  answer  is  decidedly  in  the  negative,  and  it  is  the 
atrophy  which  ensues  in  the  ovary  owing  to  the  ova  pursuing  a  different 
route  of  migration  which  has  led  to  so  much  confusion.  A  study  of 
the  adult  organ  cannot  give  any  connexion  whatsoever  between  these 
various  parts  of  the  one-and-the-same  system  owing  to  the  complete 
atrophy  of  intervening  links. 

It  must  not  be  assumed  that  the  extra-ovarian  portion  of  the  canals 
reaches  as  complete  a  development  in  all  other  species  as  it  does  in  the 
embryo  of  the  cow.  For  example,  in  the  human  subject  the  extra- 
ovarian  portion  of  the  efferent  ducts  is  relatively  small  and  atrophies 
easily,  so  that  only  that  portion  remains  (for  some  time)  which  is 
necessary  to  effect  a  junction  with  the  Wolffian  ducts.  Such  were  the 
conclusions  to  which  my  work  led  me — namely,  that  there  are  no  parts 
in  the  testicle  which  have  not  their  homologous  parts  at  some  time  in 
embryonic  life  in  the  ovary.  These  homologous  parts  may  be  clearly 
represented  thus : — 


Testicle. 

(1)  Seminiferous  tubules  j   Of  germinal 

(2)  Vasa  recta  I     epithelial 

(3)  Rote  testis  J      origin 

(4)  Efferent  canals         ...     Of  Wolffian  body 

(5)  Vas  deferens  ...     Of  Wolffian  duct 


Ovary. 

(1)  Pfliiger's  tubules  \    .-.,  , 

2)  Vas,  recta  or  modal-  '    Of  germinal 
larv  rays  epithelial 

(3)  Rete  ovarii I     ori«m 

(\)   K. 'hell's    tubules    of  I    .>.,,,.   , -■        ,     , 

podphoron  I0'  lH5dy 

(5)  Gartner's  duet         ...       Of  Wolffian  duct 


If  we  trace  the  course  of  the  germinal  epithelium  from  its  surface 
to  the  Wolffian  body  it  could  be  represented  diagrammatically  thus: — 


70 


Goodall :    Epithelial  Tumours  of  the  Ovary 


Surface 


Boundary 
of  Ovary 


Mesosalpinx  ' 


Med.  Ray. 


Gartner's  Duct 


The  first  portion  of  the  down-growth  represented  by  (a),  (b)  and  (c), 
constitutes  the  medullary  ray.  The  distal  or  cortical  portion  (a) 
atrophies  easily  and  disappears  completely.  The  second  portion  (b) 
becomes  the  normal  Graafian  follicle.  The  third  portion  (c) 
atrophies  more  or  less,  and  may  or  may  not  be  absorbed.  From  the 
lower  portion  of  the  rete  several  tubules  are  emitted,  finally  merging 
into  one  which  passes  out  of  the  ovary  to  unite  with  the  glomeruli 
of  the  Wolffian  body. 

To  recapitulate :  It  has  been  shown  through  embryological  studies 
that  the  ovary  at  some  time  in  its  development  possesses  a  system  of 
tubules,  which  have  their  exact  homologues  in  the  seminiferous  tubules 
and  excretory  ducts  of  the  testicle.  Embryological  studies  have  also 
shown  that  all  the  structures  within  the  ovary — namely,  Pfluger's 
tubules  or  cords,  the  medullary  cords  and  the  rete  ovarii,  to  well 
outside  the  boundary  line  of  the  normal  ovary,  are  of  germinal 
epithelium  origin  :  and  it  has  been  demonstrated  that  the  tubules  of 
the  epoophoron,  or  of  the  Wolffian  body,  do  not  penetrate  into  the 
ovary,  but  are  met  outside  the  ovary  by  the  rete  ovarii  as  it  passes  out 
of  the  hilus. 

I  now  wish  to  take  up  other  facts  which  have  heretofore  not  been 
recognized,  and  which  offer  incontrovertible  arguments  for  the  sub- 
stantiation of  the  conclusions  stated  above. 

In  the  first  place,  I  have  found  so  frequently  immature  ova  within 
the  whole  length  of  the  medullary  cords,  that  there  can  be  no  doubt 
that  they  arose  in  situ.  At  a  certain  stage  in  the  development  of  the 
ovary,  it  is  not  the  exception  to  find  this  condition  of  affairs.  Their 
presence    is  transitory  and  their  life-history  is  a   short  one.       As  we 
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shall  see  later  on,  this  is  the  fate  of  thousands  of  these  ova.  They  do 
not  all  perish.  Occasionally  an  ovum  seems  to  escape.  But  it  is  a  fact 
that  where  one  ovum  comes  to  maturity,  a  thousand  are  lost  in  the 
process.  The  same  statements  apply  to  the  rete  ovarii,  though  in  a 
much  more  restricted  sense.  In  all  my  specimens  of  embryos  I  have 
found  about  ten  or  twelve  ova  right  in  the  centre  of  the  rete.  Inasmuch 
as  these  very  soon  succumb  to  the  general  destruction,  and  as  ova  have 
no  motive  power  of  their  own,  and  as  the  character  of  the  tubules 
would  preclude  any  possible  motion  being  imparted  to  the  ovum,  we 
are  forced  to  the  conclusion  that  this  again  is  incontrovertible  evidence 
of  development  of  ova  from  the  lining  both  of  the  medullary  cords  and 
of  the  rete  ovarii.  Is  it  not  also  incontrovertible  evidence  that  these 
structures  are  derived  from  the  germinal  epithelium,  and  have  retained 
some  of  their  powers  which  were  impressed  upon  them  in  their  primitive 
state  ?  To  the  arguments  of  those  who  claim  that  both  the  medullary 
cords  and  the  rete  ovarii  are  derived  from  the  epoophoron,  I  can  onlv 
add  further  the  statement  that  it  seems  quite  inadmissible  that  Nature 
would  allow  so  important  a  function  as  oogenesis  to  be  shared  by  two 
structures  of  totally  different  origin. 

Have  these  fcetal  rests  any  functions  ?  Without  the  slightest  hesi- 
tation one  can  say  that  in  the  human  ovary  they  have  no  normal 
function.  There  cannot  be  the  slightest  doubt  but  that  the  only  normal 
function  they  could  perform  would  be  the  function  of  oogenesis.  But 
we  know  equally  well  that  the  formation  of  ova  is  a  function  of  division 
and  differentiation  which  in  the  human  species  takes  place  exclusivelv 
during  foetal  life  and  the  first  two  years  of  post-natal  life.  Scientific 
opinion  upon  this  point  is  quite  unanimous.  But  there  is  not  the  same 
unanimity  when  it  comes  to  the  question  of  the  other  mammals.  In  the 
lowest  members  of  this  order,  I  think  it  is  generally  admitted  that 
oogenesis  goes  on,  not  only  in  fo?tal  and  early  post-natal  years,  but 
throughout  the  whole  of  the  sexual  life.  I,  myself,  am  convinced  that 
ova  are  developed  in  the  bitch  throughout  her  whole  life,  and  that  in 
the  case  of  the  cow  at  particular  periods.  If  such  is  the  case,  from  what 
do  these  ova  originate  ?  From  a  careful  study  of  the  bitch's  ovary,  the 
different  types  of  tissue  which  I  have  described  above  as  being  found 
in  the  medullary  tubes  are  but  different  stages  in  the  development  of 
ova.  In  the  second  type,  where  the  tissue  presents  much  the  chara 
of  syncytial  cells  with  vacuoles,  it  is  but  the  beginning  of  that  develop- 
ment which  eventuates  in  the  formation  of  ova.  I  am  convinced  that 
this  goes  on  throughout  at  least  the  sexual  life  of  the  bitch,  and  that 
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ovulation  by  its  stimulating  influence,  or  by  the  consequent  mere  increase 
of  vascularity,  awakens  these  oogenetic  factors  temporarily  into  activity. 
I  have  found  ova  in  all  stages  of  formation.  In  the  vast  majority  of  these 
developments  the  ova  are  quite  imperfect  and  are  doomed  to  a  short  life. 
Hundreds  of  them  in  one  section  may  be  seen  as  the  mere  phantoms  of 
ova.  If  the  ovule  has  developed  but  slightly  (it  will  have  developed  a 
vitelline  membrane  early  in  its  career)  and  then  succumbs,  it  will  be 
found  with  its  vitelline  membrane  somewhat  distorted  and  surrounded 
by  a  mass  of  follicular  cells  of  deeply  staining  syncytioid  characters.  If 
development  has  gone  on  further  before  retrogressive  changes  set  in, 
the  syncytioid  cells  lose  that  character  and  take  on  the  characters  of  the 
first  type  as  described  above,  that  is,  the  ovum,  composed  now  usually 
only  of  a  vitelline  membrane  filled  with  degenerative  droplets,  is  sur- 
rounded by  a  layer  of  tall,  delicate,  slender,  filamentous  cells  which 
stain  poorly.  This  is  the  prototype  of  the  zona  radiata  of  the  discus 
proligerus. 

These  facts  taken  singly  or  together  cannot  leave  any  doubt  as  to 
the  origin  from  germinal  epithelium  of  all  the  tubular  and  solid 
epithelial  structures  found  in  the  subcortical  and  central  zones  and  hilus 
of  the  human  ovary.  For  if  such  is  the  case  with  the  higher  verte- 
brates, we  cannot  but  believe  that  the  process  is  the  same  in  the  human 
species.  It  seems  quite  impossible  that  two  tissues  so  widely  different 
as  germinal  epithelium  on  the  one  hand,  and  Wolffian  ducts  on  the 
other,  should  possess  such  high  potentialities  and  specialization  as  are 
required  to  develop  ova  and  their  necessary  adjuncts.  True,  if  we  go 
back  far  enough,  both  germinal  epithelium  and  Wolffian  ducts  were 
derived  from  the  same  cells  of  the  ccelomic  cavity.  But  with  that  type 
of  argument  we  need  go  back  but  a  little  further  still  to  realize  that 
all  tissues  of  the  body  have  common  parents  in  an  ovum  and  a 
spermatozoon. 

The  atrophy  of  structures  so  far  described  refers  only,  to  those 
superfluous  tissues  of  foetal  origin,  but  in  the  dog  and  in  several  other 
animals  there  takes  place  a  second  down-growth  of  germinal  epithelium 
into  the  cortex  of  the  ovary.  This  usually  takes  place  in  adult  life. 
The  invasions  are  quite  glandular  in  appearance,  never  contain  ova, 
and  are  fruitful  sources  of  new  growth  with  lower  animals.  Whether 
such  a  second  invasion  takes  place  in  the  human  subject  has  never 
been  determined. 

In  reference  to  this  second  invasion  of  the  cortical  zone  by  the 
germinal   epithelium  in  post-natal  or  adult   life  in  some  animals,  von 
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Winiwarter  states :  "  An  important  fact  remains,  we  never  find  in  this 
glandular  invasion  nuclear  elements  so  characteristically  found  in 
germinal  cells  on  their  way  to  become  ova.  So  far  as  my  experience 
goes  this  late  invasion  does  not  produce  ova." 

I  am  convinced  that  these  late  characteristic  invaginations  of  the 
germinal  epithelium,  at  an  age  when  the  animal  has  reached,  or  almost 
reached,  full  development,  offer  a  ready  explanation  for  that  strong 
tendency  in  the  human  ovary  for  the  germinal  epithelium,  when 
invaginated  by  any  of  the  causes  which  will  be  mentioned  later,  to 
burrow  and  invade  deeply,  and  give  rise  to  a  typical  growth.  Waldeyer 
vaguely  gave  expression  to  the  same  opinion  when  he  stated  that  this 
new  formation  of  tubules  from  the  germinal  layer  in  some  of  the 
lower  animals  was  but  an  expression  of  an  inherited  tendency  in 
these  cells. 

The  Interstitial  Cells  of  the  Ovary. 

In  order  to  avoid  confusion,  it  may  be  well  to  state  that  according  to 
recently  accepted  views  there  are  two  distinct  types  of  cells  in  the 
stroma  of  the  ovary.  It  will  not  do  to  speak  of  them  in  common  as 
interstitial  cells,  or  as  stroma  cells,  or  as  connective-tissue  cells,  because 
they  have  distinct  separate  origins  which  bind  the  one  type  to  the 
epithelial  group,  and  the  other  to  the  connective  or  fibrous-tissue  group. 
The  former  is  of  mesothelial,  the  latter  of  mesoblastic  origin.  How- 
ever, faute  de  mieux,  the  term  "  interstitial  cells  "  has  passed  into 
common  usage,  and  as  a  means  of  distinction  the  mesoblastic  tissue 
is  known  as  the  connective  tissue  or  supporting  tissue,  or  stroma. 

Since  Limon's  and  von  Winiwarter's  articles,  an  almost  infinite 
number  of  works  have  appeared,  culminating  in  Miss  Lane-Claypon's 
and  Miss  Mcllroy's  epoch-making  article.  With  a  lucidity  that  deserves 
the  highest  praise  they  have  shown  that  there  are  two  distinct  cells 
in  the  ovary,  the  interstitial  cell  allied  to  and  originating"  from  the 
germinal  epithelium  and  the  connective  tissue  cell  proper  derived  from 
the  connective  tissue  of  the  Wolffian  body.  The  former,  therefore, 
possesses  much  of  the  potentiality  of  the  oogenetic  tissue,  the  lattei 
but  a  supporting  structure.  My  work  upon  the  human  ovary  tends 
in  every  respect  to  confirm  their  work  upon  the  mammalian 
My  specimens  fortunately  contain  three  of  exceptional  importance  in 
this  connexion.  Two  of  them  are  from  the  human  ovary,  one  oi  a 
fcetus  of  about  seven  and  a  half  or  eight  months,  the  other  of  a  child 
which  died  suddenly  immediately  after  birth  owing   to  a  diaphragmatic 
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hernia.  In  each  of  these  specimens,  whether  due  to  some  peculiarity 
in  the  stain,  or  whether  due  to  the  phase  of  development  of  these 
structures,  each  interstitial  cell  is  so  clearly  denned  and  so  beautifully 
stained  that  it  offers  the  greatest  contrast  to  the  slender  fibrillar  inter- 
vening connective  tissue.  Their  origin  from  the  germinal  epithelium 
stands  out  most  clearly,  and  their  differentiation  from  the  follicular 
cells  is  as  yet  not  complete.  The  limit  of  invasion  of  these  cells  in  the 
ovarian  tissue  is  clean  cut,  and  here  again  offers  the  most  marked 
contrast  to  the  faintly  pink-stained  connective  tissue.  The  third 
specimen  is  from  a  rabbit,  which  had  its  back  broken  twenty-four  hours 
before  parturition  by  being  clumsily  lifted  by  the  neck  by  one  of  the 
orderlies.  Immediately  paralysis  of  the  hind  legs  and  rear  portion  of 
the  body  set  in.  Parturition  set  in  next  morning,  and  the  rabbit  died 
in  the  second  stage  of  labour  without  being  able  to  expel  the  foetus. 
The  ovaries  in  this  case  were  cut.  They  are  from  pole  to  pole  just  one 
mass  of  lutein  cells.  The  outline  of  the  true  corpora  lutea  is  well 
marked  by  a  delicate  band  of  fibrous  tissue.  Between  them  and  all 
about  them  right  down  to  the  depths  of  the  hilus,  similar  cells  fill  the 
whole  field.  Every  interstitial  cell  in  the  ovary  seems  to  have  been 
converted  into  a  large  oval  or  polygonal  cell  resembling,  in  every 
particular  but  one,  the  true  lutein  cells  of  the  corpora  lutea.  That  one 
and  only  distinction  consists  in  a  slightly  smaller  size  of  the  extra- 
corpus  cells.  Most  minute  examination  with  the  highest  powers  of 
magnification  reveals  no  other  differences.  The  fine  strands  of  fibrous 
tissue  that  interlace  with  these  cells  are  readily  seen.  With  Sudan  III 
the  whole  ovary  seems  a  mass  of  fat. 

There  can  be  no  doubt  that  the  ovary  contains  two  types  of  cells, 
the  interstitial  and  the  connective  tissue ;  the  former,  derivatives  of 
the  germinal  epithelium  and  capable  of  transformation  of  form  and 
endowed  with  secretory  function  ;  the  latter  merely  supporting  structure 
in  the  strictest  sense  of  the  term. 
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PART  II. 
The  Origin  of  Epithelial  New  Growths  of  the  Ovary. 

The  work  of  Part  I  has  led  to  a  generalization  the  bearing  of  which 
is  far-reaching,  namely,  that  all  epithelial  structures  within  the  ovary 
are  derived  from  a  common  source — the  germinal  epithelium. 

Division  and  differentiation  have  led  to  wide  differences  in  form 
and  function.  But  we  have  seen  that  the  characters — the  primitive 
characters — of  this  epithelium  may  make  themselves  manifest  when 
the  proper  stimulus  comes,  and  we  have  seen  how  imperfectly  that 
assumed  function  may  be  performed.  This  assumption  of  power  is 
capable  only  by  virtue  of  the  inherited  susceptibilities  of  these  cells 
which  are  among  the  oldest  in  the  animal  kingdom.  With  this 
knowledge  afforded  by  comparative  and  human  embryology,  the 
subsequent  discussions  will  be  greatly  facilitated. 

It  would  seem  at  first  sight  as  if  we  stood  to-day  just  where  we 
did  twelve  years  ago,  as  regards  the  histogenesis  of  simple  and 
malignant  tumours  of  the  ovary.  The  various  classifications  which 
have  been  given  have  not  as  a  rule  been  histogenetic,  but  rather, 
topical,  clinical  or  histological.  Under  such  systems,  the  varieties 
become  as  a  rule  (except  perhaps  the  first)  so  numerous  that  the 
subdivision  becomes  cumbersome.  Clinical  divisions  and  pathological 
subdivisions  of  any  general  system  have  become  almost  a  necessitv, 
but  the  wholesale  multiplication  of  varieties  has  much  in  it  that 
deserves  condemnation.  I  have  tried  to  give  a  histogenetic  subdivision 
which  sacrifices  nothing  to  brevity. 

(A)  Tumours  arising  from  the  germinal  epithelium  (ovulary  ;  non- 
ovulary). 

(B)  Tumours  arising  from  the  stroma  (ovulary  ;  non-ovularv 

(C)  Tumours  due  to  cell  inclusions. 

"  It  would  be  very  fine,"  writes  Pfannenstiel,  "  if  when  studying 
each  tumour  separately,  we  could  place  it  in  its  proper  histogenetic 
category."  I  quite  agree  with  Stratz,  that  B  subdivision  of  tumours 
into  cystic  and  solid,  is  not  only  unscientific  but  also  impracticable,  for 
neither  clinically  nor  anatomically  do  tumours  allow  themselves  to  be 
placed  in  either  one  of  these  class* 

What  are  the  structures  in  the  ovary  from  which  epithelial  tumours 
may  arise?     They  are  germinal  epithelium,  follicular  epithelium. 
medullary  cords,  rete  ovarii,   corpora    lutea,    corpora    atretics   and  the 
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interstitial  cells.  If  we  include  also  inclusion  tumours,  we  have  covered 
the  whole  of  the  tissues  from  which  they  can  take  origin.  But  if  we 
ask :  can  tumours  arise  from  each  of  these  ?  then  the  matter  becomes 
one  in  which  you  form  your  own  conclusions,  either  from  mere 
preponderance  of  opinion  or  from  your  own  observations.  However, 
it  seems  advisable  to  deal  with  the  subject  from  the  view-point  of  these 
fixed  and  known  tissues,  rather  than  to  take  up  each  class  of  tumour 
and    try  to  work   back    to    its    origin. 

Tumours  arising  from  the  Graafian  Follicles. 

Wendeler  has  very  aptly  remarked  that  it  was  in  the  nature  of 
things  from  the  beginning,  owing  to  the  cystic  formation  of  most  of 
the  tumours,  to  suppose  that  they  were  derived  from  follicles. 

Can  the  epithelial  lining  of  the  Graafian  follicle  give  rise  to  tumours  ? 
In  the  first  place,  a  distinction  must  be  drawn  between  the  membrana 
granulosa  of  a  developing  Graafian  follicle  and  the  single  layer  of 
partially  developed  epithelium  which  surrounds  a  primordial  ovum  in 
the  quiescent  state. 

If  we  exclude  the  condition  which  is  commonly  known  as  "  hydrops 
folliculi,"  I  can  say  with  every  emphasis,  that  I  do  not  believe  that 
tumours  can  arise  from  the  Graafian  follicle  in  process  of  development 
or  of  degeneration.  For  years  the  pathological  material  from  several 
hospitals,  both  abroad  and  at  home,  has  been  examined  with  this  end  in 
view,  and  the  result  of  my  observations  cannot  be  expressed  in  other 
terms.  The  varieties  of  degeneration  of  the  membrana  granulosa  before 
or  after  the  death  of  the  ovum  are  few.  The  process  is  singularly 
simple,  and  it  has  never  fallen  to  my  lot  to  see  these  cells  take  on 
characters  such  as  would  justify  one  in  assuming  that  they  form  the 
lining  of  a  true  cyst. 

Are  we  to  classify  as  tumours  the  condition  known  as  "  hydrops 
folliculi  "  ?  It  seems  to  me  that  it  is  a  misapplication  of  a  term.  Is 
it  even  a  pathological  state  ?  It  has  happened  so  often  that  the 
small  cystic  ovary,  or  fibro-cystic  ovary  so  called,  has  yielded  under 
the  microscope  a  prolificity  of  Graafian  follicles  that  is  striking.  So 
often  is  this  the  case  that  one  grows  sceptical  of  these  terms.  A 
careful  examination  of  true  cases  of  hydrops  folliculi  shows  that 
neither  the  ovum  nor  the  membrana  granulosa  have  suffered  any 
appreciable  change,  and  I  am  firmly  convinced  that  the  great 
majority  of  these  ova  mature  or  are  cast  off  by  premature  rupture  of 
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the  follicle.  In  none  of  these  follicles  does  one  find  fatty  degeneration 
or  secretion  in  the  tunica  interna — a  condition  which  forecasts  death  of 
the  ovum. 

Pfannenstiel  says  they  are  usually  single  and  one-chambered — i.e., 
they  do  not  build  daughter  cysts.  Why  would  they  be  single  if  such 
cysts  were  of  Graafian  follicle  origin  ?  One  would  imagine  them 
multiple  by  the  very  fact  of  their  origin.  Olshausen  says  when  they 
are  multiple,  which  is  seldom,  the  number  is  usually  small.  Most 
text-books  state  that  the  cysts  lie  side  by  side  and  do  not  communicate, 
and  that  the  one  does  not  develop  out  of  the  other.  These  arguments 
seem  to  have  been  passed  on  from  text-book  to  text-book.  These  two 
statements,  so  simple  in  appearance,  would  be  among  the  very  hardest 
possible  to  prove. 

Another  arbitrary  division  is  found  very  frequently — namely,  that 
these  cysts  are  always  of  limited  size  ;  for  some  the  fist,  for  others  the 
foetal  head  is  the  limit.  If  they  exceed  this  size  they  pass  into  another 
category.  This  seems  the  most  arbitrary  of  arbitrary  divisions.  Now,  it 
is  a  singular  thing  that  in  the  many  ovaries  that  have  been  examined  in 
the  past  four  years  from  all  the  species  of  animals  mentioned  in  the 
foregoing  pages,  never  has  there  been  a  tumour  found  arising  from  the 
Graafian  follicles.  Hydrops  follicali  has  been  found  frequently,  but 
the  membrana  granulosa  was  intact.  When  this  had  been  discharged 
and  had  mixed  with  the  liquor  folliculi,  the  cavity  became  a  space 
lined  by  flattened  cells  of  the  tunica  interna.  The  small  cystic  ovary 
of  the  dog  and  cat,  and  many  other  animals,  has  quite  another  origin, 
as  will  be  described  later. 

No  one  will  deny  the  clinical  entity  known  as  "  hydrops  folliculi," 
but  its  interpretation  admits  of  more  than  one  opinion.  Xagel  believes 
that  these  cysts  are  nothing  more  nor  less  than  unusually  large  healthy 
Graafian  follicles,  and  I  fully  concur.  We  would  hardly  classify 
hydramnios  as  a  new  growth,  nor  does  the  foetus  succumb  even  when 
the  quantity  of  fluid  is  exceptionally  great.  Why,  then,  should  tin 
ovum  be  doomed  under  somewhat  similar  circumstances.  The  fact 
remains  that  hydrops  folliculi,  when  it  exists,  is  nearly  always  multiple, 
oftentimes  classified  clinically  as  the  Bmall  cystic  ovary,  yet,  according 
to  text-books,  the  tumour  to  which  hydrops  folliculi  is  Bupposed  to  . 
origin  is  in  the  vast  majority  of  cases  single,  net  multiple. 

To  my  mind  there  is  not  one  ease  in  the  literature  of  a  Graafian 
follicle  that  is  supposed  to  show  developing  papilloma,  that  will  stand 
the  test  of  a  scientific  criticism.      Xagel  holds,  and  I  think  with  pel 
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justice,   that  the    transformation  of    the  inenibrana  granulosa  into   a 
cyst-epithelium  owing  to  the  death  of  the  egg,  is  an  impossibility. 

In  many  of  the  animals  in  which  large  and  small  cysts  abound 
there  are  many  that  can  with  the  greatest  ease  be  traced  to  their  origin, 
and  the  same  applies  to  my  specimens  of  human  ovaries.  Yet  in  not 
one  of  these  is  there  any  evidence  that  cysts,  as  new  growths,  have 
arisen  from  Graafian  follicles.  It  may  be  objected  that  the  fact  that 
they  have  not  been  found  in  these  series  is  not  positive  proof  that  they 
do  not  occur.  The  whole  question  seems  to  resolve  itself  into  this  : 
Are  we  to  consider  "  hydrops  folliculi  "  as  a  type  of  new  growth  or  as 
the  product  of  local  change  ?  The  question  is  very  difficult.  That 
hydrops  folliculi  as  a  clinical  entity  does  exist  no  one  will  deny,  but 
that  it  can  reach  anything  like  large  dimensions,  I  think  few  will  be 
prepared  to  admit.  Through  the  work  of  Kroemer  we  know  that  the 
association  of  cysts  of  the  ovary  with  chorio-epithelioma  of  the  uterus 
is  quite  a  common  one.  We  also  know  that  in  the  ovaries  of  a  pregnant 
woman,  especially  if  she  is  somewhat  advanced  in  her  pregnancy,  we 
find,  not  only  a  large  corpus  luteum  of  pregnancy  but  the  other 
Graafian  follicles  which  contain  ova  in  process  of  maturation  developing 
a  thick  layer  of  lutein  cells  in  their  theca  interna.  It  is  as  though  the 
foetal  metabolism  demanded  greater  lutein  secretion  and  that  the  theca 
of  these  incompletely  developed  follicles  was  called  on  prematurely  to 
do  a  share  of  the  work.  This  is  the  usual  course  of  events  as  it  has 
been  worked  out  by  Seitz  and  by  myself.  Such  follicles  as  Limon  has 
pointed  out  the  theca  interna  of  which  has  undergone,  or  is  undergoing, 
this  lutein  change,  have  their  contained  ova  doomed  to  destruction. 

Chorio-epithelioma  acting  in  a  sense  like  a  pregnancy  and  being 
derived  from  a  pregnancy,  causes  all  the  changes  in  the  ovary  that 
are  usually  found  in  a  normal  pregnancy  only  to  a  much  greater  degree. 
The  ovary  becomes  distinctly  cystic  and  often  of  considerable  volume. 
If  we  examine  these  cysts,  we  find  that  they  are  mostly,  if  not  all, 
developed  from  the  corpus  luteum  of  pregnancy  and  from  the  Graafian 
follicles  which  were  maturing  when  the  abnormal  impulse  overtook 
them.  The  truth  of  the  statement  lies  in  the  fact  that  if  these  cysts 
are  examined  in  the  early  stage  they  are  surrounded  by  layers  of  lutein 
cells  just  as  are  those  Graafian  follicles  in  partial' maturation  during 
pregnancy.  An  impulse  to  cyst-formation  seems  to  sweep  over  the 
ovaries  in  cases  of  chorio-epithelioma.  These  are  true  Graafian-follicle 
cysts  and  not  infrequently  reach  considerable  size.  Yet — and  this  is 
the   interesting  fact — the   large   cysts   are   all    devoid   of  an    epithelial 
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lining,  being  covered  either  with  blood,  or  serum,  or  fibrin,  or  a  layer  of 
lutein  cells,  and  only  in  the  smallest  can  remains  of  the  membrana 
granulosa  be  found. 

It  is  very  apparent  from  such  cases  that  a  transformation  of  the 
lining  epithelium  of  a  Graafian  follicle  into  the  usual  lining  of  a  new 
growth  is  an  impossibility :  that  after  the  death  of  the  ovum  the 
membrana  granulosa— a  membrana  of  highly  specialized  function — 
has  no  longer  a  raison  d'etre  and  slowly  liquefies.  If  such  were 
not  the  case,  why  would  not  the  larger  cysts  in  chorio-epitheliomatous 
cases  still  be  lined  by  a  membrana  granulosa  transformed  into  a  one- 
or  two-layered  epithelium? 

The  Follicular  Cells  of  the  Primordial  Cell-nests. 

Do  epithelial  tumours  arise  from  these  cells?  Theoretically  these 
cells  are  so  closely  allied  to  the  germinal  epithelium,  they  have  under- 
gone so  little  differentiation,  that  there  is  no  apparent  reason  why, 
theoretically,  they  should  not  give  rise  to  new  growths  ;  yet, 
practically,  such  has  never  been  satisfactorily  demonstrated.  Many 
authors  have  published  reports  of  cases  in  which  tumours  have  been 
described  as  having  arisen  from  this  structure.  The  question  is  a  most 
difficult  one  to  decide,  and  after  all  it  is  a  matter  of  small  importance 
as  it  will  be  shown  later  that  epithelial  tumours  arise  either  from  this 
primordial  follicular  epithelium  or  from  invaginations  of  the  germinal 
epithelium. 

Tumours  arising  out  of  the  follicle-cells  of  primordial  follicles  have 
been  described  by  Gottschalk,  Steffeck,  Bulius,  Pozzi  and  Beaussenat, 
Pfannenstiel,  v.  Velits,  v.  Kahlden,  Hofmeier,  Franque  and  Limnell, 
none  of  which  descriptions,  however,  seem  conclusive,  except,  perhaps, 
that  of  Gottschalk.  Most  of  the  others,  as  Waldeyer  and  Heinrich- 
state,  offer  other  explanations  that  are  much  more  readily  acceptable. 

As  stated  above,  even  in  the  bitch,  in  which  there  is  normally  an 
invasion  of  the   superficial  layer  of  the  ovary  by  small   ducts,  which 
practically   never   contain  normal  ova,   it   is  impossible   to    say  under 
such  circumstances  whether  a  tumour,  arising  m    this  neighbourhood, 
originated  in  one  of  these  small  downgrowths  or  in  a  real   primordial 
follicle,  and   so    it    is    in    the    human    ovum.       Small    cysts    Bituated 
in   the  immediate   neighbourhood   of   the    Borface-epithelium    ma?    s 
mimic    the    epithelium    of    the    primordial    follicle,    that    it    would 
quite  impossible  to  state,  even  at  this  early  stage,  with   any  degree  of 
assurance  that  it  arose  from  the  one  or  the  other  of  these  two  source  8. 
my — 01;  2 
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The  Origin  of  Epithelial  Tumours  from   the  Germinal  Epithelium. 

Nothing  in  the  human  body  can  equal  the  metaplastic  power  of  the 
germinal  epithelium.  When  we  stop  to  realize  that  all  epithelial 
tumours  of  the  ovary  (except  those  few  which  are  classified  as  inclusion 
tumours)  are  derived  from  this  epithelium  either  directly  or  indirectly 
through  the  medium  of  structures  to  which  it  primarily  gave  rise,  we 
are  struck  with  the  latent  power  of  these  cells  when  they  are  awakened 
into  activity.  When  we  realize  that  such  widely  different  cells  as  the 
apparently  simple  interstitial  cells  of  the  ovary  at  one  end  of  the  list, 
leads,  through  many  mutations,  through  the  follicular  epithelium, 
membrana  granulosa,  ciliated  epithelium  mucous  cells  to  the  most 
highly  specialized  cell — the  ovum — we  do  cease  to  wonder  at  the 
multiplicity  of  varieties  found  among  the  ovarian  new-growths. 

We  have  seen  in  the  first  half  of  this  monograph,  how  by  a  study 
of  comparative  anatomy  the  whole  problem  of  development  and  atrophy 
in  the  human  ovary  has  taken  on  a  new  aspect.  In  that  part  of  the 
work,  I  stated  that  the  amount  of  atrophy  of  epithelial  structures  in  the 
late  months  of  foetal  life  and  early  post-natal  life  varied  greatly  not 
only  between  different  species  but  between  different  members  of  the 
same  species.  As  examples,  I  quoted  that  the  difference  between  the 
bitch's  and  the  sheep's  ovaries  in  the  matter  of  the  amount  of  appa- 
rently functionless  structures  retained  was  very  great,  but  that  there 
were  also  great  differences  between  any  two  bitches'  or  any  two  of  any 
other  species.  So  it  is  with  the  human  ovary.  In  some,  even  in  serial 
sections,  I  have  found  not  a  trace  of  any  foetal  rests  except  a  small 
rete  ovarii.  In  others,  on  the  other  hand,  it  is  impossible  to  examine 
any  one  preparation  without  finding  not  only  traces  but  long  stretches 
of  foetal  remnants.  This  applies  equally  to  ovaries  of  all  ages.  What 
the  percentage  of  cases  would  be  in  which  such  structures  are  found 
cannot  be  stated  except  by  making  serial  sections  of  a  very  large  number 
of  ovaries  at  the  early  adult  life.  This  I  have  not  done,  but  judging  from 
the  frequency  with  which  these  structures  are  found  in  the  ovary  before 
puberty,  that  is  before  the  ovary  is  scarred  by  the  rupture  of  large 
Graafian  follicles,  the  percentage  of  cases  in  which  foetal  rests  occur 
must  be  inordinately  high — very  much  above  the  figures  given  by 
Schickele. 

These  remnants  usually  lie  deep  down  in  the  medulla  of  the  ovary, 
often  in  the  neighbourhood  of  the  rete  ovarii.  At  times  they  are  in 
the  form  of  tubules  with  well-preserved  epithelium,  at  other  times  the 
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epithelium  has  remained  arrested  in  a  state  of  partial  atrophy.  Not 
infrequently  there  is  a  cavity,  more  frequently  they  are  solid.  Often 
the  remains  run  off  from  the  rete,  merely  resembling  dark  lymph-spaces. 
Towards  the  surface  of  the  ovary  one  recognizes  these  for;tal  remnants 
in  the  deep  crevices  or  lobulations  of  the  surface  of  the  organ,  or  by  the 
presence  of  solid  columns  of  cells,  or  real  ducts  which  communicate  with 
the  surface.  If  these  latter  occur  before  fcetal  life,  yes,  even  before  full 
adolescence,  they  are  undoubtedly  of  foetal  origin,  for  none  of  the  causes 
which  could  give  rise  to  such  sinkings  have  as  yet  begun  to  operate. 

There  are  other  foetal  remnants  that  require  description.  One 
frequently  finds  in  human  ovaries  of  all  ages,  certain  sectors  of  the 
ovary  which  stand  out  in  marked  contrast  to  the  remaining  portion  of 
the  ovary.  Some  of  these  cases  will  be  described.  The  segment  so 
characteristically  changed  presents  all  the  appearances  of  having  been 
arrested  in  its  development,  whereby  the  foetal  structure  which  should 
have  been  absorbed  has  crystallized  and  the  further  development  of 
the  segment  has  not  taken  place.  It  is,  therefore,  a  segment  which 
has  remained  fixed  in  a  stage  of  imperfect  development.  A  close  survey 
of  these  cases  nearly  always  leads  to  the  discovery  of  a  vascular  defect 
as  an  underlying  cause.  They  present  an  appearance  not  unlike  what 
might  be  the  late  stage  of  an  infarct.  The  incidence  of  these  cases  in 
those  that  have  come  under  my  observation  shows  conclusively  that 
this  is  a  common  defect.     Let  me  describe  some  notable  cases : — 

Case  1. — A  foetus  which  died  at  full  term.  The  right  ovary  normal.  The 
left  ovary  is  normal  except  for  a  segment  about  the  middle  with  apex  to  the 
medulla.  The  surface  of  the  ovary  at  this  spot  circular  and  about  1  cm.  in 
diameter,  is  whiter  and  of  firmer  consistence.  On  macroscopic  section  no 
change  visible  except  pin-head  cavities.  Microscopically,  a  wedge-shaped 
portion  of  the  ovary,  well  defined,  is  devoid  of  normal  ova  or  its  adjuncts. 
Instead,  the  segment  is  full  of  glandular  or  epithelial  elements,  some  of  these 
are  typically  glandular,  others  are  solid  columns  which  at  times  degenerate 
into  mere  lymph-like  spaces.  The  picture  is  undoubtedly  one  of  arrested 
atrophy.     Other  portions  of  the  ovary  are  quite  normal. 

Case  II. — A  child,  aged   1.     Eight  ovary   normal.      Lefi   ovary  contains  a 
segment  in  the  inner  pole  very  similar  to  that   described  above.     The  rosl 
the  ovary  normal. 

Case  III. — Girl,  aged  LI.  Left  ovary  normal.  Bight  ovary  contains  at 
inner  pole  a  wedge  of  tissue  in  arrested  development.  This  wedge  is  tilled 
with  epithelial  elements  and  glands.  These  are  frequently  broken  into  short 
segments.  The  limits  of  this  wedge  are  abrupt  as  if  due  to  an  infarct.  In 
many  sections  the  glands  contain  goblet  cells  and  ciliated  epithelium  (?). 
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Case  IF.— In  this  case  of  a  young  child,  aged  2,  an  irregular  segment  of 
the  right  ovary  seems  to  have  suffered  a  blight.  All  about  this  area  the  normal 
structures  are  found,  whereas  in  this  area  which,  from  its  outline,  gives  one  the 
impression  that  it  is  due  to  some  vascular  disturbance,  arrest  of  development 
has  taken  place.  The  arborescent  foetal  structures  are  lined  with  cells  that  stain 
a  deep  blue  in  marked  contrast  to  the  pink  and  blue  of  the  normal  tissues. 

I  think  that  such  a  condition  whatever  its  cause  offers  an  explanation 
for  those  rare  cases  in  which  the  ovary  remains  in  its  fcetal  state,  dis- 
seminated with  canals  lined  by  germinal  epithelium,  a  total  absence  of 
ova,  a  generalized  firm  fibrous  consistence  and  a  proneness  to  develop 
multiple  cysts.  Frommel  (?)  has  published  such  a  case,  and  one  came 
under  my  observation  some  years  ago,  when  working  in  the  laboratories 
of  the  Pathological  Institute  of  Freiburg,  in  Professor  Aschoff  's  service. 
Quite  recently,  a  second  case,  somewhat  similar,  came  into  my  posses- 
sion. This  ovary,  differing  somewhat  from  any  heretofore  described, 
throws  so  much  light  upon  the  origin  of  tumours  that  it  will  repay  a 
thorough  study.  It  was  removed  from  a  young  woman  aged  23, 
married  three  and  a  half  years,  no"  children.  Menstruation  late  in 
onset  had  always  been  scanty.  Uterine  dysmenorrhcea  was  not  a 
marked  feature.  The  external  genitals  were  healthy.  Owing  to  severe 
left-sided  pain  of  a  burning  character,  which  gave  all  the  indications  of 
being  due  to  sigmoidal  trouble,  but  which  resisted  all  forms  of  palliative 
treatment,  an  exploratory  laparotomy  was  done.  The  sigmoid  presented 
nothing  pathological  on  its  peritoneal  surface.  The  left  ovary  was 
slightly,  very  slightly,  enlarged,  but  was  hard,  and  almost  cartilaginous 
in  consistence.  A  few  small  cysts  were  visible  upon  the  surface.  It 
was  deemed  advisable  to  remove  this  as  being  possibly  a  contributing 
cause.  Microscopically,  in  none  of  the  sections  is  there  an  ovum, 
either  in  the  quiescent  or  maturing  state.  The  surface-epithelium  is 
unusually  tall  and  columnar.  In  one  of  the  creases  of  the  surface 
doubtful  cilia  are  visible.  The  fibrous  stroma  is  unusually  dense  and 
hyaline.  The  whole  ovary  is  disseminated  with  small  cysts  which  by 
their  general  arrangement  run  in  lines  from  the  surface  towards  the 
centre  of  the  ovary.  Many  of  these  communicated  writh  the  surface- 
epithelium  by  a  solid  strand  of  cells.  In  others  this  was  lacking,  but 
by  the  course  of  the  fibrous  tissue,  one  could  easily  see  that  previously 
such  a  connexion  had  existed.  The  cysts  are  particularly  interesting 
owing  to  the  variety  of  their  epithelial  linings,  and  owing  to  the 
differences  in  the  amount  of  vascularity  of  the  surrounding  fibrous 
tissue.    There  are  small  and  large  cysts  (microscopically)  ;  cysts  without 
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any  apparent  epithelial  lining,  others  with  a  flat  lymph-space  like 
covering ;  still  others  with  cuboidal  cells.  In  this  cyst  we  see  tall 
cylindrical  cells,  in  that  one  goblet  cells,  and  still  further  on  undoubted 
ciliated  epithelium.  In  one  of  the  larger  cysts  the  wall  has  become 
very  vascular  and  papillary  ingrowths  are  quite  frequent.  That  this  is 
an  ovary  arrested  in  its  embryonic  development,  I  think,  cannot  be 
doubted.  It  presents  all  the  features  of  such  a  condition.  How  such 
a  condition  can  arise  is  indeed  quite  another  problem.  And  vet  I 
possess  among  my  specimens  two  which  I  prize  most  highly.  These 
were  obtained  during  my  work  at  the  Friedrichsheim-Krankenhaus  in 
Berlin.  The  first  was  that  of  a  child,  aged  5,  which  had  died  of  chronic 
nephritis,  secondary  to  scarlet  fever.  The  one  ovary  was  quite  normal 
in  every  respect.  The  second  was  much  smaller.  The  characters  of 
the  latter,  the  evident  atrophy  of  the  parenchyma,  the  shrinkage  of  the 
tissues  led  me  to  examine  the  vessels  in  the  hilus.  These  were  unusuallv 
small,  and  cross  sections  of  the  main  trunks  of  the  vessels  farther  out 
in  the  broad  ligament  and  of  the  ovarian  and  uterine  vessels  of  that  side 
showed  almost  complete  closure  due  either  to  a  developmental  defect  or 
to  an  early  obliterative  endarteritis. 

The  second  case  was  that  of  a  girl,  aged  18,  who  died  of  brain 
tumour  of  syphilitic  origin.  One  ovary  was  perfectly  healthy,  ovulation 
had  gone  on,  and  there  were  slight  remains  of  lutein  cells  and  of 
corpora  throughout  the  ovary.  Microscopically  this  was  a  perfectly 
normal  ovary.  The  other  ovary  was  much  smaller.  The  contrast 
under  the  microscope  could  not  be  more  marked.  This  ovary  was  like 
that  of  a  woman  aged  50.  The  fibrous  tissue  is  seemingly  more  adult 
in  type.  There  are  a  few  ova  which  have  begun  to  mature.  The 
majority  of  these  never  reach  an  advanced  state  of  development.  The 
ovary  therefore  contains  retention  cavities,  the  results  of  these  atrophic 
Graafian  follicles.  But  the  most  striking  feature  is  the  presence  of 
many  corpora  candicantia,  which  are  similar  to  those  found  in  the  aged 
who  have  not  sufficient  vitality  totally  to  destroy  ami  totally  absorb. 
The  arteries  in  this  case  also  were  the  seats  of  a  slow  chronic  obliterating 
syphilitic  endarteritis. 

I  have  quoted  this  Last  case  a-  showing  tin-  effect  of  faulty  vascular- 
ization in  the  adult,  and  as  throwing  some  light  perhaps  upon  the 
previously  described  cases,  which  occurred  during  the  developmental  or 
embryonic  state,  when  any  change  in  the  blood  supply  would  lead 
to  faulty  destruction   and   absorption   of   redundant    I  —  Of  COQ 

the  only  effect  such  change  could  have  on  the  adult  ovary  would  In    I 
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retard  destruction  and  absorption  of  functional  vessel-scleroses  and 
absorption  of  the  products  of  corpora  lutea  and  corpora  atretica,  thereby 
causing  such  an  ovary  to  resemble  that  of  an  aged  woman. 

Pfannenstiel  has  described  cases  in  which  the  surface  epithelium 
bore  patches  of  ciliated  epithelium.  Some  of  these  ovaries  were  quite 
normal.  Others  were  the  seat  of  tumour  growths.  Desinety  also  found 
islands  of  ciliated  epithelium  upon  the  surface  of  otherwise  normal 
ovaries.  Waldeyer  found  it  in  six  different  cases,  in  five  of  which  there 
was  cystic  formation,  and  the  sixth  was  the  seat  of  chronic  inflammation. 
Marchand,  to  explain  its  presence  upon  the  surface  of  the  ovary,  stated 
that  it  arose  from  the  fimbria  ovarica,  and  became  detached  from  it. 
Williams,  Walthard,  and  Kuszman,  as  previously  stated,  claimed  also 
that  these  were  isolated  portions  of  the  Mullerian  duct.  In  one  of  my 
specimens,  there  are  islands  of  ciliated  epithelium  in  a  depression  on  the 
surface  of  the  ovary. 

To-day  it  is  fully  recognized  that  there  is  a  close  relationship 
between  the  germinal  epithelium  and  ciliated  epithelium,  and  that  the 
transition  from  the  one  type  to  the  other  is  frequent  and  easy,  and 
seems  but  the  expression  of  a  character  which  germinal  epithelium 
once  permanently  possessed.  Pick  has  drawn  attention  to  the  general 
tendency  of  the  whole  of  the  pelvic  peritoneal  surface  to  develop  cilia. 

In  addition  to  the  foregoing  cases,  which  so  far  as  it  is  possible 
to  ascertain,  date  back  their  origin  to  foetal  life,  there  are  other 
characteristic  invasions  of  the  ovarian  stroma  by  the  germinal  epithe- 
lium, which  leave  no  doubt  that  they  are  acquired  conditions,  due 
to  age  changes  and  to  inflammatory  changes.  Inflammation  of  the 
pelvic  peritoneum  giving  rise  to  chronic  perioophoritis,  is  a  fruitful 
source  of  cyst  formation.  Clinical  experience  teaches,  I  think,  that 
new  growths  are  not  commonly  associated  with,  nor  secondary  to, 
inflammatory  changes.  These  inflammatory  cysts  usually  subside  with 
the  subsidence  of  the  inflammation.  One  can  readily  conceive  that 
inflammation  about  an  ovary  containing  many  foetal  remnants  may  act 
as  the  stimulus  that  starts  these  into  activity.  In  such  cases  the 
inflammation  would  therefore  be  merely  an  accidental  association. 

Tumours  arising  from  Ovules  :    TJic  Dermoids  and  Teratomata. 

This  constitutes  perhaps  the  most  interesting  chapter  of  all  those 
dealing  with  the  subject  of  tumour-formations  in  the  ovary,  and  of  late 
so  much  has  been  added  to  our  knowledge  concerning  their  origin,  that 
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to-day  there  is  but  little  doubt  that  the  ovules  by  a  system  of  partheno- 
genesis are  responsible  for  the  presence  of  dermoids  and  teratomata. 
The  evolution  of  this  idea  is  interesting  and  facts  that  really  bear  upon 
the  subject  are  indeed  of  but  very  recent  date.  Previous  to  this  the 
whole  subject  lay  in  the  domain  of  theory,  and  there  are  no  subjects 
more  productive  of  controversy  than  just  such. 

The  earliest  theory  held  that  teratomata  and  dermoids  were  of 
the  nature  of  mixed  tumours,  arising  from  foetal  rests  of  already 
differentiated  cells  in  the  ovary.  It  also  held  that  these  were  not 
normally  developed  in  the  ovary,  but  were  due  to  a  misplacement  from 
other  organs.  Of  late,  this  theory  was  again  brought  to  light  by 
Bandler,  who  contended  that  not  only  was  this  theory  well  founded, 
but  that  the  pronephros  and  the  Wolffian  body  were  responsible  for 
these  inclusions.  In  the  light  of  our  present  knowledge,  we  know  that 
not  only  the  theory  is  wrong,  but  also  that  there  was  a  misinterpretation 
of  the  facts  from  which  the  theory  was  developed. 

Later  Wilms  pointed  out,  after  a  careful  examination  of  dermoids 
and  teratomata,  that  the  former  were  not  the  simple  mixed  tumours  they 
were  generally  held  to  be,  but  that  they  were  mixed  in  the  sense  that 
they  might  contain  structures  developed  from  all  the  three  primitive 
layers  of  the  foetus ;  that  the  ectodermic  layer  or  ectoblast  usually 
was  so  predominantly  developed  as  to  mask  the  other  two,  whereas  in 
teratomata,  it  was  usually  the  mesoblast  which  gained  the  ascendancy. 
In  other  words,  both  these  tumour  types  were  really  of  only  one 
kind,  for  they  both  contained  products  of  the  three  foetal  germinal 
layers,  namely,  the  ectoblast,  mesoblast  and  endoblast.  The  difference, 
therefore,  was  one  of  relative  quantities  of  these  and  not  of  quality. 

But  of  late,  as  if  stimulated  by  the  warmth  of  the  discussion 
between  these  two  contending  camps,  the  subject  of  parthenogenesis 
has  attracted  to  it  a  great  deal  of  earnest  work.  Within  the  last 
twelve  years  we  find  Delage  and  Bataillon  in  Prance,  and  Loeb, 
Wolfsohn,  Morgan  and  Weir  in  America,  busy  over  this  subject,  and 
names  of  later  workers  are  those  of  Wedekind,  Daudin,  Arbacia  and 
Kostanechi.  The  sum  and  substance  of  their  work  has  led  to  a  great 
deal  of  weight  being  added  to  Pfannenstiel's  theory.  Through  the 
experimental  work  of  these  authorities,  it  has  been  established  beyond 
a  doubt  that  parthenogenesis  can  be  provoked  experimentally,  in 
echinoderms,  worms,  molluscs,  arthropoda.  tish  and  amphibians. 
Natural  parthenogenesis  has  also  been  observed  in  mammals  by 
Bischoff  and  Hensen,  in  batrachians  by  Bischoff,  Leuckart,  Born,  and 
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Dehner,  and  in  fish,  worms,  arthropoda,  echinoderms  and  molluscs 
by  a  number  of  authors. 

Lecaillon,  who  has  done  a  great  deal  of  work  upon  this  subject, 
states :  "  We  can  consider  as  proved  beyond  all  possibility  of  doubt  that 
parthenogenesis  really  takes  place  naturally  in  many  animals  that  are  of 
widely  different  species.  Parthenogenesis  is  really  evoked  by  this  fact, 
and  this  fact  alone,  that  the  unfertilized  ovum  is  endowed  with  the 
ability  and  property  to  evolve  along  the  lines  of  embryonic  develop- 
ment of  segmentation  and  differentiation,  and  not  because  the  egg  has 
encountered  a  special  stimulus  and  special  surroundings.  This  is  proved 
by  the  fact  that  in  birds  the  segmentation  of  non-impregnated  ovum 
takes  place  as  the  egg  passes  along  the  oviduct.  Such  segmentation 
therefore  takes  place  under  the  same  circumstances  and  surroundings  as 
it  does  with  the  impregnated  ovum  which  segments  normally. 

Pfannenstiel  has  stated  that  no  dermoid  nor  teratoma  has  been  found 
sufficiently  early  to  enable  an  opinion  to  be  expressed  as  to  its  origin. 
That  was  reserved  for  Loeb. 

One  year  later  Loeb  found  that  parthenogenesis  is  a  common  occur- 
rence in  the  guinea-pig,  and  that  the  ovum  is  the  starting  point  of 
this  development.  He  found  that  parthenogenesis  occurs  in  about 
10  per  cent,  of  guinea-pigs  before  they  are  6  months  old.  Later,  the 
condition  is  much  less  frequent.  When  describing  one  of  these  cases 
he  writes :  "  We  see  in  each  case  a  chorionic  vesicle  with  trophoblast 
and  plasmodia  and  syncytia  penetrating  into  the  neighbouring  tissue. 
There  is  also  a  structure  present  which  is  probably  to  be  interpreted 
as  the  neural  tube.  As  this  type  of  growth  occurs  in  the  cortex  of 
the  ovary  where  follicles  are  normally  seen,  and  are  found  within  follicle- 
like cavities,  they  can  be  derived  only  from  ova  developing  partheno- 
genetically.  Fertilization  can  be  excluded,  as  the  life  history  of  some 
of  these  animals  is  known  and  precludes  such  interpretation."  It  is 
very  probable  that  parthenogenetic  change  sets  in  soon  after  ovulation  ; 
the  altered  conditions  in  the  ovaries  at  that  time  (variations  in  blood 
pressure,  in  intrafollicular  pressure,  changes  in  oxygen  supply)  provide 
the  necessary  stimulus. 

The  later  stages  of  these  developing  embryos  bear  some  resemblance 
to  chorio-epitheliomata.  These  observations  demonstrate  that  chorio- 
epitheliomata  and  teratoid  tumours  that  are  found  in  the  ovaries  are 
not  derived  from  misplaced  blastomeres,  as  Bonnet  and  Marchand 
believed,  but  that  the  older  view  is  correct  according  to  which  at 
least  the  teratoid  tumours  of    the  ovary  are  derived    from    partheno- 
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genetically  developed  ova.  Loeb  might  have  gone  one  step  further  and 
included  the  dermoids,  for  histogenetically  they  are  the  same  as  shown 
above. 

As  for  those  extra-genital  cases,  there  seems  as  yet  no  adequate 
scientific  explanation  forthcoming.  Pfannenstiel  maintains  that  those 
of  the  trunk  and  peritoneal  cavity  have  the  same  origin  as  those  of  the 
ovary.  The  assumption  is  that  they  arise  from  ectopic  ovarian  tissue, 
which  we  know  is  found  not  only  throughout  the  pelvis,  but  throughout 
the  abdominal  cavity,  and  it  is  well  known  that  the  seat  of  the  vast 
majority  of  these  extra-genital  dermoids  and  teratomata  are  localized  in 
the  pelvis  Nagel,  Minot  and  Eibbert  have  found  wandering  ova 
throughout  the  genito-abdominal  cavity.  "  Grant  such  a  wandering  of 
ova,"  states  Pfannenstiel,  "  then  the  propagation  of  derivative  tumours 
allows  of  a  very  ready  and  easy  explanation."' 

Do  pseudomucinous  cysts  arise  from  teratomata  and  therefore  from 
the  ova  ?  The  frequent  association  of  this  type  '  of  cyst  with  the 
teratomata  is  more  than  accidental.  Yet  we  are  struck  with  the 
frequency  with  which  the  dermoids  are  surrounded  by  other  cysts 
whose  origin  is  known  to  be  from  the  germinal  epithelium  of  the 
ovary.  As  stated  above,  Landau,  Hanau,  Eibbert  and  Askanazy  contend 
that  the  pseudomucinous  cyst,  whether  alone  or  in  asspciation  with 
dermoids,  is  part  and  parcel  of  the  dermoid  and  the  expression  of  the 
development  of  the  intestinal  portion  of  the  teratoma  or  dermoid,  just 
as  the  teeth,  brain  and  jaw,  and  hair  are  the  expression  of  its  cephalic 
portion. 

If  we  look  into  the  question  more  closely,  we  find  that  not  onlv  do 
pseudomucinous  cysts  surround  dermoids,  but  the  incidence  of  simple 
serous  cysts  in  association  with  dermoids  is  more  than  a  casual 
association.  It  would  seem  that  dermoids  by  their  irritation  and 
growth  stimulate  the  surrounding  tissues  to  activity.  We  have  seen 
how  the  vast  majority  of  human  ovaries  contain  all  the  necessary 
epithelial  rests  or  late  invasions  for  the  development  of  cysts  and 
tumours.  We  have  seen  how  these  rests  or  invasions,  derived  as  they 
are  from  the  germinal  epithelium,  possess  the  wonderful  metaplastic 
properties  of  this  epithelium.  We  have  even  seen  how  in  certain 
animals  it  can  so  develop  as  to  produce  ova  and  pseudo-ova.  Done  of 
which,  however,  perhaps  over  reach  maturity,  and  lastly  1  haw 
shown  how  the  germinal  epithelium  can  and  does  transform  itself 
into  mucous  cells  that  have  all  the  characters  of  the  Lining  cells  of 
the  pseudomucinous  cyst. 
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I  have  found  several  of  my  cases  of  dermoids  with  mucin  mixed 
with  the  sebaceous  material.  Macroscopic  section  always  shows  in 
corroboration  of  the  microscopic  description  that  this  is  due  not  to  a 
portion  of  the  original  wall  of  the  dermoid  being  a  mucous  surface  as 
you  would  expect  to  find  if  the  pseudomucinous  cyst  were  part  and 
parcel  of  the  dermoid,  but  in  each  case  it  was  quite  apparent  that 
the  surface  covered  with  mucous  cells  had  once  been  a  cyst  separate 
and  apart,  and  had  later  been  incorporated.  This  fact  taken  with 
the  many  stated  in  this  chapter  cannot  but  lead,  I  think,  to  the 
conviction  that  pseudomucinous  cysts  are  not  only  ovulogenic  but 
are  also  of  germ-epithelial  origin. 

The  Interstitial   Cells  of  the   Ovary. 

Upon  the  subject  of  tumours  arising  from  this  tissue,  nothing  so  far 
has  appeared  in  the  literature.  Inasmuch  as  this  monograph  deals  with 
epithelial  tumours  of  the  ovary,  and  since  it  has  been  shown  that  the 
interstitial  cells  of  the  ovary  are  of  epithelial  origin,  this  tissue  must  be 
taken  into  consideration  as  a  possible  factor  in  the  production  of 
epithelial  tumours. 

It  is  singular  that  in  many  of  the  so-called  peritheliomata  the  tissues 
change  almost  imperceptibly  into  carcinomata  on  the  one  hand  and  into 
alveolar  sarcomata  on  the  other  hand.  Particularly  is  this  true  of 
peritheliomata  of  the  mucous  membrane  of  the  intestine.  More 
especially  are  such  tumour  growths  found  in  the  appendix  vermiformis. 
I  have  seen  several  such  in  which  it  was  quite  impossible  to  state 
whether  the  new  growth  was  of  the  nature  of  a  carcinoma,  or  of 
a  perithelioma  or  of  a  sarcoma,  for  all  three  types  existed  in  the  same 
specimen.  There  is  a  striking  fact  in  connexion  with  the  ovary.  In 
our  series  of  malignant  diseases  of  the  ovaries  at  the  Royal  Victoria 
Hospital — a  series  extending  over  ten  years — peritheliomata  are  eight 
times  more  frequent  than  are  the  sarcomata.  In  fact  sarcoma  of  the 
ovary  is  in  my  experience  a  rare  tumour  of  the  ovary. 

In  view  of  these  facts,  I  think  the  theory  quite  justified,  that 
inasmuch  as  peritheliomata  occupy  morphologically  a  position  midway 
between  carcinomata  and  sarcomata,  their  relative  frequency  in  the 
ovary  might  readily  be  explained  by  assuming  that  they  arise  from  the 
interstitial  cells  which  occupy  a  position  morphologically  between  the 
epithelial  and  connective-tissue  cells.  The  incidence  of  peritheliomata 
of  the  ovary  in  the  ratio  of  eight  to  one  of  sarcoma  has  something  more 
in  it  than  will  be  accounted  for  by   the  law  of  accidental  occurrence. 
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Such  a  preponderance  of  peritheliomata  in  the  ovary  is  found  in  no 
other  organ  in  the  human  body.  In  fact  the  ratio  is  usually  eight 
sarcomata  to  one  perithelioma.  To  me  it  is  quite  doubtful  whether 
such  a  cell  as  the  interstitial  cell  could  completely  abdicate  its  primitive 
characteristics  and  so  deny  its  origin  as  to  develop  into  a  sarcoma.  We 
must  not  look  upon  the  interstitial  cell  as  being  of  a  nature  of 
a  connective  tissue  cell.  It  has  a  much  more  exalted  function. 
We  have  seen  how  periodically  when  in  the  neighbourhood  of 
maturing  Graafian  follicles  it  can  awaken  into  activity  and  assume 
secretory  functions  and  serve  very  materially  in  the  maintenance  of 
equilibrium  in  the  internal  economy.  Its  position,  morphologically 
speaking,  between  the  connective  tissue  and  the  epithelial  structures 
makes  it  pre-eminently  the  tissue  responsible  for  the  great  frequency 
of  perithelioma  in  the  ovary. 
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DISCUSSION. 

Dr.  Herbert  Williamson  :  The  paper  we  have  listened  to  to-night  is 
one  of  great  importance.  We  are  to  be  congratulated  because  its  first  publica- 
tion is  at  a  meeting  of  our  Society,  and  I  am  sure  we  are  all  grateful  for  the 
gift. Dr.  Goodall  has  sent  us  from  Canada.  I  desire  to  express  my  admiration 
of  both  the  patient  industry  with  which  he  has  pursued  his  task  and  the 
importance  of  the  results  he  has  achieved.  These  results  have  been  obtained 
in  the  main  by  following  two  methods  of  research  :  (l)  The  constant  checking 
of  conclusions  by  the  study  of  ovaries  of  mammals  lower  in  the  scale  ;  (2)  by 
the  study  of  serial  sections.  These  two  methods  of  investigation  have  enabled 
Dr.  Goodall  to  throw  light  upon  what  was  previously  dark  and  obscure.  To 
my  mind,  if  Dr.  Goodall  has  rightly  interpreted  what  he  has  seen,  the  paper 
establishes  two  theses  of  great  importance  :  («)  That  structures  previously 
regarded  as  mesonephric  are,  in  reality,  derivatives  of  the  germinal  epithelium, 
and  (b)  that  the  common  epithelial  tumours  of  the  ovary  must  all  be  regarded 
as  oophoronic  and  none  of  them  as  Wolffian.  I  regret  very  much  that  we 
have  no  drawings  nor  photographs  of  the  sections  upon  which  such  important 
conclusions  are  based,  and  I  hope  that  there  will  be  some  fund  available  to 
enable  Dr.  Goodall  to  remedy  this  omission.  If  correct  deductions  have  been 
drawn,  the  paper  gives  the  couv  de  grace  to  the  Wolffian  theory,  a  theory 
which  has  been  dying  slowly  for  years.  Keith  has  already  shown  that  what 
we  regarded  as  parovarian  cysts  are  in  reality  cysts  of  the  fimbria  ovarica  and 
are  derived  from  prolongations  of  the  rete  ovarii  into  their  structure ;  so  that 
the  familiar  large  broad  ligament  cysts  are  in  reality  oophoronic.  It  is  curious 
that  no  mention  of  Keith's  work  is  to  be  found  in  the  paper.  I  regard  as 
of  special  importance  Dr.  Goodall's  observations  upon  the  downgrowths  of 
germinal  epithelium  which  occur  in  adult  life  in  bitches  and  other  animals  ; 
downgrowths  which  are  glandular  in  appearance  but  never  give  rise  to  true 
ova.  Similar  downgrowths  occur  in  the  human  ovary ;  they  were  described 
by  Waldeyer  in  1H70,  and  he  taught  that  most  ovarian  tumours  had  their 
origin  in  these  structures.  My  attention  was  drawn  to  the  subject  fifteen 
years  ago  by  a  paper  by  Walthard,  and  in  1906  I  published  photographs  of 
sections  of  ovaries,  normal  in  their  naked-eye  characters,  which  in  my  opinion 
clearly  demonstrated  the  origin  of  pseudo-mucinous  cystadenomata  from  the 
germinal  epithelium.  I  am  glad  to  find  the  author  declines  to  accept  the 
theory  of  a  teratomatous  origin  for  cyst  adenomata.  When  we  consider  the 
potentialities  of  the  germinal  epithelium  ;  when  we  see  it  assume  many  varieties 
of  form  and  even  become  ciliated  ;  when  we  have  traced  every  stage  between 
it,  and  the  typical  cystadenoma,  any  such  hypothesis  is  totally  unnecessary. 
We  sometimes  find  true  intestinal  epithelium  in  a  teratoma,  but  we  find  intes- 
tinal villi  and  crypts  on  a  true  muscle  wall.  I  have  stained  a  number  of 
cystadenomata  by  van  Gieson's  stain,  but  I  have  tailed  to  find  musclo  in 
the  walls  of  the  loculi.  We  not  infrequently  find  teratomatous  loculi  in  a 
cystadenoma,  but    they   originate  as  separate  tumours ;    a   specimen    in    the 
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museum  at  St.  Bartholomew's  Hospital  shows  two  sucli  tumours  separated 
by  |  in.  of  ovarian  stroma.  The  mode  of  origin  of  ovarian  teratomata  is  still 
in  doubt,  and  I  gather  that  Dr.  Goodall's  work  has  thrown  no  light  upon  the 
problem.  Personally  I  see  no  difficulty  in  accepting  the  theory  of  partheno- 
genesis, and  Loeb's  observations  upon  guinea-pigs  lend  support  to  this  view. 
I  am  interested  in  Dr.  Goodall's  remarks  upon  lutein  cells,  his  work  shows 
that,  whatever  be  their  origin,  they  do  not  arise  from  the  membrana  granulosa  ; 
I  do  not  think  he  definitely  stated  it  anywhere,  but  from  one  or  two  remarks 
he  seems  to  regard  them  as  arising  from  interstitial  cells.  He  is  not  quite 
correct  in  stating  that  so  far  nothing  has  appeared  in  the  literature  upon  the 
origin  of  tumours  from  the  interstitial  cells  ;  it  has  been  suggested  that  certain 
rare  malignant  tumours  composed  of  lutein-like  tissue  arise  from  these  cells. 
Dr.  Goodall's  suggestions  concerning  peritheliomata  are  interesting,  but  they 
appear  to  be  merely  speculations  and  not  based  upon  anything  seen  in  his 
sections. 

The  President  :  We  are  all  indebted  to  Dr.  Lockyer  for  reproducing  the  gist 
of  Dr.  Goodall's  paper  in  a  very  successful  way.  I  have  been  unable  to  obtain 
anything  written  by  Loeb  on  the  parthenogenesis  in  guinea-pigs  which  has  been 
mentioned.  Can  Dr.  Lockyer  give  further  information  concerning  the  nature 
and  degree  of  completeness  of  this  phenomenon  ?  Parthenogenesis  is  a  well 
known  mode  of  normal  reproduction.  According  to  Loeb,  the  females  of  some 
aphides  can  propagate  their  species  for  four  years,  and  probably  indefinitely, 
without  the  intervention  of  the  male.  Loeb  and  others  have  with  great  patience 
and  ingenuity  discovered  conditions  in  which  a  development  of  the  unfertilized 
egg's  of  the  sea  urchin  and  starfish  is  induced  with  certainty  as  far  as  the 
pluteus  stage  exactly  as  if  they  had  been  fertilized.  In  natural  partheno- 
genesis a  normal  individual  is  produced,  and,  so  far  as  I  know,  in  all 
artificially-induced  parthenogeneses  a  development,  partial  or  complete,  of 
a  perfect  individual  is  effected.  It  seems  therefore  questionable  whether  a 
dermoid  tumour,  with  its  heterogeneous  mixture  of  many  sorts  of  tissues 
altogether  wanting  in  any  fixed  relationship  to  each  other,  and  without  the 
least  resemblance  to  the  individual  from  which  it  grows,  can  accurately  he 
described  as  an  example  of  parthenogenesis.  Such  a  tumour  may  certainly 
be  described  as  a  parthenogenesis  which  has  gone  wrong,  but  this  is  true 
of  all  new  growths — simple,  malignant,  and  teratomatous  alike.  All  arise 
from  the  cells  of  the  body  by  a  process  which  is  not  stimulated  by  any  sexual 
influence,  but  the  suggestion  that  any  oi  them  is  an  example  of  partheno- 
genesis leaves  out  of  account  altogether  the  cause  of  the  erratic  growth, 
which  is  the  crux  of  the  whole  question  of  tumour  development. 

Mr.  Gordon  Ley:    I    cannot   understand    it.   as    Dr.    Qoodall    Bays,  the 
ovarian  stroma  grows  out  along  the  surface  of  the  Wolffian  body,  how  [j 
that  the  ovary  becomes  a  pedunculated  organ.     The  evolution  o\  a  mesenti 
is  an  upgrowth  of  tissue,  and  cannot  result  from  downgrowth.     I,  myself,  am 
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of  opinion  from  study  of  human  embryos,  that  the  hilum  of  the  ovary  is  an 
upgrowth  of  connective  tissue,  not  a  downward  projection  of  germinal  cells. 
Pathology  appears  to  me  firmly  to  establish  the  fact  that,  whatever  their 
origin,  the  tubules  found  in  the  ovary  and  tubules  found  in  the  broad  ligament 
are  of  the  same  nature,  and  as  it  is  apparently  admitted  by  everyone  that 
the  tubules  in  the  broad  ligament  are  Wolffian,  one  must  assume  a  like  origin 
for  similar  pathological  conditions  in  the  ovary. 

Dr.  CUTHBEET  LOCKYEE :  It  has  been  a  great  pleasure  as  well  as  a 
privilege  to  present  to  this  Section  an  abstract  of  Dr.  Goodall's  paper  on  "  The 
Origin  of  Epithelial  Tumours  of  the  Ovary."  It  would  have  been  a  great  pity 
if  such  an  important  and  praiseworthy  piece  of  work,  performed  by  a  British 
subject,  had  only  seen  the  light  of  day  through  the  medium  of  a  foreign  press. 
For  my  own  part,  I  wish  to  state  that  I  consider  Dr.  Goodall's  work  is  of  very 
high  importance  and  will  have  a  far-reaching  effect  upon  our  views  relating 
to  epithelial  new  growths  of  the  ovary.  Dr.  Goodall  has  shown  that  a  clear 
conception  of  these  growths  cannot  be  obtained  without  a  previous  knowledge 
of  the  comparative  embryology  of  the  ovaries.  His  painstaking  study  of  15,000 
serial  sections  taken  from  127  individuals  forms  the  most  important  part  of 
his  work,  and  the  details  of  this  are  set  forth  in  the  first  part  of  his  paper. 
Owing  to  the  extensive  atrophy  of  epithelial  structures  which  occurs  in  the 
evolution  of  the  adult  human  ovary,  we  can  obtain  no  knowledge  from  the 
study  of  these  organs  alone  of  the  nature  of  the  medullary-ray  system  nor  of 
the  gland-like  structure  known  as  the  rete  ovarii.  The  only  information 
hitherto  at  our  disposal,  here  in  London,  on  the  latter  structure  has  been  that 
provided  by  Professor  Keith,  who  taught  us  the  proper  conception  of  rete  testis 
cysts.  The  existence  of  an  epithelial  tubular  system  running  from  the  germ- 
epithelium  on  the  surface  of  the  cortex,  through  the  ovary  and  into  the 
mesosalpinx,  to  join  up  with  the  Wolffian  duct,  is  fresh  knowledge.  The 
statement  that  this  epithelial  tubular  system  is  ovulogenetic  so  long  as  it  is 
enclosed  in  the  ovary  and  can  therefore  be  considered  to  be  oophoronic,  is  also 
an  addition  to  our  knowledge.  The  exclusion  of  the  epoophoron  from  taking 
any  share  in  providing  the  ovary  and  its  hilum  with  tubules  is  also  new. 
Ililum-cysts — the  serous  papuliferous  cysts — are  no  longer  to  be  considered 
as  Wolffian  structures,  but  as  oophoronic.  These  are  only  a  few  of  the  con- 
clusions which  we  must  draw  from  Dr.  Goodall's  work.  The  gist  of  his 
teaching  seems  to  be  that,  whilst  all  epithelial  ovarian  tumours  are  derived 
from  germ  epithelium,  only  sucli  parts  of  the  latter  as  should  normally  atrophy, 
and  for  some  reason  do  not,  are  capable  of  tumour  formation.  Those  parts 
which  persist  and  perform  a  useful  function  do  not  lead  to  the  formation  of 
new  growths  ;  e.g.,  take  the  Graafian  follicle.  Goodall  will  not  allow  that  a 
large  hydrops  I'olliculi  is  a  new  growth,  the  granulosa  does  not  line  a  true 
cyst.  The  common  multilocular  cystadenonia  never  arises  I'roni  a  follicle. 
Only  the  ovum  itself  can  produce  a  neoplasm  and  that  by  parthenogenesis, 
which  results  in  an  einbryoina.      In  one  particular  alone  do  1   find  Dr.  Goodall 
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less  dogmatic  in  connexion  with  the  follicles.     He  speaks  of  the  lutein  cystoma 
found  in  association  with  a  vesicular  mole  as  a  "  true  cyst." 

I  was  relieved  to  find  that  the  author  is  inclined  to  put  his  veto  upon  the 
theory  which  claims  that  a  multilocular  pseudomucinous  cystadenoma  is  the 
expression  of  the  intestinal  portion  of  an  embryoma.  He  has  proved  to  his 
own  satisfaction  that,  when  a  simple  teratomatous  cyst  is  found  within  a 
multilocular  pseudomucinous  cyst,  it  is  the  result  of  the  fusion  of  the  two. 
My  own  investigations  support  this  finding.  That  ovarian  perithelioma  is 
derived  solely  from  the  interstitial  cells  of  the  ovary  is  a  pious  opinion  which 
will  need  a  lot  of  proving.  I  have  no  doubt  that  the  Fellows  of  this  Section 
are  grateful  to  Dr.  Goodall  for  allowing  me  to  read  to  them  an  abstract  of  his 
most  valuable  work. 

The  President  suggested  that  the  thanks  of  the  Section  should  be 
conveyed  to  Dr.  Goodall  by  Dr.  Lockyer  for  his  valuable  contribution,  and 
this  was  agreed  to. 


Primary  and  Secondary  Carcinoma  of  the  Ovary :  A  Statistical 
Record  from  the  Pathological  Institute  of  the  London 
Hospital. 

By  Gordon  Ley,  F.E.C.S. 

Our  present  knowledge  of  carcinoma  of  the  ovary  is  so  scanty  and 
incomplete  in  regard  to  its  origin,  its  frequency  as  a  primary  tumour, 
and  its  method  of  metastasis,  when  primary,  that  I  feel  that  this  paper 
and  further  work  on  which  I  am  engaged  in  conjunction  with  Dr. 
Russell  Andrews  are  justified.  I  am  producing  this  paper  first  for  the 
reason  that  it  is  composed  of  material  gleaned  from  the  post-mortem 
room  and  therefore  entirely  above  suspicion.  Every  case  has  been 
examined  by  skilled  pathologists  and  the  site  of  the  primary  growth 
definitely  settled. 

Where  doubt  has  arisen  as  to  whether  an  ovarian  or  visceral 
growth  has  been  the  primary,  the  microscopical  evidence  has  been 
given  precedence  over  the  macroscopical.  This  doubt  has  arisen  in 
four  of  the  cases:  179,  1909;  590,  1915;  381,  1916;  and  309,  1918. 
In  two  of  these  cases  the  large  bowel  wras  the  seat  of  the  primary 
growth,  in  one  the  bile  passages,  and  in  one  a  bilateral  pseudomucinous 
cyst.  It  will  be  noticed  that  in  these  four  cases  the  carcinoma  had 
arisen  in  columnar-celled,  mucus-forming  epithelium.  The  majority  of 
MY — ob  3 
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the  text-books  and  literature  on  the  subject  lay  stress  on  this  difficulty 
and  state  that  carcinomata  arising  from  bowel  epithelium  are  stained 
by  muci-carmine,  whereas  ovarian  carcinomata  are  not.  This  statement 
is  untrue.  The  epithelium  of  pseudomucinous  cysts  is  stained  deeply 
by  muci-carmine,  as  is  also  that  of  carcinomata  arising  from  pseudo- 
mucinous cysts  (fig.  1). 

The  material  from  which  this  paper  is  composed  is  taken  from  the 
records  of  the  Pathological  Institute  of  the  London  Hospital.  These 
records,  since  the  year  1909,  have  been  a  model  of  accuracy  under  the 
directorship  of  Professor  Hubert  M.  Turnbull.  To  him  and  his  assistant 
directors,  Dr.  G.  B.  Bartlett  and  Dr.  W.  W.  Woods,  my  thanks  are  due 
for  kind  assistance  and  for  records  without  which  it  would  have  been 
impossible  to  produce  this  work.  My  best  thanks  are  also  due  to  Mr. 
J.  R.  Ford  for  his  excellent  drawings  and  paintings  of  microscopical 
preparations. 

During  the  eleven  years,  1909  to  1919  inclusive,  324  necropsies 
were  performed  on  women  affected  with  carcinoma.  In  the  following 
Table  (p.  97)  these  cases  are  arranged  in  groups  according  to  the  site  of 
the  primary  growth.  Each  of  these  primary  groups  is  subdivided  into 
secondary  groups,  of  cases  which  resemble  each  other  in  the  absence  of 
metastases  or  in  the  like  distribution  of  metastases.  In  this  table  the 
term  "  organs  "  designates,  for  the  sake  of  brevity,  not  only  all  the 
viscera  but  the  bones.  In  264  cases  the  ovaries  were  not  the  seat  of 
carcinoma.  These  cases  are  set  aside.  In  60  cases  the  ovaries  were 
affected.  These  form  the  subject  matter  of  my  paper.  In  25  cases 
the  ovaries  were  affected  primarily.  In  38  they  were  affected  second- 
arily ;  in  3  of  these  latter  the  primary  growth  was  in  the  opposite 
ovary. 

Primary  Ovarian  Carcinoma — 25  Cases. 

A  satisfactory  classification  of  the  origin  of  these  tumours  is 
extremely  difficult.  Previously  they  have  been  divided  into  solid 
and  cystic.  This  classification  is  unsatisfactory  as  primary  solid 
tumours  may  become  cystic  from  necrosis,  and  primarily  cystic 
tumours  may  become  solid  by  the  extreme  luxuriance  of  intra-cystic 
growth.  It  seems  best  to  classify  them  according  to  their  histogenetic 
origin  into : — 

(A)  Oophoric. —  (1)  Arising  de  novo;  ?  site.  (2)  Arising  from  pseudo- 
mucinous cysts.     (3)   Arising  from  teratomatous  (dermoid)  cysts. 

(B)  Epoophoric  <ind  Paroophoric. — (1)  Arising  from  Wolffian  relics 
in  the  ovary,  hilum  of  ovary,  or  broad  ligament. 


I'ROC.    ROY.    SOC.    KBD. 

Vol.  XIII.    No.  7. 
«  0/  Obstetrics  and  Gynecology. 


Fig.   1. 


Precarcinomatous  area  in  carcinomatous  p>oiulomucinous  cyst  (muci-carmine). 


GORDON   /..' 
Primary  and  Si  nojna 


Section  of  Obstetrics  and   (lynaecology 


97 


PUBIS 

pniaiuidng 

m 

1         1         1       "        1       ~        1         1                                1         1        ~                           I 

Xi)U[)IM                  "°                                                        rH                     «                     rH                                                                                                                           -H 

J9PPB1<1            I^HCO-.                          Ill                                                1             1             1             1                                  II 
A\lVUt.lu                                                                    1             1             1             1            1                                II                         1 

lumuaiuo 

CM 

M      1      1      1     ^      1      1               1      !      1      i               |         |         | 

aunsa^iu        1     oo             <N         |         |         i         i         i         i        ,h                                                   p                            i              i 

1[13111S                                                                    1               1               1               |               1               I                                                                                  || 

bui3«a            •"•            *H        |        j        1                 1                                                                            1 

BAInA 

t-H 

1     -      1      1      1      1      1      1         I      1      1      1      1                   1         | 

P<JBI"             1       rH                  f*           I             1            1            1            |            1            1                                                                                        III 

A\lB!}!ll4!tI                                                  1            1            1            1            1            1            1                                                                                                                     I 

SniuA'qi              ,"H                 |          |          j          |          |        *"«         |          |                         i          i          1                         I 

pioa.Cqx 

CO 

rt.    1      1     rt      1     ~      1                                               !         I         | 

anSuox 

H 

1     rt     1      1      1      1      1      1                                         III 

xutivi       leolrHC!|llllll                                '1                               1 

i 

xa£ivqdose(i 

^           1            1            1            1            1            1            i 

9S0X 

rH 

1      1      1     -     1      1      1                                               II 

[qoaojq 

00 

"*tlrH|                      1         00          )           1                lllll                                 | 

su8bii<1os;>t) 

t- 

-*            CH                1                  I                 1              T-l                1                                             II                                    ||                                                      | 

Qsuaig           1     go      1       co      >Q         1         |         |       CO                ^             I7-1!                   1              1                          eo 

stuain               S              ^       °         1        rH       rH                          ^                                                                 1              1            *H 

X.IBAO 

go         |        -«         I        ■*       r-<       ■«*       co                                ,_,         ,                                      ,_,,_, 

qomao+g            tj            L-      go      o              2°               r                   M                lrt                         I30 

8B3.I0UBJ                 ^ 

»    1    *  -  -    1   -  «      lllll       i 

»pp«iq  11^0 

CO 
1-H 

G*           |          rH           |         t-»        -*           |         CO                 ||||                            -                                 ■"• 

UIUOIIIBS 

jo  johmi 
BxnooTuvo  pure 

t- 

t-      eo       |       ^        ,      «      «                                                                   , 

IUI1103.I 

ptra  uo[oo 

o 
o 

^H-^TfO'S'COCNCe^H                                      DO         «H                                     —                 lC 

<U 

ce 
a 

r» 

a> 

£ 

3 

S3 

"c3 
O 

Cases  without  metastases 

Cases  with  metastases  in 

glands  alone 
Cases  with  metastases  in 
peritoneum  alone 

with  metastases  in 
organs  alone 

with  metastases  in 

glands  and  peritoneum 

68  in 

glands  and  organs 

« ii.ii  metastaa 

peritoneum  and  organs 

'        -  with  metastases  in 

glands,  peritoneum  and 

or;'  I 

b  mi  tasta  i 
ovaries  alone 

tstascs  in 
ovaries  and  glands 

with  metastasi 
ovaries  and  peritoneum 

lid  organs 

i        and 

BS  in 
mdl      and 

'  i  |      in 
li  urn 

98 


Ley :    Carcinoma  of  the  Ovary 


(Al)  Carcinomata  arising  de  novo. — With  regard  to  this  type,  little 
can  be  said  in  the  present  paper.  Macroscopically  they  are  usually  solid, 
medullary  or  scirrhous,  tumours,  with  or  without  cystic  degenerated 
areas,  and  are  often  bilateral,  one  tumour  being  usually  larger  than  the 
other.  They  are  of  relatively  infrequent  occurrence.  Thus  no  tumour 
of  this  type  appears  in  this  series.     Several  ovarian  tumours  removed 


Fig.  2. 

Simple  multilocular  pseudomucinous  adenomatous  cyst. 


by  operation  have  been  placed  in  this  class  in  the  records  of  the  institute. 
I  have  myself  obtained  others  at  operation.  A  statement  of  the  evidence 
which  shows  that  these  tumours  are  not  secondary  carcinomata  is 
beyond  the  scope  of  this  paper. 

(A2)  Carcinomata   arising   from   Pseudomucinous    Cysts. — Pseudo- 
mucinous cysts  are  of  frequent  occurrence.    With  regard  to  their  origin, 
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I  am  strongly  of  opinion  that  they  are  teratomatous.  I  believe  that  they 
represent  the  posterior  end  (hind  gut)  of  the  embryo  just  as  the  so-called 
"  dermoid  "  represents  essentially  the  cephalic  end  of  the  embryo.  My 
reasons  for  this  statement  are  :  (i)  the  epithelium  is  typical  of  gut  and 
resembles  no  epithelium  found  in  the  normal  ovary,  (ii)  Loculi  lined 
by  skin  containing  hair,  &c.,  are  of  not  infrequent  occurrence  in  these 


Fio.  3. 

Multilooulai  pseudomucinous  adenomatous  oyst  with  cellular  papilla' 
(pre-oarcinomatous). 


tumours,     (iii)    Unstriped    muscle    is    not    infrequent    in    their    walls. 
(iv)  Loculi  lined  by  cells  of  this  typo  are  by  no  menus  infrequent 
"dermoid"  cysts.   These  cysts  arc  multilocular  as  ;i  rule.    When  benign, 
the  loculi  are  lined  by  a  single  layer  of  columnar  cells,  the  cells  being 
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regular  in  size  and  shape,  the  nuclei  being  basal  (fig.  2).  The  transition 
from  a  benign  to  a  malignant,  carcinomatous,  state  passes  through 
a  papuliferous  stage  in  which  microscopical  villus-like  or  branching 
cellular  papillse  project  into  the  loculi  (fig.  3).  The  cells  covering  these 
papillse  are  atypical  and  their  nuclei  vary  in  level  being  by  no  means 
always  basal.  The  final,  carcinomatous,  state  is  marked  by  solid  or 
partly  solid  masses  replacing  parts  or,  more  rarely,  the  whole  cystic 
mass ;  by  extreme  papuliferous  change  ;  by  distinctly  atypical  cells 
with  nuclei  arranged  at  all  levels ;  and  frequently  by  the  loculi  being 
filled  by  shed  cells  (fig.  4). 


Fig.  4. 

Tubular  and  papillary-cystic  columnar-celled  carcinoma  of  ovary 
(pseudomucinous  adenomatous  cyst). 


(A3)  Carcliiomata  arising  in  Teratomatous  Cysts. — A  squamous 
and  polygonal-celled,  horny  carcinoma  occasionally  arises  in  the  skin 
lining  a  "  dermoid  "  cyst.  These  growths,  many  of  which  have  been 
recorded,  are  comparatively  rare.  No  case  occurs  in  this  series.  One 
would  expect  to  obtain  similar  malignant,  teratogenous  tumours  from 
other  constituents  of  the  teratomatous  cyst  ;  but  of  such  tumours  I  can 
obtain  no  record. 
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(Bl)  Ccirclnomata  arising  in  Wolffian  Tubules.—  Cysts  of  the 
Wolffian  tubules  are  of  frequent  occurrence.  They  are  found  in  the 
ovary  (fig.  5),  generally  in  the  hilum,  and  in  the  broad  ligament  (fig.  6). 
The  tubules  of  the  Wolffian  duct  system  are  lined  by  a  single  layer  of 
narrow  columnar  cells  with  large  central  nuclei.  When  situated  in  the 
broad  ligament  they  are  surrounded  by  a  relatively  broad  coat  of 
unstriped    muscle    fibres.     The    cysts    arising    in    these    tubules    are 


•     . 


-v 
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Fig.  5. 
Wolffian  tubules  in  oortei  ovarii. 


frequently  bilateral,  this  feature   becoming  more  frequent  as  the  con- 
dition approaches  towards  carcinoma.     The  changes  occurring  in  i 
cysts  are  three:  Club-shaped   papillary  fibromata    projecting  into  the 

cyst  cavity  (fig.  7).  These  are  rarely  large,  usually  less  in  size  than  a 
grain  of  wheat,  hard  and  pearly  white.  Microscopically  they  are  -ecu 
to  consist   of  coarse   fibrous    tissue   covered    by  a    single   layer   of  cells 
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similar  to  those  lining  the  cyst.  Dendritic  fibromata  projecting 
into  the  cyst  cavity  (fig.  8).  These  are  cauliflower-like,  white  or  pink 
warts  varying  considerably  in  size,  sometimes  forming  large  villous 
masses.  Microscopically  they  have  a  fibrous  core  and  are  covered  by  a 
single  layer  of  cells  similar  to  those  lining  the  cyst.  In  most  examples 
occasional  atypical  cells  are  seen,  the  condition  gradually  passing  to  the 
carcinomatous  state   (fig.  9)  in  which  the  papillae  are  covered  by  one 


Pig.  6. 
Wolffian  tubule  and  cystic  ovarian  tubule  in  mesosalpinx. 


or  many  layers  of  atypical  cells  varying  from  columnar  to  polygonal. 
These  cysts  are  frequently  multiple ;  many  tubules  taking  on  the  same 
change,  so  that  a  multilocular  mass  is  formed.  Not  infrequently  a 
papillary  mass  inside  a  small  loculus  grows  so  rapidly  that  the  loculus 
bursts,  the  papillary  mass  then  appearing  to  be  an  extracystic  growth 
from  an  adjacent   loculus.     The  proof   of    its   having  been  originally 
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intracystic  lies  in  the  finding  of  the  shrunken  wall  of  the  loculus  at  the 
base  of  the  papillary  mass  ;  this  I  have  observed.  These  tumours  with 
extracystic  papillary  processes  are  not  of  necessity  carcinomatous.  It 
is  stated  that  benign  metastases  may  arise  in  the  peritoneum  in  associa- 
tion with  these  cysts;  this  condition  I  have  not  seen  When 
carcinomatous  the  tumour  may  form  a  cystic  mass  with  intracystic 
and,    possibly,    extracystic    papillae,    or    may    form    a    solid    mass,   the 


Fig.  7. 
Wolffian  oyst,  with  intraoystio  olub-shaped  papilke. 


papillary   processes   being  so  closely  packed  as   to  completely  fill  the 
loculi. 

In  this  series  of  25  cases  of  primary  ovarian  carcinomata  there  v, 
16  of  Wollhan  origin,  9  of  pseudomucinous  cyst  origin. 
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Wolffian  Carcinomata. 

Among  the  16  Wolffian  carcinomata,  the  average  age  incidence  was 
54,  the  oldest  patient  being  74  and  the  youngest  40.  In  8  cases  the 
tumour  was  unilateral  and  in  8  bilateral.  One  of  the  unilateral  cases 
had  a  simple  Wolffian  cyst  in  the  opposite  ovary.  In  one  case  the 
opposite  ovary  contained  a  secondary  nodule  of  growth,  and  in  one  there 
was  carcinomatous   infiltration  of    the  surface  of    the  opposite  ovary. 


Pig.  8. 

Wolffian  cyst  with  intracystic  dendritic  papillae;  precarcinomatous. 


From  the  naked-eye  descriptions,  the  tumours  were  clearly  solid  in  2 
cases,  papillary-cystic  in  4  cases  and  solid  papillary-cystic  in  6  cases, 
the  cysts  being  completely  filled  by  packed  papillary  processes.  In  the 
remaining  4  cases  it  is  impossible  from  the  description  to  decide  to  which 
of  the  classes  the  tumours  belonged. 


Section  of  Obstetrics  and  Gynaecology 


105 


Microscopically  the  tumours  were  almost  without  exception  partly 
solid,  partly  intracystic  papillary,  columnar  and  polygonal-celled  car- 
cinomata. 

Metastases  were  present  in  every  case  at  post-mortem.  They  were 
situated  in  the  peritoneum  only  in  2  cases  ;  in  the  peritoneum  and 
glands  in  4  cases ;  in  the  peritoneum  and  organs  in  2  cases;  in  the 
peritoneum,  glands  and  organs  in  7  cases  ;  and  in  the  glands  and  organs 
in  1  case. 


Fig.  9. 
Papillary-cystic  columnar  and  polygonal-celled  carcinoma  of  ovary  (Wolffian  cyst). 


The  peritoneum  was  therefore  affected  in  all  but  1  case,  and  the 
glands  in  all  but  4  cases.  The  glands  were  affected  in  the  folio? 
order.  There  were  metastases,  in  lumbar  glands,  1  case  ;  in  lumbar  and 
iliac  glands,  2  cases;  in  lumbar  and  cceliac  glands,  2  cases;  in  bin 
iliac,  coeliac,  pancreatic  and  hepatic  -lands,  1  case;  in  lumbar,  iliac. 
cceliac,  pancreatic,  and  inguinal  -lands,  l  case  :  in  lumbar,  iliac, 
cceliac,  pancreatic,  -astro-coronary  and  thoracic  glands,  1  cast  :  in 
lumbar,  iliac,  coeliac,  gastro-coronary,  hepatic,  mesenteric  and  inguinal 
glands,  J  case;   in  lumbar,  iliac,  cmliae,  pancreatic,  hepatic,  rie. 
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gastrocoronary,  thoracic,  cervical,  axillary,  and  inguinal  glands,  1  case  ; 
in  lumbar,  cceliac,  pancreatic,  hepatic,  gastro-coronary,  thoracic,  cervical 
and  axillary  glands,  1  case  ;  in  iliac,  cceliac,  thoracic  and  axillary 
glands,  1  case.  The  corresponding  Fallopian  tube  was  affected  in  three 
cases. 

Pseudomucinous  Carcinomata. 

Among  the  9  pseudomucinous  carcinomata  the  average  age  incidence 
was  44;  the  oldest  patient  being  62  and  the  youngest  26.  In  8  the 
growth  was  unilateral  and  in  1  bilateral.  In  one  of  the  unilateral 
cases  there  was  a  secondary  nodule  on  the  surface  of  the  opposite 
ovary. 

The  tumour  was  described  macroscopically  as  solid,  medullary, 
mucoid,  with  necrotic  cystic  areas,  in  4  cases.  As  a  multilocular  pseudo- 
mucinous cyst,  with  solid  or  semi-solid  areas,  in  5  cases.  In  2  cases  the 
cyst  had  burst. 

Microscopically  it  was  described,  without  exception,  as  a  partly 
tubular,  partly  papillary-intracystic,  columnar-celled,  mucoid  carcinoma. 

Metastases  were  present  in  only  5  of  the  cases  at  post-mortem. 
They  were  confined  to  the  peritoneum  in  2  cases.  They  affected  both 
peritoneum  and  organs  in  3  cases.  The  peritoneum  was  therefore 
affected  in  all  cases  in  which  there  were  metastases.  There  was  no  case 
in  which  glandular  involvement  was  present. 


Summary. 

It  will  thus  be  seen  that — 

(1)  The  majority  of  primary  ovarian  carcinomata  arose  either  in 
Wolffian  relics  or  in  pseudomucinous  cysts  (hypoblastic  teratomata), 
those  arising  in  Wolffian  relics  being  the  more  numerous. 

(2)  The  age-incidence  of  Wolffian  carcinomata  was  a  decade  later 
than  that  of  the  pseudomucinous  carcinomata. 

(3)  The  malignancy  as  demonstrated  by  metastasis  was  much  greater 
in  the  Wolffian  than  in  the  pseudomucinous  carcinomata. 

(4)  In  both,  metastasis  was  most  frequently  peritoneal. 

(5)  In  the  Wolffian  carcinomata  the  lumbar  glands  were  fust 
involved  ;  later  the  iliac,  coeliac  and  pancreatic  glands. 

(6)  No  pseudomucinous  cyst  gave  rise  to  glandular  metastasis. 
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Secondary  Ovarian  Carcinomata — 38  Cases. 

The  site  of  the  primary  growth  was,  in  order  of  frequency,  as 
follows:  Colon  and  rectum,  11  cases  ;  stomach,  10  cases  ;  gall-bladder, 
2  cases  ;  extrahepatic  bile  passages  and  caruncula  major  of  Santorini,  2 
cases ;  pancreas,  2  cases ;  breast,  4  cases  ;  ovary,  3  cases  ;  suprarenal 
gland,  2  cases  ;  uterus,  1  case  ;  kidney,  1  case. 

There  appears  to  be  no  special  tendency  for  deposits  to  occur  in  the 
ovary  from  any  one  particular  primary  site  unless  it  be  possibly  from 
the  suprarenal  gland.  In  carcinomata  of  the  suprarenal  gland,  the 
ovary  was  involved  in  1  out  of  2 J  cases  (actually  2  out  of  5),  in  carcino- 
mata of  the  colon  and  rectum  in  1  out  of  10  cases  and  in  carcinomata 
in  each  of  the  other  sites  1  out  of  6. 

The  ovarian  secondary  deposits  were  bilateral  in  19,  and  unilateral 
in  19  cases.  In  3  of  the  latter  the  primary  growth  was  in  the  opposite 
ovary  so  that  carcinoma  was  bilateral  in  22  cases,  unilateral  in  16. 

The  Size  of  the  Secondary  Growths. 

In  25  of  the  38  cases  the  ovary  or  ovaries  affected  were  not  en- 
larged, and  in  a  further  3  cases  only  very  slightly  so.  In  none  of 
these  28  would  the  ovary  or  ovaries  have  formed  clinical  tumours. 
In  25  of  these  the  condition  was  associated  with  more  or  less  diffuse 
carcinomatosis  of  the  peritoneum,  the  ovarian  metastases  being  surface 
nodules  forming  a  part  of  the  generalized  dissemination.  In  three  only 
was  there  no  carcinomatosis  of  the  peritoneum. 

In  10  cases  the  ovary  or  ovaries  were  sufficiently  enlarged  to  form  a 
clinical  tumour.  In  one  of  these  the  cause  of  the  enlargement  was 
a  benign  ovarian  cyst,  the  secondary  carcinoma  being  a  small  nodule  on 
the  surface  of  the  cyst.  Excluding  this  case  the  remaining  9  have  to  be 
considered. 

Among  these  9  the  primary  growth  was  situated  in  the  colon  and 
rectum  in  4  cases  (170,  1909  ;  58,  1910;  397,  1914  ;  381,  L916)  :  in  the 
gall-bladder  2  cases  (1160,  1909  ;  347,  1911)  ;  in  the  extrahepatic  bile 
passages  1  case  (309,  1918)  ;  in  the  stomach  1  case  (373,  1913),  and  in 
the  suprarenal  gland  1  case  (1229,  1909).  The  condition  was  unilateral 
in  5  cases,  bilateral  in  4  cases. 

From  the  macroscopic  description  the  growth  was  medullary  in 
2  cases,  cystic  in  5  cases,  scirrhous  in  1  case,  and  in  1  case  impossible 
to  classify. 
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Microscopically  the  growth  conformed  to  the  primary  in  type  and 
generally  tended  to  be  scirrhous.  It  was  definitely  so  in  2,  and 
medullary  in  1.  This  conforms  with  my  experience  that  there  is 
almost  without  exception  a  greater  amount  of  fibrous  tissue  in  secondary 
ovarian  growths  than  in  primary.  The  growth  or  growths  were 
associated  with  carcinomatosis  of  the  peritoneum  in  5  cases.  In  4  cases 
there  was  no  carcinomatosis  of  the  peritoneum. 

Mode  of  Production  of  Ovarian  Metastases. 

The  method  of  metastasis  in  31  of  the  38  cases  was  probably  by 
peritoneal  implantation.  In  these  31  cases  carcinomatosis  of  the 
peritoneum,  usually  diffuse,  was  noted  and  nodules  in  the  pouch  of 
Douglas  were  often  more  frequent  than  elsewhere  in  the  peritoneum. 
The  method  of  deposition  was  probably  by  the  fall  of  cancer  cells  from 
other  regions  where  the  growth  had  reached  the  peritoneal  surface. 
These  cases  included  5  clinical  tumours  (170,  1909;  1160,  1909; 
1229,  1909;  381,  1916;  309,  1918). 

In  3  of  the  remaining  7  cases  (58,  1910  ;  119,  1911 ;  385,  1918)  the 
spread  was  direct.  It  resulted  from  adhesion  of  a  primary  growth  of 
the  bowel  to  the  left  ovary.  These  three  included  one  clinical  tumour 
(58,  1910). 

In  3  cases  (995,  1909 ;  347,  1911  ;  373,  1913)  the  spread  was 
probably  by  lymphatic  permeation  or  metastasis  ;  glandular  involve- 
ment being  very  marked  in  all.  Two  of  these  were  cases  with  clinical 
tumours  (347,   1911;  373,  1913).- 

In  1  case  (397,  1914),  the  method  of  spread  was  doubtful,  being 
possibly  by  peritoneal  implantation,  possibly  direct.  This  was  a  case  of 
clinical  tumour. 

Summary. 

(1)  The  figures  give  no  proof  that  ovarian  metastasis  is  more 
frequently  associated  with  primary  carcinoma  in  any  particular  site. 

(2)  The  ovarian  metastases  were  unilateral  and  bilateral  in  an  equal 
number  of  cases. 

(3)  The  method  of  invasion  of  the  ovaries  was:  by  implantation  in 
31  of  these  38  cases,  i.e.,  81*5  per  cent.  ;  direct  in  3  cases,  i.e.,  7*9  per 
cent.  ;  by  permeation  of,  or  metastasis  along,  lymphatics,  in  3  cases, 
i.e.,  7'9  per  cent. 

(I)  Tumours  of  clinical  significance  occurred  in  10  cases,  i.e.,  28*9 
per  cent. 
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(5)  In  7  of  the  (.)  ovarian  tumours  of  clinical  significance,  the  growth 
in  the  ovary  or  ovaries  completely  overshadowed  the  primary  growth. 

(6)  Of  the  31  cases  in  which  metastasis  was  by  implantation,  the 
tumours  were  of  clinical  significance  in  5  cases,  i.e.,  16  per  cent. 
Of  the  3  cases  in  which  the  invasion  was  direct,  the  tumour  was  of 
clinical  significance  in  1  case,  i.e.,  33  per  cent.  Of  the  3  cases  in  which 
invasion  was  by  lymphatic  permeation  or  metastasis,  the  tumour  was  of. 
clinical  significance  in  2  cases,  i.e.,  66  per  cent. 

Conclusion. 

The  following  conclusions  can  I  think  be  derived  from  this  paper : — 

(1)  That  primary  carcinoma  of  the  ovary  is  of  comparatively  frequent 
occurrence. 

(2)  That  it  frequently  arises  in  a  pre-existing  benign  ovarian  cyst. 

(3)  That  it  most  frequently  arises  in  Wolffian  relics,  situated  in  the 
hilum  or  even  in  the  cortex  of  the  ovary,  the  carcinoma  being  usually 
preceded  by  a  benign  cyst.  That  it  next  most  frequently  arises  in  a 
pseudomucinous,  adenomatous  cyst. 

(4)  That  the  classification  into  cystic  and  solid  carcinomata  is 
unsatisfactory,  those  arising  in  pre-existing  cysts  being  frequently  solid, 
those  originally  solid  becoming  cystic  as  the  result  of  necrosis. 

(5)  The  age-incidence  of  Wolffian  carcinomata  is  a  decade  later  than 
that  of  carcinomata  arising  in  pseudomucinous  cvsts. 

(6)  Wolffian  carcinomata  are  as  often  bilateral  as  unilateral. 
Carcinomata  arising  in  pseudomucinous  cysts  are  rarely  bilateral. 

(7)  Malignancy  as  shown  by  metastasis  is  greater  in  Wolffian 
carcinomata  than  in  carcinomata  arising  in  pseudomucinous  cysts. 

(8)  In  both  types  of  primary  ovarian  carcinoma  the  peritoneum  is 
the  most  frequent  seat  of  secondary  deposit. 

(9)  Glandular  metastasis  is  common  in  association  with  Wolffian 
cysts.  It  is  rare  in  association  with  pseudomucinous  cvsts.  In  the 
material  analysed,  glandular  metastasis  in  association  with  pseudo- 
mucinous cysts  did  not  occur. 

(10)  When  the  glands  are  infiltrated,  the  lumbar  and  iliac  glands 
are  affected  first. 

(11)  Staining    with     mucicarmine     is     useless    as    a    method    of 
differentiating  primary  pseudomucinous  carcinomata  of  the  ovary  1: 
tumours  in  the  ovary  secondary  to  carcinomata  of  the  alimentary  tract. 
Mucicarmine   stains   the   cells    lining    pseudomucinous    cysts  and    the 
epithelium  of  carcinomata  of  the  bowel  with  equal   intensity. 
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(12)  Secondary  carcinomata  of  the  ovary  do  not  appear  to  be 
especially  associated  with  primary  carcinomata  in  any  particular  site. 

(13)  In  more  than  75  per  cent,  of  cases,  secondary  ovarian 
carcinomata  are  of  no  clinical  significance.  In  less  than  25  per  cent, 
they  are  of  clinical  significance,  and  in  almost  all  such  cases  overshadow 
the  primary  growth. 

(14)  Fifty  per  cent,  of  secondary  ovarian  carcinomata  are  bilateral 
both  where  the  tumours  are  of  clinical  significance  and  where  they 
are  not. 

(15)  The  incidence  of  bilateral  secondary  ovarian  carcinomata  is 
similar  therefore  to  that  of  bilateral  primary  Wolffian  carcinomata  but 
is  very  much  greater  than  that  of  bilateral  primary  carcinomata 
arising  in  a  pseudomucinous  cyst. 

(16)  In  about  80  per  cent,  of  cases  the  method  of  secondary  invasion 
of  the  ovaries  appears  to  be  implantation.  The  method  of  invasion  in 
the  remainder  is  divided  equally  between  direct  spread  and  lymphatic 
permeation  or  metastasis. 

(17)  The  incidence  of  secondary  ovarian  tumours  of  clinical 
significance  is  much  greater  when  invasion  is  either  by  lymphatics 
or  by  contact  than  when  invasion  is  by  peritoneal  implantation. 

The  summary  of  the  cases  analysed  is  given  in  the  following 
appendix : — 

APPENDIX.1 

Wolffian  Carcinomata. 

P.M.  829,  1909 :  Female,  aged  40.  Bilateral  primary  carcinomata  of 
epoophoron  (left  greater  than  right).  Secondary  carcinoma  of  lumbar,  iliac, 
coeliac,  pancreatic,  hepatic,  mesenteric,  gastro-coronary,  thoracic,  cervical, 
axillary  and  inguinal  lymph  glands.  Secondary  carcinomatous  nodules  under 
right  parietal  pleura.  Secondary  subpleural  carcinomatous  nodules  in  left 
lung.  Secondary  subcapsular  carcinomatous  infiltration  of  liver.  Microscopic: 
(l)  Primary  papillary-cystic  and  solid,  cubical  and  polygonal-celled  carcinoma 
of  ovary  (Wolffian)  ;  (2)  secondary  papillary-cystic  and  solid,  cubical  and 
polygonal-celled  carcinoma  in  capsule  of  liver  and  adherent  diaphragm  ;  (3) 
secondary  papillary  carcinoma  in  cervical  lymph  gland. 

P.M.  940,  1909  :  Female,  aged  66.  Secondary  carcinomatous  invasion  of 
lumbar  lymph  glands  in  region  of  left  renal  artery.  Secondary  carcinomatous 
nodule  in  pelvic  colon.    Atrophic  right  ovary.     Operation:  Removal  of  primary 

1  The  letters  P.M.  (post  mortem)  and  S.D.  (Surgical  Department)  together  with  the 
figures  following  them  refer  to  the  indices  of  the  Pathological  Institute  of  the  London 
Hospital. 
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carcinoma  of  left  ovary.  (S.D.  629,  1909)  Microscopic  :  (l)  Secondary  acinar 
cubical-celled  carcinoma  of  pelvic  colon  ;  (2)  secondary  acinar,  columnar  and 
cubical-celled  carcinoma  of  lumbar  lymph  gland.  (S.D.  629,  1909)  Papillary- 
cystic  and  solid,  primary  carcinoma  of  left  epoophoron.  Microscopic  :  Primary 
papillary-cystic  and  tubular,  columnar  and  polygonal-celled  carcinoma  of  left 
ovary  (Wolffian). 

P.M.  636,  1910  :  Female,  aged  59.  Solid,  nodular,  primary  carcinoma  of 
left  ovary  (size  of  walnut),  adherent  to  posterior  wall  of  uterus.  Papillomatous 
projections  on  surface  of  tumour.  Small  mucinous  cysts  in  tumour  tissue. 
Carcinomatous  nodules  on  visceral  and  parietal  peritoneum.  Great  thickening 
of  parietal  peritoneum  and  of  great  omentum.  Secondary  carcinoma  of  lumbar, 
coeliac,  pancreatic,  gastro-coronary,  hepatic,  tracheal,  right  axillary  and  right 
and  left  cervical  lymph  glands.  Carcinomatous  infiltration  of  musculature  of 
hepatic  flexure  of  colon.  Secondary  carcinoma  of  visceral  and  parietal  pleurae 
of  left  side.  Secondary  carcinoma  of  visceral  pericardium.  Microscopic  : 
(l)  Primary  papillary,  tubular  and  solid,  columnar  and  cubical-celled  carcinoma 
of  left  ovary  (Wolffian)  ;  (2)  secondary  papillary,  tubular  and  solid,  columnar 
and  cubical-celled  carcinoma  of  peritoneum  of  uterus  ;  (3)  secondary  papillary, 
tubular  and  solid,  columnar  and  cubical-celled  carcinoma  of  cervical  lymph 
gland;  (4)  secondary  papillary,  tubular  and  solid,  columnar  and  cubical-celled 
carcinoma  of  gastro-hepatic  lymph  gland. 

P.M.  504,  1911  :  Female,  aged  54.  Bilateral,  papillary-cystic  primary 
carcinomata  of  epoophora  (each  5  cm.  diameter).  Projection  of  carcinomatous 
papillae  into  peritoneal  cavity.  Granular  friable  growth  on  peritoneum  in 
pelvis.  White  nodular  growth  over  whole  of  peritoneum  with  extreme  matting 
of  intestines.  Carcinomatous  nodules  on  superior  surface  of  diaphragm  and  on 
both  parietal  and  visceral  pleurae.  Microscopic :  (l)  Primary  tubular  and 
papillary,  cubical  and  polygonal-celled  carcinoma  of  ovary  (Wolffian); 
secondary,  tubular  and  papillary,  cubical  and  polygonal-celled  carcinoma  of 
peritoneum  ;  (3)  secondary  tubular  and  papillary,  cubical  and  polygonal-celled 
carcinoma  of  pleura. 

P.M.  947,  1911  :  Female,  aged  63.  Medullary,  papillary-cystic,  primary 
carcinoma  of  left  epoophoron  (4  cm.  by  2*5  cm.  by  •_!'•")  cm.).  Extreme  atrophy 
of  right  ovary.  Carcinomatosis  of  peritoneum.  Carcinomatous  nodule  beneath 
diaphragmatic  surface  of  liver.  Carcinomatous  nodule  in  one  upper  lumbar 
and  in  one  coeliac  lymph  gland.  Microscopic:  (1)  Primary  papillary-cys 
columnar-celled  carcinoma  of  ovary  (Wolffian'). 

P.M.  549,  1912  :  Female,  aged  48.  Solid,  papillary-cystic,  primary  carci- 
noma of  left  epoophoron  (8  em.  by  6  cm.).  Distension  of  left  Fallopian  tube 
by  growth.  Numerous  secondary  nodules  throughout  pelvic  peritoneum. 
Matting  of  great  omentum  by  secondary  nodules.  Numerous  secondary 
nodules  on  under  surface  of  right  dome  of  diaphragm.  Fibrous  carcinoma! 
adhesions  about  pelvic  colon.  Large  secondary  masses  in  right  and 
lumbar  and  left  iliac  lymph  glands.  Microscopic  :  (l)  Primary  papillary- 
my — oh  4 
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cystic,  columnar,  cubical  and  giant-celled  carcinoma  of  ovary  (Wolffian) ;  (2) 
secondary  papillary-cystic,  columnar,  cubical  and  giant-celled  carcinoma  of 
lumbar  lymph  gland ;  (3)  secondary,  papillary-cystic,  columnar,  cubical  and 
giant-celled  carcinoma  of  iliac  lymph  gland. 

P.M.  439,  1913  :  Female,  aged  43.  Secondary  carcinomatous  nodules  on 
and  in  mesentery  of  pendant  coils  of  small  intestine  in  pelvis.  Secondary 
nodule  in  fat  of  mesentery  of  rectum.  Carcinomatous  nodules  on  peritoneum, 
beneath  laparotomy  incision.  Operation,  removal  of  uterus  and  appendages. 
(S.D.  766,  1913.)  Bilateral,  solid,  rarely  cystic,  primary  carcinomata  of 
epoophora  (right,  7  cm.  by  6  cm.  by  4  cm. :  left.  11  cm.  by  6  cm.  by  5  cm.)  ; 
warty,  carcinomatous  nodules  on  surface  of  tumours  and  on  fundus  of  uterus. 
Microscopic  :  (1)  Papillary-cystic  and  tubular,  columnar-celled  carcinoma  of 
ovary  (Wolffian)  ;  (2)  columnar-celled  cyst  of  ovary  with  intracystic,  dendritic, 
papillary  fibromata  (Wolffian)- 

P.M.  752,  1913  :  Female,  aged  57.  Secondary  ulcerated  carcinoma  in  sub- 
mucosa  of  posterior  wall  of  urinary  bladder.  Secondary  carcinoma  of  left 
lumbar  and  right  and  left  internal  and  external  iliac  lymph  glands.  Opera- 
tions :  Eemoval  of  ovarian  tumour  at  Torquay  Hospital  in  1907  ;  removal  of 
ovarian  tumour  in  London  Hospital  in  1908  :  removal  of  rectum,  pelvic  colon 
and  uterus  (S.D.  2597,  1913).  Microscopic  :  (l)  Secondary  papillary  and 
tubular,  cubical,  spheroidal  and  polygonal-celled  epoophoric  (Wolffian)  carcinoma 
in  urinary  bladder  ;  (2)  Secondary,  papillary  and  tubular,  cubical,  spheroidal 
and  polygonal-celled,  carcinoma  of  lumbar  lymph  gland.  (S.D.  2597,  1913) 
Secondary  carcinoma  of  serosa  and  muscularis  of  rectum.  Microscopic : 
Secondary,  papillary  and  tubular,  columnar-celled  carcinoma  invading  rectum 
(primary  in  epoophoron). 

P.M.  818,  1913  :  Female,  aged  50.  Papillary-cystic,  primary  carcinoma  of 
left  epoophoron  (21  cm.  by  16  cm.  by  13  cm.).  Secondary  carcinoma  of  left 
internal  iliac,  coeliac,  right  axillary,  oesophageal,  right  and  left  bronchial  lymph 
glands  and  in  lymph  glands  at  bifurcation  of  trachea.  Numerous  nodules  of 
secondary  carcinoma  (up  to  2  cm.  by  1  cm.)  throughout  liver.  Carcinomatosis 
of  visceral  and  parietal  pleura  especially  on  right  side.  Carcinomatosis  of  both 
lungs.  Carcinomatous  nodules  scattered  over  peritoneum.  Small  epoophoric 
cyst  in  hihuu  of  right  ovary.  Microscopic  :  (l)  Tubular  and  papillary-cystic, 
short  columnar  and  polygonal-celled  carcinoma  of  ovary  (Wolffian)  ;  (2) 
secondary,  papillary,  polygonal-celled  carcinoma  of  liver  ;  (3)  secondary, 
tubular,  polygonal-celled  carcinoma  of  pleura  and  lung;  (4)  secondary,  tubular 
and  papillary  polygonal-celled  carcinoma  of  lumbar  lymph  gland  ;  (5)  benign 
epoophoric  cyst  in  hilum  of  right  ovary  (Wolffian) 

P.M.  436,  1914  :  Female,  aged  4(5.  Medullary,  primary  carcinoma  of  right 
epoophoron  (5  cm.  by  1  cm.).  Medullary  and  papillary-intracystic,  primary 
carcinoma  of  left  epoophoron  (8  cm.  by  8  cm.).  Nodular,  secondary,  carcino- 
matous infiltration  of  tissues  of  both  broad  ligaments  and  of  pelvic  cellular 
tissue.    Carcinomatosis  of  peritoneum  in  Douglas's  pouch.     Carcinomatosis  of 
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whole  of  peritoneum,  especially  on  diaphragm  and  around  pyloric  end  of 
stomach.  Carcinomatosis  of  wall  of  descending  and  pelvic  colon,  and  of  sub- 
jacent retro-peritoneal  tissue.  Secondary  carcinoma  of  lumbar,  iliac,  cceliac, 
pancreatic,  gastro-hepatic  and  tracheal  lymph  glands.  Carcinomatosis  of  left 
pleura.  Microscopic  :  (l)  S6lid,  alveolar,  spheroidal,  polygonal  and  giant-celled 
carcinoma  of  ovary  (Wolffian) ;  (2)  secondary,  solid,  alveolar,  spheroidal,  poly- 
gonal and  giant-celled  carcinoma  of  lumbar  lymph  gland  ;  (3)  secondary,  solid, 
alveolar,  spheroidal,  polygonal  and  giant-celled  carcinoma  of  omentum  ;  (4) 
secondary,  solid,  alveolar,  spheroidal,  polygonal  and  giant-celled  carcinoma  of 
pleura. 

P.M.  2,  1917  :  Female,  aged  56.  Papillary-cystic  and  solid,  primary  carci- 
noma of  right  epoophoron  (9  cm.  diameter).  Confluent,  secondary,  carcino- 
matous nodules  all  over  peritoneum  of  pelvis.  Carcinomatosis  of  parietal  and 
visceral  peritoneum  and  of  sausage-shaped  omentum.  Operation,  removal  of 
left  ovarian  cyst.  (S.D.  1665,  1916.)  Microscopic :  (l)  Papillary-cystic 
columnar  and  cubical-celled  carcinoma  of  ovary  (Wolffian)  ;  (2)  secondary 
papillary-cystic  columnar  and  cubical-celled  carcinoma  of  floor  of  pelvis.  (S.D. 
1665,  1916)  Papillary-cystic  and  solid,  primary  carcinoma  of  left  epoophoron 
(15  cm.  diameter).  Microscopic  :  Papillary  and  tubular,  columnar-celled 
carcinoma  of  ovary  (Wolffian). 

P.M.  351,  1917  :  Female,  aged  60.  Bilateral,  partly  solid,  partly  cystic, 
primary  carcinoma  of  ovaries  (right,  5  cm.  in  diameter  ;  left,  1  cm.  in  diameter). 
Direct  carcinomatous  invasion  of  left  Fallopian  tube  and  left  ureter. 
Carcinomatous  plaques  and  nodules,  some  cystic,  over  parietal  and  visceral 
peritoneum.  One  polycystic  secondary  nodule  (1'2  cm.  in  diameter)  projecting 
on  mucosa  of  lower  ileum.  Secondary  carcinoma,  often  polycystic,  filling  right 
and  left  lumbar,  right  and  left-  internal,  external  and  common  iliac,  cceliac, 
hepatic,  and  right  and  left  inguinal  lymph  glands.  Nodules  of  secondary 
carcinoma  in  mesenteric  and  gastro-coronary  lymph  glands.  Nodular  and 
diffuse  carcinomatosis  of  lower  half  of  left  parietal  pleura. 

P.M.  265,  1918  :  Female,  aged  61.  Necrosed,  medullary,  primary  carcinoma 
filling  Douglas's  pouch  and  covering  uterus  and  appendages.  Whole  of  right 
Fallopian  tube  and  small  fragment  of  right  ovarj  identified.  Secondary 
medullary,  carcinomatous  plaque  covering  under-surface  of  right  dome  of 
diaphragm  and  greater  part  of  left  dome.  Carcinomatosis  of  parietal  and 
visceral  peritoneum  and  omentum.  Secondary  carcinomatous  mass  (10  cm.  by 
3  cm.)  in  ascending  mesocolon.  Secondary  carcinoma  in  lumbar  and  culiae 
lymph  glands.  Microscopic:  (l)  Papillary  and  solid,  columnar,  cubical  and 
polygonal-celled  carcinoma  of  ovary  (Wolffian);  (2)  secondary,  intracystdo- 
papillary  and  solid,  columnar,  cubical  and  polygonal-celled  carcinoma  of 
retroperitoneal  tissue;  (3)  secondary,  solid,  diffuse,  spheroidal-celled  carcinoma 
of  cceliac  lymph  gland;  (4)  secondary,  intraoystio-papillary  and  solid. 
columnar,   cubical    and    polygonal-celled   carcinoma  of   ascend;:  jlon. 
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P.M.  275,  1918  :  Female,  aged  49.  Papillary-cystic,  primary  carcinoma  of 
left  epoophoron  (14  cm.  in  diameter).  Secondary,  carcinomatous  nodule 
(2'5  cm.  by  1  cm.)  in  right  ovary.  Secondary  carcinoma  of  lumbar,  right 
internal  and  external  iliac,  coeliac,  pancreatic  and  right  and  left  inguinal  lymph 
glands.  Diffuse  carcinomatosis  of  peritoneum,  especially  of  great  omentum. 
Carcinomatosis  of  liver,  extending  from  capsule  to  depth  of  2'5  cm.  Micro- 
scopic :  (l)  Intracystic-papillary,  columnar  and  cubical-celled  carcinoma  of  left 
ovary  (Wolffian)  ;  (2)  secondary,  intracystic-papillary,  columnar,  cubical, 
polygonal  and  giant-celled  carcinoma  of  right  ovary  ;  (3)  secondary,  tubular, 
solid  and  intracystic-papillary,  cubical  and  polygonal-celled  carcinoma  of 
inguinal  lymph  gland  ;  (4)  secondary,  tubular,  solid  and  intracystic-papillary, 
cubical  and  polygonal-celled  carcinoma  of  omentum. 

P.M.  360,  1919  :  Female,  aged  45.  Secondary  carcinomatous  nodules 
(0'5  cm.  by  0'3  cm.)  on  peritoneum  of  Douglas's  pouch  and  in  lower  border 
of  great  omentum.  Secondary  nodule  in  mesentery  of  iliac  colon.  Medul- 
lary secondary  carcinoma  in  right  and  left  lumbar,  right  and  left  external 
iliac,  left  internal  iliac,  coeliac,  pancreatic  and  hepatic  lymph  glands. 
Operation  :  Eemoval  of  right  and  left  carcinomatous  ovarian  cysts.  (S.D.  940, 
1919.)  Microscopic:  (1)  Secondary,  solid  and  papillary,  rarely  tubular, 
polygonal-celled  carcinoma  of  coeliac  lymph  gland  ;  (2)  secondary,  solid  and 
papillary,  polygonal-celled  carcinoma  of  left  lumbar  lymph  gland  ;  (3)  secondary, 
tubular  and  intracystic-papillary,  short  columnar  and  polygonal-celled  carci- 
noma of  pancreatic  lymph  gland.  (S.D.  940,  1919)  Bilateral,  papillary-cystic, 
primary  carcinomata  of  epoophora  (17  cm.  by  11  cm.,  and  7  cm.  by  5*5  cm.). 
Secondary,  solid,  carcinomatous  nodule  (3 '5  cm.  by  2  cm.)  on  ostium  of 
Fallopian  tube.  Microscopic  :  (l  and  2)  Bilateral,  papillary-cystic  and  solid, 
cubical  and  columnar-celled  carcinoma  of  ovaries  (Wolffian)  ;  (3)  secondary, 
papillary-cystic  and  solid,  cubical  and  columnar-celled  carcinoma  of  Fallopian 
tube. 

P.M.  361,  1919:  Female,  aged  74.  Secondary  carcinomatous  infiltration 
of  surface  of  right  ovary  (4  cm.  by  2  cm.  by  1  cm.).  Numerous,  medullary, 
partly  hemorrhagic,  carcinomatous  masses  (up  to  6  cm.  by  5  cm.)  on  peritoneum 
of  pelvis.  Medullary,  white,  secondary  nodule  (4  cm.  by  3  cm.)  on  peritoneum 
of  right  dome  of  diaphragm.  A  few  small  secondary  nodules  in  capsule  of 
liver.  Operation:  (1)  Removal  of  primary  cystic  carcinoma  of  left  ovary 
(S.D.  505,  1910).  Operation  :  (2)  Eemoval  of  pelvic  secondary  mass  (S.D. 
941,  1919).  Microscopic:  (1)  Secondary,  solid  and  intracystic-papillary, 
spheroidal  and  small  polygonal-celled  carcinoma  of  surface  of  ovary;  (2) 
secondary,  solid  and  intracystic-papillary,  spheroidal  and  small-polygonal- 
celled  carcinoma  of  pelvic  peritoneum  ;  (3)  secondary,  solid  and  intracystic- 
papillary,  spheroidal  and  small  polygonal- celled  carcinoma  of  right  ovary. 
(S.D.  505,  L910)  Cystic  and  solid,  primary  carcinoma  of  left  epoophoron 
'JO'5  cm.  in  diameter).  Microscopic:  (1)  Solid,  almost  solid  papillary,  rarely 
tuhular,  small  columnar  and  polygonal-celled  carcinoma  of  ovar\  (Wolffian). 
(S.D.  94  1 ,    1019)    Partly  necrosed,  secondary,  carcinomatous   mass   (10  cm.    by 
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12")  cm.  by  9"5  cm.)  from  peritoneum  of  pelvis.  Microscopic  :  Secondary,  solid 
and  almost  solid,  papillary,  small  columnar  and  polygonal-celled  carcinoma 
of  peritoneum. 

Carcinomatous  Pseudomucinous  Cysts. 

P.M.  1118,  1909  :  Female,  aged  30.  Carcinoma  of  stump  of  pedicle  of  left 
ovarian  cyst.  Eight  ovary  normal.  Secondary,  slightly  ulcerated,  constricting, 
annular,  mucous  carcinoma  of  rectum,  at  level  of  cervix  uteri.  Small  secondary 
carcinomatous  nodule  in  serosa  of  pelvic  colon.  Operation :  Removal  of 
primary  carcinoma  of  left  ovary  (S.D.  420,  1909).  Microscopic  :  (1)  Secondary, 
tubular,  columnar-celled  carcinoma  of  pedicle  of  ovarian  cyst :  (2)  secondary, 
tubular,  columnar-celled,  mucous  carcinoma  of  rectum  :  (3)  secondary,  tubular, 
columnar-celled,  mucous  carcinoma  of  serosa  of  pelvic  colon.  (S.D.  420,  1909) 
Multilocular,  partly  cystic,  partly  solid  carcinoma  of  left  ovary  '  177  cm.  by 
15'5  cm.  by  10  cm.).  Microscopic:  Primary,  papillary  and  tubular,  columnar- 
celled,  carcinomatous,  pseudomucinous  cyst  of  ovary. 

P.M.  1132,  1910 :  Female,  aged  38.  No  carcinoma  found.  Operation  : 
Removal  of  carcinomatous  cyst  of  ovary  (S.D.  1218,  1910).— (S.D.  1218,  1910) 
Multilocular,  solid  and  cystic,  partly  necrotic,  carcinoma  of  ovary  (20'5  cm. 
by  10  cm.).  Microscopic  :  Primary,  multilocular,  papillary  and  tubular, 
columnar-celled,  carcinomatous,  pseudomucinous  cyst  of  ovary. 

P.M.  1195,  1911 :  Female,  aged  30.  Primary,  multilocular,  carcinomatous 
cyst  of  right  ovary.  Pseudomyxoma  peritonei.  No  rupture  detected  in  cyst. 
Corpora  fibrosa  in  small  left  ovary.  Microscopic:  (l)  Primary,  multilocular 
tubular,  columnar-celled,  carcinomatous,  pseudomucinous  cyst  of  ovary  ;  - 
degenerate  columnar  cells  in  nodular,  organizing,  fibrinous  exudate  on 
peritoneum. 

P.M.  315,  1914  :  Female,  aged  52.  No  carcinoma  found.  Corpus  luteum 
in  right  ovary.  Operation  :  Removal  of  left  appendages  and  resection  of 
small  intestine  (S.D.  1019,  1914).— (S.D.  1019,  1914)  Areas  of  solid,  primary 
carcinoma  in  multilocular,  pseudomucinous,  adenomatous  cyst  of  ovary  (24  cm. 
in  diameter).  Microscopic:  (1)  Multilocular,  pseudomucinous,  adenomatous 
cyst  of  ovary ;  (2)  tubular  and  papillary,  columnar-celled,  carcinoma- 
pseudomucinous  cyst  of  ovary. 

P.M.   419,    1914  :     Female,   aged    44.      Secondary  carcinomatosis  of  whole 
of  peritoneum,  with  firm,  nodular,  carcinomatous  growth  throughout  - 
shaped  omentum.     Localized,  carcinomatous  infiltration  of  capsule  of  liver  in 
region  of  attachment  of  falciform  ligament,     No  trace  of  either  tube  or  ovary 
found.     Operation:   Removal  of  ovarian  cyst  (S.D.  1627,  L913).  Microscopic: 
(l)   Secondary,  solid,  spheroidal  and  polygonal-celled,  scirrhous  oarcinom 
omentum  (primary  in  ovary).    (S.D.  1627,  1913.)    Areas  of  primary  carcinoma 
in  pseudomucinous,  adenomatous  oyst  of  ovary  (25  em.  in  diameter'.      Micro- 
scopic :  Tubular  and  papillary  .  columnar-celled,  carcinom  ndomucii 
cyst  of  ovary. 
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P.M.  173,  1915:  Female,  aged  59.  Cystic  and  solid,  primary  carcinomatous, 
pseudomucinous  cyst  of  right  ovary  (9'5  cm.  by  7  cm.  by  5  cm.).  Direct, 
secondary,  carcinomatous  infiltration  of  right  broad  ligament.  Infiltration  by 
carcinoma  of  adherent  caecum.  Diffuse,  carcinomatous  thickening  of  parietal 
peritoneum.  Close  set  nodules  over  visceral  peritoneum  of  intestines,  stomach 
and  liver.  Secondary  carcinoma  around  hepatic  portion  of  inferior  vena  cava. 
Atrophy  of  left  ovary.  Microscopic  :  (l)  Papillary-cystic  and  tubular,  columnar- 
celled,  carcinomatous,  pseudomucinous  cyst  of  ovary;  (2)  secondary,  diffuse 
infiltrating,  giant-celled  carcinoma  of  parietal  peritoneum. 

P.M.  590,  1915  :  Female,  aged  62.  Necrosed,  solid,  medullary,  partly 
cystic,  primary  carcinoma  of  right  ovary  (25  cm.  by  18  cm.).  Solid,  medullary, 
partly  cystic,  primary  carcinoma  of  left  ovary  (10  cm.  by  10  cm.).  Ulcerated, 
secondary  carcinomatous  ulcer  (3'5  cm.  in  diameter)  in  iliac-colon  45  cm. 
above  rectum,  adherent  to  right  ovarian  growth.  Miliary  carcinomatosis 
throughout  peritoneum.  Secondary,  carcinomatous  nodule  in  liver.  Scirrhous, 
carcinomatous  adhesions  around  spleen.  Microscopic :  (l)  Papillary-cystic 
and  tubular,  columnar-celled,  carcinomatous,  pseudomucinous  cyst  of  ovary  ; 
(2)  secondary,  papillary-cystic  and  tubular,  columnar-celled  carcinoma  of  iliac 
colon  ;  (3)  secondary,  papillary-cystic  and  tubular,  columnar-celled  carcinoma 
of  liver. 

P.M.  671,  1915  :  Female,  aged  56.  Degenerate,  solid,  medullary,  mucous, 
primary  carcinoma  of  right  ovary  (9  cm.  by  6*5  cm.  by  6*5  cm.).  Secondary 
nodule  (3*5  cm.  by  2  cm.  by  1'4  cm.)  of  medullary,  mucous  carcinoma  in  left 
ovary.  Carcinomatosis  of  peritoneum.  Scirrhous  carcinomatous  nodule 
(3*5  cm.  by  2'5  cm.  by  1'5  cm.)  in  tail  of  pancreas.  Secondary  nodule  of 
carcinoma,  constricting  lumen  of  small  intestine,  7  cm.  above  ileocecal  valve. 
Scirrhous,  secondary  nodule  in  and  beneath  capsule  of  right  lobe  of  liver. 
Microscopic:  (l)  Papillary-cystic  and  tubular,  columnar-celled,  carcinomatous, 
pseudomucinous  cyst  of  right  ovary  ;  (2)  secondary,  papillary-cystic  and  tubular, 
columnar-celled  carcinoma  of  left  ovary  ;  (3)  secondary,  papillary-cystic  and 
tubular,  columnar-celled  carcinoma  of  liver  ;  (4)  secondary,  papillary-cystic  and 
tubular,  columnar-celled  carcinoma  of  pancreas. 

P.M.  272,  1917:  Female,  aged  26.  No  secondary  carcinoma.  No 
abnormality  of  right  ovary.  Operation  :  Piemoval  of  carcinomatous  ovarian 
cyst  (S.D.  539,  1917).— (S.D.  539,  1917)  Area  of  primary  carcinoma  in 
multilocular,  pseudomucinous,  adenomatous  cyst  (30  cm.  by  29  cm.).  Micro- 
scopic :  (1)  Tubular  and  papillary,  columnar-celled,  carcinomatous,  pseudo- 
mucinous cyst  of  ovary. 

Secondary  Carcinomatous  Nodules  in  Ovary. 

P.M.  J94,  1909:  Female,  aged  42.  Ulcerated,  scarred,  scirrhous,  primary 
carcinoma  of  greater  curvature  of  stomach,  infiltrating  mucous  membrane. 
Permeation  of  lymphatics  of  lesser  curvature  to  liver  and  diaphragm.     General 
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carcinomatosis  of  peritoneum.  Secondary  carcinoma  of  lymph  glands  of  lesser 
and  greater  curvature  of  stomach  and  of  cceliac  lymph  glands.  Carcinomatous 
infiltration  of  cortex  of  ovaries  (4  cm.  by  3  cm.).  Microscopic:  (1)  Solid, 
spheroidal-celled,  scirrhous  carcinoma  of  stomach ;  (2)  secondary,  solid, 
spheroidal-celled,  scirrhous  carcinoma  of  lymph  gland  of  lesser  curve  of 
stomach  ;   (3)  secondary,  solid,  spheroidal-celled,  scirrhous  carcinoma  of  ovary. 

P.M.  945,  1909  :  Female,  aged  42.  Large,  annular,  constricting,  ulcerated, 
mucous,  primary  carcinoma  in  transverse  colon.  Carcinomatosis  of  peritoneum. 
Masses  of  secondary  carcinoma  between  diaphragm  and  liver,  surrounding 
spleen  and  in  Douglas's  pouch.  Secondary  carcinoma  of  lumbar,  cceliac, 
mesenteric,  bronchial,  tracheal  and  left  supraclavicular  lymph  glands.  Sub- 
capsular, carcinomatous  invasion  of  liver.  Nodular,  secondary  carcinoma  of 
both  ovaries  (5  cm.  by  4  cm.  by  4  cm.).  Microscopic  :  (l)  Tubular,  mucous 
carcinoma  of  transverse  colon  ;  (2)  secondary,  tubular,  mucous  carcinoma  of 
ovary. 

P.M.  955,  1909:  Female,  aged  51.  Discrete  nodule  of  primary  carcinoma 
in  left  breast  over  fifth  intercostal  space.  Large  mass  of  carcinomatous  lymph 
glands  in  left  posterior  cervical  triangle,  reaching  scapula  and  invading  cervical 
muscles.  Massive,  confluent,  carcinomatous  lymph  glands  in  right  posterior 
triangle  and  in  both  axillae.  Carcinomatous  infiltration  of  tracheal,  cceliac 
and  lumbar  lymph  glands.  Secondary  carcinomatous  nodules  in  cystic  ovaries. 
Microscopic  :  (l)  Primary,  solid,  alveolar  and  acinar,  spheroidal-celled,  medullary 
carcinoma  of  left  breast ;  (2)  secondary,  solid,  alveolar  and  acinar,  spheroidal- 
celled,  medullary  carcinoma  of  cervical  lymph  gland ;  (3)  secondary,  solid, 
alveolar  and  acinar,  spheroidal-celled,  medullary  carcinoma  of  left  ovary  : 
(4)  secondary,  solid,  alveolar  and  acinar,  spheroidal-celled,  medullary  carcinoma 
of  right  ovary. 

P.M.  1142,  1909  :  Female,  aged  45.  Large,  scirrhous,  primary  carcinoma 
occupying  whole  of  left  breast.  Infiltration  of  cutaneous  lymphatics  around 
left  nipple.  Small,  secondary,  carcinomatous  nodules  in  left  axillary,  right  and 
left  cervical,  oesophageal,  gastric,  cceliac,  lumbar  and  mesenteric  lymph  glands. 
Numerous  submucous  secondaries  in  appendix  and  in  lower  7'5  cm.  of  ileum. 
Small  submucous  nodules  scattered  throughout  jejunum  and  ileum.  Sub- 
peritoneal secondaries  in  Douglas's  pouch.  Miliary  secondary  deposits  in 
pericardium.  One  small  secondary  nodule  in  liver.  Carcinomatous  infiltration 
of  enlarged  red  spleen.  Minute  secondaries  in  medulla  of  suprarenale. 
Carcinomatous  nodules  in  right  ovary.  Submucous,  carcinomatous  uodules 
in  stomach.  Scirrhous  secondary  deposits  throughout  marrow  oi  femur, 
sternum  and  ribs;  ebonizing  secondaries  in  lumbar  spine.  Mien 
(l)  Solid,  rarely  tubular,  scirrhous  carcinoma  of  left  breast  _  -  oondary, 
solid,  rarely  tubular,  scirrhous  carcinoma  of  iliac  lymph  gland  :  (3)  secondary, 
solid,  rarely  tubular,  scirrhous  carcinoma  of  right  ovary  ;  (4)  secondary,  -olid, 
rarely  tubular,  scirrhous  oarcinoma  of  Lumbar  lymph  gland  londary, 

solid,  rarely  tubular,  soirrhous  carcinoma  oi  left  cervical  lymph  gland 
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secondary,  solid,  rarely  tubular,  scirrhous  carcinoma  of  marrow  of  femur ; 
(7)  secondary,  solid,  rarely  tubular,  scirrhous  carcinoma  of  spleen. 

P.M.  289,  1910  :  Female,  aged  37.  Scar  of  ulcer  midway  on  lesser  curve 
with  scarred  ulceration  of  pyloric  end  of  stomach.  Scirrhous  carcinomatous 
infiltration  of  whole  of  submucosa  of  stomach,  spreading  through  muscle  to 
subserosa.  Submucous  infiltration  of  lower  3  cm.  of  oesophagus.  Secondary 
carcinoma  in  lymph  glands  of  lesser  curve  and  in  coeliac,  pancreatic,  lumbar, 
oesophageal,  supraclavicular  and  right  and  left  cervical  lymph  glands. 
Carcinomatosis  of  peritoneum.  Secondary  carcinomatous  nodules  in  bodies  of 
second,  third  and  fourth  lumbar  vertebra?,  and  one  secondary  nodule  in 
manubrium  sterni.  Secondary  carcinomatous  nodules  in  right  ovary. 
Microscopic  :  (1)  Primary,  solid  and  tubular,  spheroidal-celled  carcinoma  of 
stomach ;  (2)  secondary,  solid  and  tubular,  spheroidal-celled  carcinoma  of 
cervical  lymph  gland ;  (3)  secondary,  solid  and  tubular,  spheroidal-celled 
carcinoma  of  right  ovary. 

P.M.  864,  1910  :  Female,  aged  31.  Ulcerated  primary  carcinoma  on 
posterior  surface  of  pyloric  canal,  4  cm.  from  sphincter.  Submucous  infil- 
tration of  pyloric  canal  and  of  first  part  of  duodenum.  Carcinomatosis  of 
peritoneum,  especially  of  Douglas's  pouch.  Secondary  carcinomatosis  of 
mesenteric,  cceliac,  lumbar  and  omental  lymph  glands,  in  small  lymph  glands 
of  lesser  curvature  of  stomach  and  in  large  lymph  gland  of  cardia  ;  also  in 
lymph  glands  of  posterior  and  superior  mediastina,  and  in  a  mass  of  glands 
in  left  posterior  cervical  triangle.  Small  secondary  nodules  in  visceral  pleurae- 
Small,  secondary  nodules  in  liver.  Secondary  nodule  (1  cm.)  in  left  ovary. 
Microscopic  :  (1)  Solid,  spheroidal-celled  carcinoma  of  stomach  ;  (2)  secondary, 
solid,  spheroidal- celled  carcinoma  of  liver  ;  (3)  secondary,  solid,  spheroidal- 
celled  carcinoma  of  left  cervical  lymph  gland  ;  (4)  secondary,  solid,  spheroidal- 
celled  carcinoma  of  mesenteric  lymph  gland. 

P.M.  123,  1911 :  Female,  aged  46.  Scirrhous  primary  carcinomatous 
infiltration  of  pylorus  and  of  10  cm.  of  pyloric  end  of  stomach  ;  superficial 
ulceration  of  growth  on  greater  curvature.  Submucous  and  subserous  carci- 
nomatous spread  in  stomach.  Secondary  carcinoma  of  cceliac,  gastro-hepatic 
and  upper  lumbar  lymph  glands.  Carcinomatous  nodule  in  left  supraclavicular 
lymph  gland.  Carcinomatosis  of  peritoneum,  especially  of  diaphragm  and  in 
Douglas's  pouch.  Sausage-shaped  omentum.  Carcinomatosis  of  parietal 
pleura.  Numerous  secondary  nodules,  with  central  necrosis,  in  fatty  liver. 
Small  secondary  nodule  (size  of  pea)  in  both  ovaries.  Microscopic  :  (1)  Tubular, 
small  cubical  and  columnar-celled  carcinoma  of  stomach. 

P.M.  1136, 1911  :  Female,  aged  34.  Large,  ulcerating,  purulent,  medullary, 
annular,  primary  carcinoma  of  pelvic  colon.  Carcinomatosis  of  peritoneum. 
Kxtensive  carcinomatosis  of  Douglas's  pouch.  Carcinomatous  infiltration  of 
great  omentum.  Secondary  carcinoma  of  lumbar,  iliac,  cceliac,  hepatic,  lymph 
glands,  and  glands  of  lesser  and  greater  omenta.  Numerous  carcinomatous 
secondaries    in   liver.      Diffuse   carcinomatous    infiltration    of    liver  spreading 
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from  lymphatics  around  gall-bladder.  Secondary,  carcinomatous  nodules  in 
both  ovaries.  Microscopic  :  (l)  Primary,  solid,  rarely  tubular,  polygonal-celled 
carcinoma  of  colon  ;  (2)  secondary,  solid,  rarely  tubular,  polygonal-celled 
carcinoma  of  liver. 

P.M.  1191,  1911:  Female;,  aged  64.  Large,  primary  carcinomatous  ulcer 
of  pelvic  colon,  28  cm.  from  anus.  Nodule  of  carcinoma  in  site  of  left  ovary, 
in  base  of  ulcer.  Microscopic  :  (1)  Secondary,  tubular  and  papillary,  columnar- 
celled,  mucous  carcinoma  of  ovary. 

P.M.  1221,  1911 :  Female,  aged  41.  Scirrhous,  constricting,  primary 
carcinoma  (2'5  cm.  long)  involving  common  bile  and  cystic  ducts.  Infiltration 
of  surrounding  tissues  and  walls  of  hepatic  and  cystic  ducts  and  gall-bladder. 
Cholelithiasis.  Numerous  carcinomatous  secondaries  throughout  liver. 
Scirrhous  nodules  in  omentum,  mesentery,  and  in  subserous  tissue  of  caecum 
and  ascending  colon,  Implantation  nodules  in  Douglas's  pouch.  Small, 
scarred,  carcinomatous  nodule  in  appendix.  Large,  secondary  carcinomatous 
nodule  in  right  suprarenal  gland.  Carcinomatous  infiltration  of  hepatic,  ca-liac- 
upper  lumbar,  gastric,  bronchial  and  lower  tracheal  lymph  glands.  Carcino- 
matous infiltration  of  lymphatics  of  visceral  pleura  and  of  under  surface  of 
diaphragm.  Secondary  carcinomatous  nodule  (2  cm.  in  diameter)  in  right 
ovary.  Microscopic  :  (l)  Primary,  solid,  rarely  tubular,  cubical,  spheroidal 
and  polygonal-celled,  scirrhous,  rarely  mucous,  carcinoma  of  common  bile-duct : 
(2)  secondary,  solid,  rarely  tubular,  cubical,  spheroidal  and  polygonal-celled, 
scirrhous,  rarely  mucous,  carcinoma  of  suprarenal  gland  ;  (3)  secondary,  solid, 
rarely  tubular,  cubical,  spheroidal  and  polygonal-celled,  scirrhous,  rarely 
mucous,  carcinoma  of  liver  ;  (4)  secondary,  solid,  rarely  tubular,  cubical, 
spheroidal  and  polygonal-celled  scirrhous,  rarely  mucous,  carcinoma  of  ovary  : 
(5)  secondary,  solid,  rarely  tubular,  cubical,  spheroidal  and  polygonal-celled, 
scirrhous,  rarely  mucous,   carcinoma  of  lumbar  lymph  gland. 

P.M.  793,  1912  :  Female,  aged  50.  Scirrhous,  primary  carcinoma  (3  cm. 
in  diameter)  of  breast  beneath  right  nipple.  Multiple,  secondary,  carcino- 
matous nodules  throughout  both  lungs.  Carcinomatosis  of  parietal  and  visceral 
pleurae.  Carcinomatous  nodules  in  bronchial,  mediastinal,  right  supraclavicular 
and  lower  cervical  lymph  glands,  also  in  gastro-hepatic,  ooeliao,  pancreatic  and 
upper  lumbar  lymph  glands  and  in  glands  of  lesser  and  greater  curve  of 
stomach.  Carcinomatous  nodules  and  diffuse  carcinomatosis  throughout  liver. 
Secondary  scirrhous  nodule  in  right  suprarenal  gland.  Carcinomatous  nodules 
in  spleen.  Carcinomatous  nodules  in  lower  part  of  shaft  of  right  humerus. 
Sclerosing  carcinoma  in  neck  and  upper  part  of  shaft  of  right  femur  and 
in  lumbar  vertebra'.  Secondary  carcinomatous  nodules  in  peritoneum  of 
Douglass  pouch  with  scirrhous  carcinomatous  nodules  in  both  ovaries  right 
2'5  cm.  by  2'5  cm.  ;  left  2'5  cm.  by  2*5  cm.). 

P.M.    197,    1913  :    Female,   aged    is.      Ulcerated   primary   carcinoma   of 

vaginal  portion  of  cervix  uteri.      Carcinomatous  infiltration  of  whole  thick] 
of  cervical  and  uterine  walls.     Masses  of  nodular  growth  in  both  broad  li.~ 
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Direct  spread  of  carcinoma  to  adjacent  ovaries  (5  cm.  greatest  diameter) 
and  along  walls  of  both  Fallopian  tubes.  Discrete  carcinomatous  nodules 
on  upper  part  of  vagina.  Extensive  carcinomatosis  of  pelvic  peritoneum. 
Carcinomatous  nodules  scattered  over  rest  of  peritoneum  ;  larger  nodules  (up 
to  2  cm.)  in  omentum.  Massive  carcinomatous  secondaries  in  iliac  (4  cm.), 
lumbar  (3  cm.),  and  in  coeliac  lymph  glands  (2  cm.) ;  also  in  bronchial  and 
lower  tracheal  lymph  glands  ;  one  nodule  in  right  supraclavicular  lymph  gland 
and  one  minute  nodule  in  lower  oesophageal  lymph  gland.  Multiple,  small, 
secondary  nodules  (l  cm.)  throughout  liver.  A  few  small  carcinomatous 
nodules  in  kidneys.  Numerous  large,  secondary  nodules  (3  cm.)  throughout 
both  lungs.  Microscopic:  (1)  Primary,  solid,  small,  polygonal-celled  carcinoma 
of  vaginal  portion  of  cervix  uteri  invading  corpus  ;  (2)  secondary,  solid,  poly- 
gonal-celled carcinoma  of  liver. 

P.M.  646,  1913  :  Female,  aged  38.  Diffuse,  scirrhous,  primary  carcinoma 
of  whole  of 'right  breast.  Carcinomatous  infiltration  of  skin,  subjacent  fasciaB 
and  pectoral  muscles  spreading  to  left  side  of  chest  and  down  right  rectus 
sheath.  Nodules  of  secondary  carcinoma  in  left  breast.  Secondary  carcinoma 
in  right  and  left  axillary,  bronchial,  mediastinal,  coeliac,  left  hepatic,  pancreatic, 
lumbar,  iliac,  inguinal  and  mesenteric  lymph  glands,  and  in  lymph  glands  on 
lesser  curvature  of  stomach.  Scirrhous  carcinomatous  thickening  of  right 
parietal  pleura.  Secondary  carcinomatous  nodules  on  both  surfaces  of  both 
domes  of  diaphragm.  Carcinomatosis  of  parietal  and  visceral  peritoneum. 
A  few  small,  subperitoneal,  carcinomatous  nodules  in  pancreas.  Secondary, 
carcinomatous  nodules  in  suprarenal  glands.  Minute,  secondary  nodules  in 
liver.  Secondary  carcinomatous  nodules  in  both  ovaries  (left,  4  cm.  by  2'5  cm.  ; 
right,  4  cm.  by  2  cm.).  Microscopic  :  (l)  Secondary,  solid  and  tubular, 
polygonal  cellel,  scirrhous   carcinoma  of  liver. 

P.M.  93,  1914  :  Female,  aged  45.  Primary  carcinoma  of  head  of  pancreas. 
Complete  obliteration  of  common  bile-duct,  in  its  transpancreatic  course. 
Mass  of  firm,  seminecrotic  growth  (8  cm.  in  diameter)  surrounding  extra- 
pancreatic  common  bile-duct,  lower  portion  of  hepatic  duct  and  whole  of  cystic 
duct.  Carcinomatous  infiltration  of  tissues  in  hilum  of  liver,  and  carcinomatous 
invasion  of  portal  and  hepatic  veins.  Carcinomatous  invasion  of  wall  of 
duodenum,  puckering  mucosa.  Direct,  carcinomatous  invasion  of  liver  in 
region  of  gall- bladder ;  a  few  secondary  nodules  scattei^ed  throughout  liver. 
Matted  mass  of  secondary  carcinoma  in  coeliac,  pancreatic  and  lumbar  lymph 
glands  ;  secondary  carcinoma  in  glands  of  lesser  curvature  of  stomach  and  in 
lower  oesophageal  and  left  supraclavicular  lymph  glands.  Slight  carcinomatous 
invasion  of  lower  part  of  inferior  vena  cava.  Multiple  carcinomatous  nodules 
on  peritoneum,  most  marked  in  pelvis.  Secondary  nodule  on  surface  of 
unenlarged  right  ovary.  Microscopic:  (1)  Tubular  and  solid  acinar,  spheroidal 
and  polygonal-celled  carcinoma  of  head  of  pancreas,  invading  common  bile- 
duct;  (2)  secondary,  solid,  polygonal-celled  carcinoma  of  oesophageal  lymph 
gland  ;   (3)  secondary,  solid  and  acinar,  polygonal-celled  carcinoma  of  liver. 
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P.M.  590,  1914  :  Female,  aged  63.  Large,  primary  carcinomatous  ulcer 
(8'5  cm.  by  6  cm.)  riding  on  lesser  curve  of  stomach  near  pylorus.  Secondary 
carcinoma  of  coeliac  lymph  glands  and  glands  of  greater  and  lesser  curvature 
of  stomach.  Extensive,  lymphogenous  carcinomatosis  of  visceral  and  parietal 
peritoneum.  Numerous  submucous  secondaries  (up  to  2  cm.  by  2'5  cm.) 
throughout  small  and  large  intestine,  very  numerous  in  lower  colon.  Diffuse 
carcinomatous  infiltration  of  submucosa  of  appendix,  and  of  walls  of  ureters  in 
their  middle  third.  Carcinomatous  infiltration  of  both  surfaces  of  diaphragm, 
of  left  parietal  pleura  and  of  lymphatics  of  posterior  border  of  lower  lobe  of  left 
lung.  Implantation  secondary  carcinoma  in  Douglas's  pouch.  Small  nodules 
of  growth  on  walls  of  Fallopian  tubes.  Diffuse  carcinomatous  infiltration  without 
enlargement  of  ovaries.  Microscopic:  (1)  Secondary,  solid,  spheroidal-celled 
carcinoma  of  lymph  gland  :  (2)  secondary,  solid,  spheroidal-celled  carcinoma  of 
ovary  ;  (3)  secondary,  solid,  spheroidal- celled,  scirrhous  carcinoma  of  sub- 
mucosa of  appendix  ;  (4)  secondary,  solid,  spheroidal-celled,  scirrhous  carcinoma 
of  submucosa  of  ileum ;  (5)  secondary,  solid,  spheroidal-celled,  scirrhous 
carcinoma  of  diaphragm. 

P.M.  439,  1915  :  Female,  aged  49.  Ulcerated  primary  carcinoma  (3  cm. 
by  2"3  cm.)  in  caput  caeci.  Massive,  secondary,  carcinomatous  infiltration  of 
subjacent  peritoneum.  Scirrhous  infiltration  of  whole  of  parietal  and  visceral 
peritoneum  and  sausage-shaped  omentum.  Secondary  carcinomatous  nodule 
in  coeliac  lymph  gland  (0*9  cm.  by  0'4  cm.).  Secondary  carcinomatous  nodules 
(up  to  0'7  cm.  by  O'l  cm.)  on  left  visceral  and  parietal  pleurae.  Secondary 
carcinomatous  infiltration  of  body  of  uterus.  Secondary  carcinomatous  infiltra- 
tion of  ovaries  (right,  4'5  cm.;  left,  5  cm.).  Microscopic:  (l)  Tubular,  columnar- 
celled,  mucous  carcinoma  of  caecum  :  (2)  secondary,  tubular,  columnar  and 
cubical-celled,  mucous  carcinoma  of  left  ovary  ;  (3)  secondary,  tubular,  cubical- 
celled,  mucous  carcinoma  of  endo-  and  myo-metrium. 

P.M.  205,  1916:  Female,  aged  47.  Primary  carcinomatous  ulcer  (4'5  cm. 
in  diameter)  saddling  lesser  curve  of  pyloric  canal  and  just  involving  pyloric 
sphincter.  Carcinomatous  infiltration  of  subjacent  serosa  and  of  whole  wall 
of  lesser  curve  of  stomach.  Secondary  carcinomatous  infiltration  of  gastro- 
coronary,  coeliac,  right  and  left  lumbar  lymph  glands.  Diffuse  carcinoma:  - 
of  parietal  and  visceral  peritoneum  and  sausage-shaped  omentum.  Especially 
marked  carcinomatosis  of  peritoneum  of  Douglas's  pouch.  A  few  small  nodules 
projecting  into  mucosa  of  ileum.  Small  nodules  of  secondary  carcinoma  in 
left  diaphragmatic  pleural  adhesions.  Carcinomatous  infiltration  of  both 
ovaries  (right,  5  cm.  by  3  cm.  by  2  cm.  ;  left,  4'5  cm.  by  4  cm.  by  2*5  cm.). 

P.M.  297,  1916:  Female,  aged  43.  Non-ulcerated,  scirrhous,  primary, 
carcinomatous  plaque   (5  cm.  sagittaHy  by  3  cm.  from  right  to  left  by  0*9  cm. 

thick)  saddling  lesser  curve  8  cm.  from  oardia  and  5  cm.  from  pyloric  sphincter. 
Scirrhous  carcinoma  filling  glands  of  Lesser  curve  of  stomach,  also  coeliac, 
hepatic  and  lumbar  lymph  glands  and  two  lymph  glands  in  Left  sin  raclavicular 
fossa.     Partial  replacement  of  gastro-coronary  and  right  Bupra-pancreatic  !\ 
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glands  by  secondary  carcinoma.  Almost  complete  replacement  of  lymph 
glands  in  great  omentum  by  secondary  carcinomatous  growth.  A  few  miliary, 
puckered,  secondary,  carcinomatous  nodules  in  utero-vesical  and  Douglas's 
pouches.  Closely  set  osteoplastic,  secondary,  carcinomatous  deposits  in  neck 
and  upper  two-thirds  of  shaft  of  femur;  few  nodules  in  lower  third.  Nodules 
of  osteoplastic  growth  throughout  nedullary  cavity  of  humerus  and  in 
manubrium  sterni.  Almost  complete  replacement  by  growth  of  bodies  of 
lumbar  vertebrae.  Osteoplastic,  secondary,  carcinomatous  nodules  in  medulla 
of  ribs.  Secondary  nodules  (up  to  1*5  cm.)  in  both  ovaries.  Microscopic  : 
(l)  Solid,  trabecular,  rarely  acinar  and  tubular,  spheroidal-celled,  scirrhous, 
rarely  mucous,  carcinoma  of  stomach  ;  (2)  secondary,  solid,  trabecular, 
spheroidal-celled  carcinoma  of  bone  marrow. 

P.M.  461,  1916  :  Female,  aged  68.  Small,  annular,  primary,  carcinoma- 
tous ulcer  (2*5  cm.  longitudinally)  of  ascending  colon.  A  few  secondary 
carcinomatous  nodules  in  coeliac  lymph  glands.  Numerous  secondary 
carcinomatous  nodules  in  liver.  A  few  secondary  carcinomatous  nodules 
(up  to  1'7  cm.  by  0"5  cm.)  on  peritoneum  of  Douglas's  pouch.  Secondary 
nodule  (1'7  cm.  by  0*7  cm.)  in  left  ovary. 

P.M.  506,  1916:  Female,  aged  31.  White,  medullary,  often  softened  and 
cavitated,  primary  carcinoma  of  left  suprarenal  gland  (9  cm.  by  6  cm.) 
compressing  and  invading  upper  pole  of  left  kidney.  Direct  carcinomatous 
invasion  of  posterior  wall  of  cardia  and  of  greater  part  of  body  of  stomach. 
Direct,  carcinomatous  invasion  of  left  dome  of  diaphragm.  Secondary, 
carcinomatous  nodules  in  left  kidney.  Carcinomatous  invasion  of  left 
renal  vein.  Secondary  carcinomatous  nodules  filling  right  and  left 
lumbar,  right  and  left  common,  external  and  internal  iliac  lymph 
glands ;  also  supra-pancreatic,  infra-pancreatic,  coeliac,  mesenteric,  hepatic, 
gastro-coronary,  lower  oesophageal,  anterior  and  superior  mediastinal  lymph 
glands,  also  glands  of  tracheal  bifurcation  and  right  and  left  bronchial 
glands.  Secondary  carcinomatous  nodules  in  left  psoas  muscle  and  in 
retroperitoneal  tissues  of  left  iliac  fossa.  Direct  carcinomatous  invasion  of 
body  and  tail  of  pancreas.  Secondary  carcinomatous  nodules  throughout 
liver.  Carcinomatous  plaques  on  pleural  surfaces  of  right  and  left  domes 
of  diaphragm.  Numerous  nodules  of  secondary  carcinoma  in  left  parietal 
pleura.  Closely  set  miliary,  secondary  nodules  all  over  visceral  pleura  of 
lower  lobe  of  left  lung  with  sparse  nodules  over  remainder  of  left  and  whole 
of  right  visceral  pleura.  Carcinomatosis  of  great  omentum  and  of  mesenteries 
of  large  intestine.  Numerous  secondary  carcinomatous  nodules  over  visceral 
peritoneum,  especially  in  uterovesical  and  Douglas's  pouches.  Two  secondary 
carcinomatous     nodules    (l    cm.    in    diameter)    in    left    ovary.       Microscopic: 

(1)  Secondary,  solid,   spheroidal    and   polygonal-celled    carcinoma    of    ovary  : 

(2)  secondary,  solid,  spheroidal  and  polygonal-celled  carcinoma  of  liver  ; 
i'-i)  secondary,  papillary  and  solid,  spheroidal,  and  polygonal-celled  carcinoma 
of  omentum. 
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P.M.  535,  1917  :  Female,  aged  40.  Diffuse,  scirrhous,  primary  carcinoma 
of  whole  of  pyloric  canal  and  pyloric  antrum  extending  along  lesser  curve  to 
oesophagus.  Carcinomatous  infiltration  of  muscularis  over  lesser  curvature 
and  posterior  wall  of  stomach.  Nodules  of  carcinomatous  growth  on  peri- 
toneum of  lesser  curve.  Carcinomatosis  of  lymph  glands  of  lesser  curve  of 
stomach  and  of  gastro-coronary,  subpyloric,  coeliac,  right  and  left  lumbar, 
right  and  left  common  and  external  iliac  lymph  glands ;  also  of  lower 
oesophageal,  paratracheal  and  tracheal  bifurcation  lymph  glands.  Very  soft, 
white,  osteoclastic  secondaries  scattered  throughout  sternum,  lumbar  vertebrae 
and  ribs  extending  into  intercostal  spaces.  Diffuse  carcinomatous  infiltration 
of  peritoneum  of  Douglas's  pouch.  Numerous  nodules  of  pink,  medullary 
growth  (up  to  1*2  cm.)  in  both  ovaries  (right,  4  cm.  by  2'5  cm.  by  2  cm.  ; 
left,  4  5  cm.  by  3  cm.  by  2'2  cm.). 

P.M.  306,  1918  :  Female,  aged  57.  Partly  necrosed,  solid,  primary  carcinoma 
(9  cm.  in  diameter)  in  centre  of  posterior  part  of  right  kidney.  Carcinoma- 
tous infiltration  of  perirenal  tissues  in  region  of  pelvis.  Carcinomatosis  of 
right  and  left  lumbar,  iliac,  coeliac,  para-cesophageal,  bronchial,  para-tracheal 
and  superior  mediastinal  lymph  glands.  Numerous  secondary  nodules  in 
retroperitoneal  tissues,  one  infiltrating  lower  half  of  right  suprarenal  gland. 
Secondary  nodules  in  right  ovary  (4  cm.  by  2'5  cm.  by  1'5  cm.).  Two  miliary, 
secondary  nodules  on  serosa  of  uterus.  Microscopic  :  (1)  Solid,  polygonal- 
celled  carcinoma  of  right  kidney  ;  (2)  secondary,  solid,  polygonal,  often 
vacuolated,  spheroidal-celled  carcinoma  of  lumbar  lymph  gland. 

P.M.  385,  1918  :  Female,  aged  47.  Ulcerated,  constricting,  annular,  primary 
carcinoma  (5  cm.  longitudinally  by  2  cm.  internal  circumference)  of  iliac  colon 
36  cm.  above  anus.  Direct  carcinomatous  invasion  of  adherent  left  ovary. 
Direct  carcinomatous  invasion  of  mesentery  of  ileum,  35  cm.  above  ileoccecal 
valve.  Secondary  carcinomatous  nodule  (l.'2  cm.  by  0'8  cm.  by  0*3  cm.) 
projecting  through  mucosa  of  ileum  at  this  point.  Secondary  carcinomatous 
nodule  in  liver  (3  cm.  by  2  cm.). 

P.M.  188,  1919 :  Female,  aged  35.  Scirrhous  primary  carcinoma  with 
necrotic  centre,  involving  whole  thickness  of  neck  of  pancreas  at  its  junction 
with  head.  Carcinomatous  infiltration  of  surrounding  tissues  and  of  posterior 
serous  surface  of  stomach.  Carcinomatosis  of  serous  surfaces  of  extrahepatic 
bile-ducts  and  gall-bladder.  Secondary  carcinoma  in  pancreatic,  coeliac, 
gastric,  lumbar,  iliac,  oesophageal,  bronchial  and  left  supraclavicular  lymph 
glands.  Carcinomatosis  of  peritoneum  most  marked  on  diaphragm,  in  omentum 
and  in  Douglas's  pouch.  Carcinomatosis  of  visceral  and  parietal  pleurae  i 
marked  on  diaphragmatic  surfaces.  A  lew  carcinomatous  nodules  in  substance 
of  lungs.  Very  numerous  carcinomatous  nodules  throughout  Liver.  \  few- 
secondary  carcinomatous  nodules  in  spleen.  Manx  secondary  carcinoma! 
nodules  in  kidneys  and  suprarenal  glands.  Many  carcinomatous  nodules  in 
marrow    of    femur    and    vertebra.       Secondary    carcinoma    in     c\  July 

enlarged,    ovaries.     Microscopic:    (1)    Tubular,  cubical  and    columnar-celled, 


1-24  Ley:    Carcinoma  of  the  Ovary 

scirrhous  carcinoma  of  neck  of  pancreas  ;  (2)  secondary,  tubular,  cubical  and 
columnar-celled,  scirrhous  carcinoma  of  liver  :  (3)  secondary,  tubular,  cubical 
and  columnar-celled,  scirrhous  carcinoma  of  spleen  ;  (4)  secondary,  tubular, 
cubical  and  columnar-celled,  scirrhous  carcinoma  of  suprarenal ;  (5)  secondary, 
tubular,  cubical  and  columnar-celled,  scirrhous  carcinoma  of  kidney ;  (6) 
secondary,  tubular,  cubical  and  columnar-celled,  scirrhous  carcinoma  of  ovary; 
(7)  secondary,  tubular,  cubical  and  columnar-celled,  scirrhous  carcinoma  of 
femur  ;  (8)  secondary,  tubular,  cubical  and  columnar-celled,  scirrhous  carci- 
noma of  vertebrae. 

P.M.  466,  1919 :  Female,  aged  60.  Scirrhous,  primary  carcinomatous 
infiltration  of  pyloric  end  of  stomach.  Secondary,  scirrhous,  carcinomatous 
nodule  in  bead  of  pancreas.  Secondary  carcinomatous  infiltration  of 
peri-pancreatic  tissues  and  mesentery  of  small  intestine.  Carcinomatous 
infiltration  of  lumbar,  iliac,  and  coeliac  lymph  glands.  Carcinomatous 
infiltration .  of  mesenteries  of  caecum,  ascending  colon  and  of  perirectal 
tissues.  Carcinomatous  infiltration  of  pericardial,  mediastinal  and  peri- 
oesophageal  tissues.  Carcinomatosis  of  peritoneum  of  Douglas's  pouch. 
Carcinomatous  infiltration  of  surface  of  both  ovaries.  Microscopic  :  (l) 
Solid,  spheroidal  and  polygonal-celled,  scirrhous  carcinoma  of  stomach  :  (2) 
secondary,  solid,  spheroidal  and  polygonal-celled,  scirrhous  carcinoma  in 
mesentery  of  colon. 


Clinical  Carcinomatous  Tumours  in  Ovary. 

P.M.  170,  1909  :  Female,  aged  33.  Ulcerating,  constricting,  mucoid, 
primary  carcinoma  of  termination  of  pelvic  colon.  Large,  solid,  mucoid, 
secondary  carcinoma  in  right  ovary,  with  broken-down  area  perforated  into 
peritoneum.  Two  small  submucous  secondaries  in  jejunum  and  colon. 
Microscopic  :  (1)  Tubular,  polygonal  and  cubical-celled,  mucous  carcinoma  of 
pelvic  colon  with  secondary  in  right  ovary. 

P.M.  1160,  1909  :  Female,  aged  67.  Scirrhous  primary  carcinoma  of 
extremely  contracted  gall-bladder  invading  liver  substance.  Cholesterin  stones 
in  gall-bladder  and  cystic  duct.  Large  secondary  carcinomatous  nodule  at  root 
of  mesentery.  Secondary  carcinomatous  infiltration  of  coeliac  and  Lumbar 
lymph  glands.  Small  secondary  nodule  compressing  right  ureter  at  brim  of 
pelvis.  Submucous,  secondary  nodules  in  jejunum,  caecum  and  pelvic  colon. 
Scattered,  small  secondary  nodules  throughout  peritoneum,  particularly  in 
pelvis.  Large,  degenerated,  secondary  carcinomatous  masses  in  cystic  ovaries 
(light,  size  of  large  apple;  left,  of  hen's  egg).  Microscopic:  (1)  Primary, 
tubular,  columnar-celled  carcinoma  of  gall-bladder;  (2)  secondai-y,  tubular, 
columnar-celled  carcinoma  of  coeliac  Lympb  gland  ;  (3)  secondary,  tubular, 
columnar-celled  carcinoma  of  Lumbar  lymph  gland:  (1)  secondary,  tubular, 
columnar-celled  carcinoma  of  ovary. 
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P.M.  1229,  1909:  Female,  aged  50.  Pigmented  primary  carcinoma  (size 
of  walnut)  in  right  supi-arenal  gland.  Carcinomatosis  of  peritoneum  ;  masses 
of  secondary,  carcinomatous  growth  in  sausage-shaped  omentum  ;  polypoid 
growth  scattered  over  peritoneum  ;  minute,  hlack-pigmented,  secondary, 
carcinomatous  nodules  on  peritoneum  ;  cystic  degeneration  of  many  growths  ; 
secondary  polypoid  growths  on  both  surfaces  of  right  dome  of  diaphragm 
and  on  pleura.  Secondary  carcinoma  of  lower  oesophageal  lymph  glands. 
Secondary,  moist,  semitransparent,  homogeneous,  white,  gelatinous,  medullary 
tumour  of  left  ovary,  with  numerous,  small  pin-head,  cystic  spaces  (ovary  of 
size  of  Jaffa  orange).  Microscopic  :  (l)  Primary,  solid,  acinar,  polygonal,  rarely 
cubical-celled,  pigmented  carcinoma  of  right  suprarenal  gland  ;  (2)  secondary, 
tubular  and  papillary,  columnar  and  cubical-celled  carcinoma  of  left  ovai-y  ; 
(3)  secondary,  intracystic-papillary,  columnar,  cubical  and  polygonal-celled 
carcinoma  of  omentum ;  (4)  secondary,  papillary,  columnar,  cubical  and 
polygonal-celled  carcinoma  of  mesentery  :  (5)  secondary,  solid,  polygonal  and 
giant-celled,  pigmented  carcinoma  of  small  intestine  ;  (6)  secondary,  papillary 
and  solid,  polygonal-celled,  pigmented  carcinoma  of  oesophageal  lymph  gland. 

P.M.  58,  1910  :  Female,  aged  36.  Annular,  constricting,  primary  carcinoma 
of  pelvic  colon.  Necrotic  and  cystic  secondary  carcinoma  of  left  ovary  rilling 
pelvis  and  occupying  abdominal  cavity  as  far  as  umbilicus.  Submucous, 
secondary  carcinomatous  nodules  in  appendix.  Follicular  cysts  in  right  ovary. 
Microscopic  :  (l)  Ulcerated,  tubular,  columnar-celled  carcinoma  of  pelvic  colon  : 

(2)  secondary,  tubular,  columnar  and  cubical-celled  carcinoma  of  left  ovary  : 

(3)  secondary,  tubular,  columnar-celled  carcinoma  of  appendix. 

P.M.  347, 1911 :  Female, aged  28.  Hemorrhagic, medullary,  mucoid,  primary 
carcinoma  (14  cm.  in  diameter),  entirely  replacing  and  filling  gall-bladder. 
Multiple  secondary  carcinomatous  nodules  throughout  liver.  Secondary 
carcinoma  of  coeliac  and  gastro-hepatic  lymph  glands.  Mass  of  secondary 
growth  (16  cm.  by  12  cm.  by  9  cm.)  in  anterior  and  superior  mediastina, 
invading  parietal  pericardium.  Similar  growth  invading  pleura  of  left  lung. 
Masses  of  secondary,  carcinomatous  growth  in  left  fifth  and  right  seventh  rib. 
Mass  of  secondary  growth  in  right  ovary.  Microscopic:  (1)  Primary,  acinar, 
polymorphous-celled,  medullary  carcinoma  of  gall-bladder:  (2)  secondary, 
acinar,  polymorphous-celled,  medullary  carcinoma  of  liver;  (3)  secondary, 
acinar,  polymorphous-celled,  medullary  carcinoma  of  ovary. 

P.M.  615,  1911  :  Female,  aged  45.    Ulcerated,  tightly-constricting,  primary 

carcinoma  of  caecum.  Secondary  involvement  of  lower  3  cm.  of  ileum. 
Invasion  by  growth  of  adherent  omental  fat  and  of  two  adherent  loons  of 
small  intestine.  Localized  carcinomatosis  of  peritoneum.  Nodule  of  secondary 
carcinoma  in  adherent  right  ovarian  cyst. 

P.M.   373,    L913:     Female,   aged    16.      Scirrhous,   primary  carcinoma   of 
stomach:   leather-bottle  stomach  with  large  ulcer  (6  cm.  1>\   6  cm.)  situ. 
on  lesser  curve  2  cm.  from  pylorus  and  2'5  cm.  from  oesophagus.      Intiltration 
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•  of  wall  of  stomach  by  growth  (1'2  cm.  thick).  Secondary  carcinoma  of 
lymphatic  glands  in  great,  gastro-hepatic  and  gastro-splenic  omenta  and  in  sub- 
pyloric  and  retropyloric  groups,  also  in  lumbar  and  left  supraclavicular  lymph 
glands.  Nodules  of  secondary  carcinoma  in  a  lower  oesophageal  lymph  gland 
and  in  a  gland  of  hilum  of  left  lung.  Operation:  Eemoval  of  both  uterine 
appendages  (S.D.  1220.  1913).  (S.D.  1220,  1913)  (Edematous,  solid, 
rarely  cystic,  secondary  carcinoma  of  ovary  (18  cm.  by  9  cm.  by  12  cm.). 
(Edematous,  solid,  secondary  carcinoma  of  ovary  (15  cm.  by  9  cm.  by  9'5  cm.). 
Microscopic  :  Secondary,  solid,  spheroidal  and  polygonal-celled,  scirrhous 
carcinoma  of  ovary  (primary  stomach). 

P.M.  397,  1914  :  Female,  aged  42.  Secondary,  scirrhous,  carcinomatous 
nodule  in  left  lateral  vaginal  fornix.  Secondary,  carcinomatous  infiltration  of 
vaginal  wall.  Operation  :  Eemoval  of  pelvic  colon,  rectum,  uterus  and  both 
ovaries  together  with  coccyx  (S.D.  1336,  1914).  Microscopic:  (l)  Secondary, 
solid  and  tubular,  cubical  and  columnar-celled  carcinoma  of  vaginal  wall. 
(S.D.  1336,  1914)  Ulcerated,  annular,  constricting,  primary  carcinoma  of 
pelvic  colon  24  cm.  above  anus.  Direct,  secondary,  carcinomatous  invasion 
of  outer  coats  of  adherent  loops  of  colon,  9  cm.  and  12  cm.  from  anus. 
Bilateral,  solid,  partly  cystic,  secondary  carcinoma  of  ovaries  (larger,  7  cm.  by 
4  cm.).  Microscopic  :  (1)  Tubular,  columnar-celled,  scirrhous  carcinoma  of 
pelvic  colon  ;  (2)  secondary,  tubular,  columnar-celled,  scirrhous  carcinoma 
•of  right  ovary  ;  (3)  secondary,  tubular,  columnar-celled,  scirrhous  carcinoma 
of  left  ovary. 

P.M.  381,  1916  :  Female,  aged  68.  Ulcerated,  annular,  primary  carcinoma 
(2'5  cm.  longitudinally  by  3'8  cm.  circumferentially)  in  pelvic  colon  opposite 
brim  of  true  pelvis.  Secondary  carcinomatous  nodule  in  left  lumbar  gland 
.at  origin  of  inferior  mesenteric  artery.  Secondary  carcinomatous  nodules  in 
liver.  Secondary  carcinomatous  nodules  in  Douglas's  pouch.  Cystic,  secondary 
carcinoma  of  right  ovary  (10  cm.  by  7  cm.  by  5  cm.).  Atrophy  of  left  ovary. 
Microscopic:  (l)  Solid  and  tubular,  polygonal  and  columnar-celled  carcinoma 
of  pelvic  colon  ;  (2)  secondary,  papillary-cystic  and  tubular,  columnar-celled 
carcinoma  of  ovary  ;    (3)  atrophy  of  left  ovary. 

P.M.  309,  1918  :  Female,  aged  45.  Papillary,  primary  carcinoma  of  mucosa 
of  common  hepatic  duct,  completely  obliterating  lumen  (2'5  cm.  long  by 
o'l  em.  thick  l>y  2*2  cm.  internal  circumference).  Papillary  carcinoma  of 
mucosa  of  cystic  duct.  Medullary  carcinoma  (3'5  cm.  in  diameter)  of  wall 
qf  fundus  of  gall-bladder  invading  lumen.  Secondary  carcinoma  of  iliac  and 
lumbar  lymph  -lauds  with  one  nodule  in  lymph  gland  of  tracheal  bifurcation. 
Secondary  nodules  in  capsule  of  anterior  surface  of  liver  over  gall  bladder. 
Pin-head  and  minute  secondary  carcinomatous  nodules  on  visceral  pleurae. 
A  few  secondary  carcinomatous  plaques  on  diaphragm  and  on  peritoneum  of 
right  renal  pouch  and  pouch  of  Douglas.  Secondary,  necrotic,  cystic,  deeply 
bile-stained  carcinomata  of  right  (15  cm.  by  12  cm.  by  11  cm.)  and  left 
ovary  (14  cm.  by  8  cm.  by  <S  em.).      Microscopic  :   (l)  Intracystic-papillary  and 
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tubular,  columnar-celled  carcinoma  of  bile  passages  ;  (2)  secondary,  intracystic- 
papillary  and  tubular,  columnar-celled  carcinoma  of  ovary  ;  (3)  secondary, 
intracystic-papillary  and  tubular,  columnar-celled  carcinoma  of  lymph  gland. 


DISCUSSION. 

Mr.  Cecil  ROWNTREE  :  This  paper  affords  an  excellent  illustration  of 
how  unsafe  it  may  be  to  draw  conclusions  from  the  study  of  material  obtained 
from  a  single  source.  I  was  surprised  to  hear  how  small  had  been  the  incidence 
of  cancer  of  the  ovary  secondary  to  cancer  of  the  breast.  The  explanation 
probably  is  that  cases  of  cancer  of  the  breast  in  an  advanced  stage  are  rarely 
admitted  to  the  wards  of  a  general  hospital.  My  own  experience,  gained  by 
long  association  with  the  Middlesex  Hospital  and  its  special  cancer  wards  and 
with  the  Cancer  Hospital,  has  convinced  me  that  cancer  of  the  ovary  is 
secondary  to  cancer  of  the  breast  more  commonly  than  to  cancer  of  any  other 
organ.  I  have  no  figures  to  put  before  you,  but  my  impression  is  that  our  post- 
mortem results  show  such  a  preponderance  of  cases  secondary  to  the  breast, 
that  this  organ  provides  as  many  secondary  tumours  in  the  ovary  as  all  others 
put  together.  With  regard  to  the  actual  mode  of  growth  I  have  been  very 
much  struck  by  the  luxuriance  of  the  growth  on  the  ovary  itself  as  compared 
with  the  rate  of  growth  of  the  nodules  on  the  neighbouring  peritoneum.  It  is 
quite  usual  to  see  a  mass,  2  in.  in  diameter,  growing  from  each  ovary  with 
dozens  of  tiny  nodules  no  more  than  a  few  millimetres  in  diameter  scattered 
round  it  on  the  peritoneum.  I  have  often  wondered  whether  this  is  due  to  the 
fact  that  the  ovarian  epithelium  provides  especially  favourable  conditions  for 
the  growth  of  the  cancer  cell  or  whether  the  endothelium  of  the  peritoneum  is 
especially  inimical  to  its  growth,  for  the  presumption  is  that  all  the  pelvic 
structures  are  inseminated  by  cancer  cells  to  an  equal  extent. 

The  paper  was  also  discussed  by  Dr.  CUTHBERT  LOCKYEB  and  Dr. 
H.  Russell  Andrews. 

Mr.  GORDON  LEY  (in  reply)  thanked  Dr.  Russell  Andrews  and  Dr. 
Cuthbert  Lockyer  for  their  very  kind  remarks  on  his  paper.  With  regard  to 
what  Mr.  Rowntree  had  said,  lie  reminded  him  that  the  material  of  a  hospital 
post-mortem  room  was  very  different  from  the  material  of  a  cancer  ward,  and 
that  both,  particularly  the  latter,  had  their  inaccuracies. 
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Specimen  of  Douche  Nozzle  removed  from  the  Female 

Bladder.1 

Exhibited  by  T.  G.  Stevens,  M.D. 

This  is  the  third  case  of  the  kind  which  had  come  under  my  care. 
The  patient  was  admitted  to  the  Hospital  for  Women,  Soho  Square,  in 
December,  1919,  with  the  history  that  the  douche  nozzle  had  been  in 
the  bladder  since  September,  almost  three  months.  The  patient  was 
giving  herself  a  vaginal  douche  with  this  nozzle  loosely  fixed  to  a 
Higginson's  syringe  and  passed  up  the  urethra  by  mistake.  Owing  to 
the  pain  of  the  passage  the  syringe  was  hurriedly  jerked  away,  leaving 
the  nozzle  in  the  bladder.  As  usual  in  these  cases,  the  story  was  hardly 
credited,  but  the  nozzle  was  felt  at  once  on  passing  a  sound  into  the 
bladder.  There  was  a  very  severe  cystitis  ;  urine  could  only  be  retained 
a  few  minutes  and  was  foul  and  ammoniacal  and  contained  a  large 
amount  of  pus  and  mucus. 

I  removed  the  nozzle  by  incising  the  bladder  per  vagi  nam.  The 
incrustation  with  phosphatic  crystals  made  the  nozzle  so  rigid  that  it 
could  not  be  turned  round  in  the  bladder  and  consequently  it  had  to  be 
cut  in  half  before  it  could  be  removed.  In  spite  of  the  severe  cystitis 
the  bladder  was  sewn  up  at  once  with  catgut,  the  vagina  having  been 
separated  f  in.  all  round  the  opening.  The  vaginal  incision  was  sutured 
separately  and  a  self-retaining  catheter  was  placed  in  the  bladder.  The 
catheter  was  removed  on  the  tenth  day,  the  urine  being  then  all) 
free  from  pus,  and  the  incision  appeared  to  have  healed.  A  few  days 
later  a  doubtful  leakage  occurred,   but  after  that  there   was  no  further 

1  At  a  meeting  of  the  Section,  hold  April  8,  1990. 
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trouble.     The  patient  left  the  hospital  three  weeks  after  the  operation, 
able  to  hold  urine  all  night  without  inconvenience. 

The  other  two  cases  were  much  more  recent  in  that  the  nozzle  had 
only  been  in  the  bladder  three  days  in  each  case.  The  severe  cystitis  in 
the  present  case  made  no  difference  to  the  healing  of  the  bladder 
incision. 

DISCUSSION. 

Dr.  Amand  EOUTH :  I  think  Mr.  Stevens'  method  of  removing  the  vaginal 
nozzle  from  the  bladder  is  the  best  one.  If  the  bladder  and  vagina  are  aseptic 
the  incision  heals  spontaneously. 

Dr.  Herbert  Spencer:  I  think  Mr.  Stevens  did  right  in  incising  the 
bladder  from  the  vagina  rather  than  from  the  abdomen.  But  it  might  have 
been  possible  to  remove  the  gum-elastic  nozzle  through  the  urethra  by  means 
of  a  Kelly's  tube,  cutting  the  nozzle  in  two  with  scissors  or  a  wire. 

Dr.  Lapthorn  Smith  :  I  would  like  to  commend  very  heartily  the  method 
adopted  by  Mr.  Stevens  in  removing  the  douche  nozzle  from  the  bladder.  The 
two  other  alternatives — namely,  by  dilating  the  urethra  and  by  suprapubic 
cystotomy— have  both  serious  objections.  The  tube  was  incrusted  with 
phosphatic  deposit,  and  in  dragging  it  through  the  urethra  the  latter  would 
almost  surely  have  been '  lacerated  and  rigors  might  have  followed.  A  very 
considerable  amount  of  dilatation  would  have  been  required,  after  which 
paralysis  of  the  sphincter  vesicae  with  incontinence  of  urine  might  have 
followed.  The  suprapubic  route  has  less  objection,  but  in  view  of  the  septic 
condition  of  the  bladder,  and  the  chance,  however  slight,  of  making  a  slight 
opening  of  the  peritoneal  cavity  leading  to  peritonitis,  makes  the  vaginal  route 
greatly  preferable.  Even  if  the  peritoneum  is  not  injured,  as  it  should  not  be> 
still  there  is  an  almost  inevitable  infection  of  the  incision,  especially  if  a  drainage 
tube  has  to  be  left  in  the  bladder  until  the  cystitis  has  been  cured.  The 
vaginal  route  has  the  very  great  advantage  of  drainage  by  gravity  if  the  opening 
in  the  vagina  and  bladder  is  left  open  with  a  drainage  tube  in  it.  Although 
the  most  recent  text-books  say  that  the  greatest  difficulty  arises  from  the 
opening  closing  up  too  soon,  I  have  known  cases  in  which  a  vesico-vaginal  fistula 
has  failed  to  close  over  and  over  again  in  the  most  expert  hands.  I  had  one 
such  case  which  had  failed  five  times  before  I  saw  the  patient,  and  which 
failed  the  sixth  Lime  in  my  bunds  owing  to  the  catheter  which  had  been  tied  in 
slipping  out  in  the  night.  When  the  bladder  distended  the  stitches  cut  through 
the  scar  tissue.  The  experience  of  that  case  led  me  to  devise  a  new  method 
and  to  search  many  instrument  shops  for  a  better  self -retaining  catheter.  Not 
till  I  had  found  one  did  T  operate  for  the  seventh  time,  and  with  complete 
success.  I  may  add  in  passing  that  last  year  I  had  need  of  such  an  instrument, 
and  it  took  me  nearly  a  month  of  hunting  in  London  to  find  one.  It  is  such  a 
precious  instrument  that  1  would  like  to  show  it  at  the  next  meeting.     Since  I 


Section  of  Obstetrics  and  Gynaecology  131 

have  used  it  and  no  other  I  have  never  failed  to  close  a  vesico-vaginal  fistula. 
The  method  of  operating  which  I  employed  was  to  make  the  incision  in  the 
vagina  half  an  inch  to  the  right  of  the  middle  line,  and  after  carefully  separating 
the  vagina  from  the  bladder  over  an  inch  and  a  half  of  surface  to  make  the 
incision  in  the  bladder  half  an  inch  to  the  left  of  the  middle  line.  In  a  case 
like  Mr.  Stevens'  one  only  has  to  bring  the  two  openings  opposite  each  other 
and  remove  the  foreign  body  through  an  ample  opening  to  avoid  injury  when 
the  valve-like  flaps  at  once  slide  back  to  their  original  position.  Even  without 
stitches  the  valvular  opening  would  close  without  leakage,  but  in  this  I  take  no 
chances,  but  carefully  close  the  bladder  with  a  fine  running  suture  of  six-day 
catgut  through  the  muscular  wall  only.  Then  the  vagina  is  closed  with  another 
running  catgut  suture,  and  finally  the  vagina  and  bladder  are  brought  firmly 
together  with  one  or  two  medium  silkworm  gut  sutures  which  have  been 
introduced  before  the  two  rows  of  catgut  are  placed,  but  which  are  not  tied 
until  the  last.  In  the  case  of  a  fistula  with  scar  tissue  around  the  fistula  this 
is,  of  course,  removed  before  any  sutures  are  introduced.  Then  comes  what  I 
consider  the  most  important  step  of  all,  the  insertion  of  a  glass  self-retaining 
catheter  with  a  fine  rubber  tubing  on  it,  which  conducts  the  urine  drop  by  drop 
as  it  is  secreted,  into  a  chamber  under  the  bed.  By  this  means  the  bladder  is 
at  rest  and  empty  for  a  week,  there  never  being  as  much  as  five  drops  in  it 
at  a  time. 

Mr.  Stevens  (in  reply)  :  I  agree  that  if  possible  foreign  bodies  should  be 
removed  from  the  bladder  via  the  urethra.  In  the  case  of  bodies  as  long 
as  6  in.  this  has  been  proved  to  be  impossible,  as  they  cannot  be  turned  in  the 
bladder  so  as  to  draw  them  out  by  the  narrower  end.  I  do  not  see  how 
a  Kelly's  speculum  could  be  used,  as  a  pair  of  scissors  could  not  be  manipulated 
to  cut  the  foreign  body  in  half  in  the  narrow  space  available.  Therefore  in 
each  of  these  cases  I  have  found  vaginal  cystotomy  the  best  method  and  the 
one  least  likely  to  do  damage  to  the  bladder. 

Cystic    Embryoma    of    Ovary. 

By  J.  D.  Barkis,  F.E.C.S. 

The  specimen  was  removed  by  my  friend  and  colleague,  Mr. 
Roberts,  at  St.  Bartholomew's  Hospital  on  February  25,  L920,  from  a 
woman  aged  '27,  who  had  been  married  one  year  and  had  not  been 
pregnant.  Menstruation  was  unaffected,  the  last  regular  period  ended 
on  February  1.  The  operation  was  performed  on  account  of  repeated 
attacks  of  abdominal  pain  since  Christmas,  1919.  On  opening  the 
abdomen  he  found  and  removed  a  multiloeular  psendo-mncinona  cyst  of 
the  right  ovary  about  the  size  of  a  man's  fist.  The  cyst  was  surrounded 
by  many  adhesions  that  glued  it  to  the  bach  o\i  the  uterus  and  t: 
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side  of  the  pelvis.  The  appendix,  which  showed  chronic  inflammatory 
changes,  was  also  adherent  to  it. 

The  specimen  I  show  to-night  consists  of  the  distal  portion  of  the 
left  Fallopian  tube  and  the  left  ovary.  The  left  ovary  has  been  laid 
open,  and  shows  an  upper  cystic  and  a  lower  solid  portion  representing 
the  unaffected  part  of  the  ovary.  The  cystic  portion  in  the  recent 
state  was  about  the  size  of  a  small  hen's  egg.  It  will  be  noticed  that 
it  has  considerably  shrunk  in  the  process  of  preserving  the  specimen. 
It  was  lined  by  dark  adherent  blood-clot,  and  contained,  lying  freely 
within  it  when  it  was  first  opened,  a  small  oval  yellow  structure, 
attached  at  one  end  by  a  narrow  pedicle  to  the  inner  wall  of  the  cyst. 
I  am  unable  to  give  the  precise  spot  of  its  attachment,  as  the  pedicle 
broke  when  the  cyst  was  opened.  This  oval  structure  has  been  laid 
open  and  will  be  seen  to  contain  sebaceous  material  and  a  few  hairs. 

Microscopic  section  of  this  structure  shows  a  fibrous  tissue  wall 
lined  by  a  thin  layer  of  squamous  epithelium ;  the  containing  cyst  wall 
is  composed  of  ovarian  tissue  lined  by  a  thin  layer  of  compressed  con- 
nective tissue  and  there  is  no  definite  cell  lining. 

The  specimen  appeared  worth  bringing  before  your  notice  for  two 
reasons  :  Firstly,  it  is  unusual  in  that  it  represents  a  dermoid,  which  is 
pedunculated  ;  secondly,  this  pedunculated  structure  was  situated  within 
a  cyst  cavity  lined  by  old  blood-clot. 

I  shall  be  grateful  to  know  whether  any  other  members  of  this 
Society  have  come  across  a  pedunculated  dermoid  and  also  for  their 
opinions  as  to  the  nature  and  origin  of  the  cyst  cavity  surrounding  it. 

Dr.  HERBERT  SPENCER  :  This  specimen  would  appear  to  be  very  rare. 
Amongst  about  sixty  dermoid  tumours  of  the  ovary  removed  I  have  not  met 
with  a  case  in  which  the  dermoid  cyst  was  intracystic  and  pedunculated. 
Possibly  the  ovarian  tumour  was  a  composite  tumour ;  of  these  I  have  seen  a 
few  examples,  and  the  cyst  enclosing  the  dermoid  cyst  may  have  resulted  from 
the  breaking  down  of  septa  of  the  multilocular  portion. 

Case    of  Combined    Antepartum    Haemorrhage :    Placenta 
Praevia  and  Accidental  Haemorrhage. 

By  Eardley  Holland,  F.K.C.S. 

Placenta  previa  is  said  to  occur  once  in  one  thousand  cases,  and 
accidental  haemorrhage,  if  examples  of  slight  partial  separation  of  the 
placenta  are  included  (such  as  cases  of  isolated  retroplacental  hematoma), 
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once  in  five  hundred  cases.  The  combination  of  the  two  should,  there- 
fore, occur  about  once  in  half  a  million  cases.  I  have  never  before  heard 
of  a  case  showing  a  combination  of  the  two. 

The  patient,  a  primigravida  aged  28,  at  the  full  term  of  an 
apparently  normal  pregnancy,  was  admitted  to  the  City  of  London 
Maternity  Hospital  on  January  20,  1920.  She  began  to  bleed,  without 
any  obvious  cause,  at  10  a.m.,  and  was  sent  into  hospital  by  her  doctor 
at  2.30  p.m.  Her  pulse  was  80  and  of  low  tension,  and  her  temperature 
97°  F.  ;  she  seemed  more  anaemic  than  was  warranted  by  the  statements 
about  the  amount  of  blood  she  had  lost.  On  examination  the  cervix 
admitted  two  fingers,  and  the  placenta  could  be  felt  lying  in  the  lower 
segment  with  its  edge  just  overlapping  the  margin  of  the  cervix.  A 
catheter  specimen  of  urine  contained  albumin  in  a  dense  cloud.  She 
was  not  bleeding  on  admission,  so  she  was  given  morphia  and  watched. 
I  saw  her  at  5  p.m.,  and  was  able  to  confirm  the  diagnosis  of  placenta 
praevia  ;  at  the  same  time  I  was  struck  by  the  physical  character  of  the 
uterus,  which  was  hard  and  irritable,  although  the  patient  was  having 
no  labour  pains.  This,  in  conjunction  with  the  general  condition  of  the 
patient,  with  the  albuminuria  and  with  the  absence  of  foetal  heart  sounds, 
in  a  case  of  antepartum  haemorrhage  would  have  led  without  hesitation 
to  the  diagnosis  of  accidental  haemorrhage,  had  not  the  placenta  been 
plainly  felt  in  the  lower  uterine  segment.  At  the  time  I  did  not 
suspect  the  combination  of  the  two  forms  of  haemorrhage. 

As  the  head  was  presenting,  treatment  by  external  podalic  version 
and  bringing  down  a  leg  was  decided  on.  External  version  failed, 
because  of  the  hard,  irritable  state  of  the  uterus,  so  I  did  internal 
version  and  brought  down  a  leg,  on  which  continuous  weight-traction 
was  made.  The  patient  delivered  herself  of  a  dead  foetus  at  8.30  p.m. 
The  placenta  came  away  almost  immediately,  together  with  a  large  dark 
clot  of  a  volume  of  about  14  oz. 

Examination  of  the  placenta  revealed  a  typical,  sharply  localized, 
depressed  area,  with  flattened  cotyledons,  in  the  middle  of  the  maternal 
surface  and  occupying  about  one-third  of  its  area.  Some  dark  clot  was 
still  occupying  parts  of  this  depressed  area,  and  a  closer  inspection 
revealed  some  adherent  laminae  of  clot  of  greater  age.  The  opening  in 
the  bag  of  membranes  was  at  the  margin  of  the  placenta,  adjacent  to  a 
tongue  of  blood-infiltrated  placenta  typical  of  the  separated  area  of  a 
placenta  prssvia.  The  albumin  quickly  diminished  in  amount  a: 
delivery,  and  had  disappeared  from  the  urine  by  the  eighth  day  | 
partum. 
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I  realize  that,  in  certain  cases  of  placenta  praevia,  concealed  intra- 
uterine haemorrhage,  retroplacental  and  otherwise,  does  occur,  owing 
to  the  fact  that  the  presenting,  or  compressing,  part  of  the  foetus  does 
not  completely  compress  the  separated  area  of  placenta.  That  the 
present  case  was  not  of  this  nature  is  proved  by  the  fact  that  a  zone  of 
normal  placenta  intervened  between  the  separated  praevial  area  and  the 
localized  depressed  area  occupied  by  the  retroplacental  clot. 

This  was  a  true  case  of  placenta  praevia  combined  with  toxsemic 
retroplacental  haemorrhage.  There  is  no  inherent  reason  why  such  a 
combination  should  not  occur  ;  according  to  the  laws  of  chance,  it  should 
occur  once  in  every  half  million  cases  of  pregnancy,  or,  according  to 
the  present  birth-rate,  twice  per  annum  in  the  United  Kingdom. 

Dr.  Herbert  "Williamson  :  I  have  seen  one  similar  case.  The  patient 
was  a  primigravida,  and  when  admitted  into  hospital  was  semi-conscious, 
and  losing  profusely  from  the  vagina.  There  was  general  oedema  and  the  urine 
contained  a  large  amount  of  albumin.  She  died  shortly  after  admission  and 
before  delivery.  Post  mortem  the  placenta  was  found  situated  partially  over  the 
lower  uterine  segment,  both  its  lower  and  its  upper  portions  were  detached  and 
the  uterus  contained  a  large  mass  of  blood-clot. 


Specimen  of  Infected  Fibromyoma  of  the  Puerperal  Uterus 
associated  with  General  Peritonitis  and  removed  by 
Hysterectomy. 

By  Eardley  Holland,  F.K.C.S. 

The  patient,  a  multipara,  aged  35,  was  admitted  to  the  London 
Hospital  on  November  19,  1919.  She  had  been  delivered  three  weeks 
previously  of  a  child  which  weighed  6£  lb.,  and  lived  only  one  day  ; 
the  uterus,  after  delivery,  remained  large,  the  placenta  did  not  come 
away,  so  a  twin  was  diagnosed  and  the  patient  left  to  nature.  How- 
ever, at  the  end  of  three  days  her  doctor  removed  the  placenta 
manually,  and  diagnosed  a  fibroid  tumour.  The  patient  did  not 
become  acutely  ill  until  two  days  before  admission,  when  she  began 
to  get  acute  abdominal  pain,  vomiting  and  high  temperature. 

On  admission  she  was  acutely  ill,  and  presented  the  signs  and 
symptoms  of  an  acute  generalized  peritoneal  infection.  A  tender,  hard, 
round  tumour  was  felt  rising  out  of  the  pelvis,  the  size  and  shape  of  a 
uterine  pregnancy  of  twenty-four  weeks'  duration.    I  operated  at  once, 
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Hemisection  of  infected  puerperal  uterus,  with  a  neorobiotic  ribromyoma  in  anterior  wall. 
Note  pus-track  between  tumour  and  capsule,  and  three  perforations    of   capsule,     i 
uterine  and  two  into  peritoneal  oavity. 


HOLLAND: 

Specimen  of  Infected  Fibromyoma  of  the  Puerperal  I 
with  Genera!  Peritonitis  and  removed  by 
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found  generalized  peritonitis,  and  removed  the  enlarged  uterus  by 
subtotal  hysterectomy.  The  anterior  surface  of  the  tumour  presented 
two  perforations,  from  which  pus  was  oozing.  The  patient  died  in 
thirty-six  hours. 

A  post-mortem  examination  was  made  the  next  day,  of  which  the 
following  are  the  notes:  "Drainage  of  abdominal  cavity  through  slit 
cervix  uteri  and  vagina,  and  also  through  a  laparotomy  wound.  Dila- 
tation and  purulent  inflammation  of  lower  3  cm.  of  cervical  canal. 
Slight  laceration  of  the  lower  vagina.  Large  quantity  of  fibrinous 
deposit  with  little  pus  all  over  abdominal  cavity.  Anaemia  and  slight 
cloudy  swelling  of  myocardium.  Slight  atheroma;  few  small  fatty 
plaques  in  aortic  commissure,  with  very  few  fat  flecks  in  rest  of  aorta, 
coronaries  and  carotids.  Partial  compression  collapse  of  inferior  parts 
of  lower  lobes  of  lungs.  Slight  acute  diaphragmatic  pleurisy  in  both 
lower  lobes.  Caseous  calcareous  tubercular  nodule  in  right  paratrach^al 
gland.  Marked  anaemia  with  some  fatty  infiltration  of  liver  (3  lb.  3i  oz.). 
(Edematous  spleen  (5^  oz.)  with  some  greyish  hyperplasia  of  pulp. 
Anaemia  and  severe'  cloudy  swelling  of  kidneys  (10  oz.).  Marked  general 
anaemia.  No  physiological  activity  in  fibrous  breasts.  No  pigmenta- 
tion of  nipples.     Caries  of  teeth.     A  thin,  normally  developed  woman." 

Description  of  the  Specimen. — The  uterus  was  hardened  in  formalin 
and  then  bisected  sagitally.  The  uterus  is  almost  spherical  in  shape, 
with  a  diameter  of  17  cm.  The  whole  anterior  wall  is  occupied  bv  a 
single,  spherical,  interstitial  fibromyoma,  145  cm.  in  diameter  (Plate). 
The  fibromyoma  is  foul-smelling,  and  its  cut  surface  has  a  dirty  greyish- 
pink  colour,  and  a  tough  whorled  surface  with  a  few  small  areas  of 
myxomatous  cystic  degeneration  in  it.  The  flattened,  elongated  uterine 
cavity,  13  cm.  long,  is  spread  out  on  its  posterior  surface.  The 
muscular  capsule  of  the  tumour  is  thin.  At  the  lower  end  of  the 
uterus  is  the  cut  surface  of  the  cervical  canal.  The  peritoneum  covering 
the  uterus  is  white,  with  a  deposit  of  yellow  fibrin.  In  the  middle  of 
the  anterior  wall  of  the  uterus  (Plate,  a,  b)  are  two  ruptures,  or 
perforations,  of  the  whole  thickness  of  the  uterine  wall  (i.e..  capsule 
of  the  fibromyoma),  3  cm.  and  3'5  cm.  in  diameter  respectively. 
Through  these  perforations  project  part  of  the  underlying  fibro- 
myoma, covered  with  a  yellow  slough.  Through  the  capsule  of  the 
posterior  wall  of  the  fibromyoma  is  another  perforation.  5  cm.  in 
diameter  (Plate,  c)  ;  as  this  part  of  the  capsule  forms  the  anterior  wall 
of  the  uterine  cavity,  the  perforation  is  naturally  through  the  endo- 
metrium and  into  the  uterine  cavity.      Between  this  perforation  and 
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the  already  mentioned  two  perforations  in  the  anterior  wall  is  a  con- 
tinuous purulent  track  lying  between  the  fibromyoma  and  its  capsule, 
providing  a  direct  communication  between  the  cavity  of  the  uterus  and 
the  general  peritoneal  cavity.  The  endometrial  surface  is  brown  and 
ragged  ;  the  placental  site  cannot  be  identified  with  certainty,  but  it 
appears  to  have  been  in  the  anterior  wall,  i.e.,  over  the  posterior  aspect 
of  the  fibromyoma. 

The  special  point  about  the  specimen  is  the  occurrence  of  perforation 
of  the  capsule  of  the  tumour,  on  the  one  hand  into  the  infected  uterine 
cavity,  and  on  the  other  hand  into  the  general  peritoneal  cavity,  forming 
a  direct  track  of  infection  leading  to  general  peritonitis.  The  perfora- 
tions are  no  doubt  due  to  acute  necrosis  from  a  virulent  infection 
acting  on  the  capsule,  rendered  tense  by  the  rapid  swelling  of  the 
fibromyoma  it  enclosed. 

The  President  :  I  suggest  that  the  contraction  of  the  uterine  wall  would 
increase  the  effect  of  the  inflammatory  swelling  of  the  septic  tumour  in 
favouring  a  necrotic  change  in  the  uterine  wall. 


A  Report  upon  Two  Specimens  showing  :  (1)  A  Fibro-myo- 
lipoma  of  the  Uterus  ;  (2)  Extensive  Fatty  Degeneration 
of  a  Uterine  Fibromyoma. 

By  Herbert  Williamson  and  K.  St.  L.  Brockmax. 

The  first  specimen  is  No.  3001  in  St.  Bartholomew's  Hospital 
Museum.  The  description  in  the  catalogue  is  as  follows  :  "  A  peduncu- 
lated fibrous  tumour  of  the  uterus  with  a  small  well-defined,  encapsuled 
fatty  tumour  embedded  in  it  near  the  centre  of  the  mass.  It  was 
removed  by  operation  from  a  woman,  aged  50.  Its  growth  was  not 
accompanied  by  any  symptoms,  but  it  suddenly  protruded  from  the 
vagina  during  an  action  of  the  bowels." 

The  specimen  was  exhibited  at  a  meeting  of  the  Pathological 
Society  of  London  in  1863  by  the  late  Sir  Thomas  Smith,  who 
described  it  as  "  an  adipose  tumour  the  size  of  a  pigeon's  egg, 
completely  embedded  in  the  substance  of  a  larger  tumour,  and  sur- 
rounded by  a  fibroeellulai-  capsule  from  which  it  was  easily  shelled  out." 

As  far  as  we  have  been  able  to  ascertain,  the  specimen  is  unique 
amongst    uterine    fibro-myo-lipomata     in    that    it    is    encapsuled    and 
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Fig.  1. 
Encapsuled  fibro-myo-lipoma  of  the  uterus 
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Mioroscopic  section  of  enoapsuled  fibro-myo 
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clearly  defined  from  the  surrounding  fibromuscular  stroma.  As  it  is 
often  referred  to  in  the  literature,  and  as  no  account  of  its  micro- 
scopic appearance  has  hitherto  been  published,  we  are  exhibiting  it 
to-night.  The  specimen  is  an  ovoid  tumour,  measuring  7  cm.  by 
6  cm.  by  9  cm.  At  the  upper  extremity  are  seen  the  remains  of  a 
pedicle  by  which  it  was  attached  to  the  uterine  wall ;  the  surface  is  for 
the  most  part  smooth,  but  one  or  two  rounded  lobules  project  near  the 
lower  pole.  It  has  been  bisected,  and  the  cut  surfaces  show  a  dense 
fibrillated  stroma,  and  embedded  near  the  centre  of  the  lower  half  a 
yellow  encapsulated  mass  measuring  3  cm.  by  2'5  cm.  The  mass  is 
separated  by  a  definite  white  capsule  from  the  surrounding  tissues,  it 
has  the  characteristic  appearance  of  fat,  and  oil  globules  can  be  scraped 
from  its  surface.  A  little  above  this  mass  is  a  small  irregular  cavity. 
1  cm.  by  1  cm.,  which  in  the  recent  state  is  said  to  have  contained 
"serous  fluid"  {see  Plate,  fig.  1). 

Microscopical  Appearances. — The  sections  have  been  difficult  to 
prepare  because  the  specimen  has  been  immersed  in  spirit  for  nearly 
sixty  years,  and  the  tissues  have  become  very  hard.  The  yellow  mass 
is  composed  of  a  network  of  fibromuscular  strands,  and  between  these 
strands  of  tissue  are  fat  cells.  The  fat  cells  are  rounded  and  polygonal, 
and,  where  the  fat  has  been  dissolved  out  by  the  reagents  used  in  pre- 
paring the  sections,  appear  as  spaces  surrounded  by  a  thin  envelope  of 
cell  substance,  in  which  a  nucleus  is  embedded.  The  masses  of  fat 
cells  are  separated  by  strands  of  fibromuscular  tissue,  which  van  Gieson's 
stain  shows  to  consist  of  muscle  bands  with  a  small. proportion  of  collagen 
fibres.  These  bands  show  hyaline  changes  but  no  fatty  degeneration. 
In  sections  stained  by  Sudan  III  fat  can  still  be  seen  occupying  the 
interior  of  the  rounded  cells  just  described.  A  section  through  tin  capsule 
shows  that  it  is  composed  of  fibromuscular  tissue  {see  Plate,  fig.  -2). 

We  have  found  descriptions  of  only  six  similar  tumours  : 

(1)  Seegar  (1853). l  A  widow,  aged  58.  had  suffered  from  severe 
haemorrhage  for  a  year.  A  tumour,  the  size  of  a  child's  head,  was  found 
protruding  from  the  vulva.  The  pedicle  was  ligatured  and  the  □ 
removed.  It  consisted  of  "  a  fatty  tumour  covered  by  a  tirni  cellular 
membrane  and  traversed  by  fibrous  tissue  bands.  Parts  of  the  tumour 
were  soft,  others  firm  and  poor  in  blood-vessels."  No  D  -  pic 
description  is  given. 

(2)  Paget  (1861).9     This  is  the  Bpecimep  ahown  to  the  right. 

1  Zeitschr.f.  WtmdaaruU  u,  G  r,  p.  •_>(. 

•-'  (Sir)  T.  Smith,  Trans,  561,  \;:.  p, 
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(3)  Kelly  and  Cullen  (1894). 1  The  patient  was  aged  50,  but  no 
details  of  the  clinical  history  are  given.  The  uterus  measured  32  cm. 
by  32  cm.  by  36  cm.  The  enlargement  was  due  to  an  interstitial  myoma. 
Microscopic  examination  showed  hyaline  degeneration  and  small  areas 
of  adipose  tissue ;  the  latter  consisted  of  groups  of  three  to  eight  or  more 
fat  cells  principally  in  close  proximity  to  the  vessels.  A  drawing  of  the 
microscopic  section  is  given  on  p.  164  of  the  authors'  book. 

(4)  Kelly  and  Cullen  (1895)  .2  The  patient  was  aged  29,  but  no 
further  clinical  details  are  given.  The  uterus  was  large  and  multi- 
nodular, the  largest  myoma  measuring  13  cm.  by  20  cm.  by  28  cm. 
Some  of  the  nodules  show  much  hyaline  degeneration  with  liquefaction. 
In  several  sections  small  groups  of  fat  cells  were  found.  Microscopic 
drawing  on  p.  165  of  the  book  quoted. 

(5)  Knox  (1901). 3  The  patient  was  aged  63  and  the  mother  of 
thirteen  children.  The  menopause  occurred  at  the  age  of  50 ;  three 
years  later  a  slight  serous  vaginal  discharge  was  noticed  which  soon 
ceased,  but  returned  again  after  an  interval  of  eight  years.  For 
two  weeks  before  operation  there  had  been  moderate  but  continued 
haemorrhage.  After  hysterectomy  a  tumour,  10  cm.  by  10  cm.  by  13  cm., 
was  found  in  the  posterior  wall  of  the  uterus.  On  section  the  cut 
surface  showed  a  network  of  white  glistening  bands  and  in  the 
interstices  yellow  areas.  Microscopic  sections  showed  collections  of 
large  fat  cells  enclosed  in  a  supporting  framework  of  smooth  muscle 
and  fibrous  tissue.  Drawings  of  the  tumour  and  microscopic  section 
given. 

(6)  Gordon  Ley  (1914)  .4  The  patient  was  aged  54  and  had  borne 
children.  The  menopause  occurred  six  years  previously,  and  one  year 
before  operation  bleeding  commenced  and  gradually  became  more 
continuous.  After  subtotal  hysterectomy  a  tumour,  12  cm.  in  diameter, 
was  found  embedded  in  the  posterior  wall  of  the  uterus  composed  of 
nodules — some  white,  some  white  with  yellow  streaks,  some  yellow. 
Microscopic  examination  showed  that  for  the  most  part  the  section  was 
made  up  of  fat  envelopes  separated  by  narrow  strands  of  collagen  fibres 
and  muscle.     Drawings  of  microscopic  sections  given. 

(7)  Lockyer  (1918).5     The  patient  was  aged  51  and  had  borne  one 

•  "  Myomata  of  the  Uterus,"  p.  162. 
a  Loc.  cit. 

■  Johns  Ifopkins  Ilosp.  Dull.,  xii,  p.  318. 

«  Proc.  Roy.  Soc.  Med.,  1913-14,  vii  (Sect.  Obst.  and  Gyn.),  p.  150. 

•  '«  Fibroids  and  Allied  Tumours,"  1918,  p.  G5. 
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child.  Uterine  haemorrhage  commenced  three  years  before  operation  ; 
the  losses  were  frequent  and  profuse.  Pan-hysterectomy  was  performed. 
The  uterus  contained  two  tumours,  one  in  the  body  the  other  in  the 
posterior  wall  of  the  cervix.  Fat  was  present  in  the  cervical  tumour 
only.  The  author  says  "  the  sections  show  large  fat  globules  within 
muscle  fibres  .  .  .  but  the  large  globules  of  fat  are  quite  different 
from  the  small  granules  seen  in  fat  necrosis."  Colour  illustrations 
of  the  tumour  and  sections  are  given. 

Dr.  Lockyer  generously  presented  one  half  of  his  specimen  to 
St.  Bartholomew's  Hospital  Museum,  and  we  have  cut  other  sections. 
These  sections  show  typical  signet-ring  fat  cells  in  interstices  between 
fibromuscular  bands.  We  saw  in  addition  large  globules  of  fat  as 
shown  in  the  illustration  in  Dr.  Lockyer's  book,  but  our  impression 
is  that  they  are  not  within,  but  lying  upon,  the  muscle  cells,  and 
consist  of  fat  liberated  from  the  lipoma  cells  in  the  preparation  of 
the  section.     We  regard  this  tumour  as  a  true  fibro-myo-lipoma. 

We  think  these  tumours  should  be  described  as  fibro-myo-lipomata, 
because  this  name  is  a  statement  of  fact  and  involves  no  theory  of 
origin.  Ley  uses  the  term  "  lipomatosis,"  and  states  that  the  distribu- 
tion of  the  lipomatous  tissue  and  the  absence  of  young  fat-granule  cells 
are  strongly  in  favour  of  a  fatty  metamorphosis  of  the  fibrous  stroma. 
Lockyer  prefers  the  term  "  fatty  metamorphosis  "  :  he  believes  that  the 
metamorphosis  chiefly  affects  muscle  cells,  and  regards  the  presence  of 
the  fat  as  "evidence  of  vital  but  depraved  activity."  We  find  no 
conclusive  evidence  to  prove  either  of  these  views,  but  see  no  difficult  v 
in  accepting  them,  since  the  metamorphosis  of  the  muscle  and  fibrous 
tissue  cells  of  fibromyomata  into  sarcoma  cells  has  been  proved. 
Neither  Ley  nor  Lockyer,  however,  has  described  transition  forms 
between  the  characteristic  fibrous  tissue  or  muscle  cell  and  the 
typical  fat  cell,  and  in  the  absence  of  such  transition  forms  their 
thesis  cannot  be  taken  as  proved.  Knox  evidently  regards  fibro- 
myo-lipomata  as  mixed  tumours  and  remarks  that  the  presence  of 
lipomatous  tissue  in  fibromyomata  supports  the  theory  of  Cohnheim 
which  attributes  their  development  to  embryonal  tissue-rests. 

From  the  clinical  point  of  view  it  is  interesting  to  note  that 
with  one  exception  (Case  IV)  all  the  patients  from  whom  the  tumour? 
were  removed  were  over  fifty  years  of  age,  and  in  the  majority  of 
patients  bleeding  after  the  menopause  was  the  symptom  which  made 
them  seek  advice. 

Addendum. — Since  the  above  was   written  our  attention  has  boon 
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called  to  a  specimen,  No.  1419.1,  in  the  museum  of  the  Eoyal  College 
of  Surgeons.  It  is  thus  described  in  the  catalogue:  "A  uterus  in 
the  wall  of  which  there  has  grown  a  spheroidal  tumour  10  cm.  in 
diameter.  Except  at  its  lower  end  the  growth,  which  has  been 
bisected  and  opened  out,  and  from  which  the  uterine  tissue  has 
widely  retracted,  consists  almost  solely  of  fat.  A  myo-lipoma.  Micro- 
scopic examination  shows  that  the  fat  has  been  formed  in  the 
connective-tissue  between  the  muscle  cells,  the  bundles  of  which  are 
widely  parted  as  a  result."  The  tumour  was  removed  by  Mr.  Albert 
Carless  from  a  woman,  aged  66,  who  had  never  borne  children.  The 
tumour  had  been  known  to  exist  for  sixteen  years,  but  had  never  caused 
symptoms.     Unfortunately  the  microscopic  section  cannot  be  found. 

The  second  specimen  is  of  a  totally  different  nature  and  is  an 
instance  of  extensive  fatty  degeneration.  Such  extensive  degeneration 
is  rare  in  fibromyomata  and  we  show  the  specimen  not  merely  as  a 
contrast  to  the  last  but  also  on  account  of  its  intrinsic  interest.  The 
tumour  was  removed  from  a  woman  aged  39.  She  has  been  married 
for  eleven  years  but  had  never  been  pregnant.  For  three  months  before 
operation  she  had  suffered  from  severe  menorrhagia  but  had  no  other 
symptoms.  The  uterus  after  removal  by  subtotal  hysterectomy  was 
enlarged  to  a  size  of  16  cm.  by  10  cm.  by  14  cm.,  by  the  presence  of 
multiple   fibromyomata. 

The  specimen  shown  is  a  transverse  section  through  the  mass ;  the 
cavity  of  the  uterus  is  seen  in  its  centre.  Multiple  fibromyomata  are 
present  in  the  uterine  wall,  and  in  the  recent  state  the  largest  of  these 
appeared  to  consist  of  yellow  fat,  whilst  oil  globules  could  be  scraped 
from  its  surface  and  with  Sudan  III  it  stained  a  sunset-red.  Unfortu- 
nately in  the  preparation  of  the  specimen  most  of  the  fat  has  been 
dissolved  out  and  these  appearances  have  been  lost.  It  can  be  seen 
however  that  its  tissues  are  semi-translucent  and  consist  of  a  white 
fibrous-looking  framework  with  yellowish-pink  material  in  the  inter- 
stices. A  second  smaller  nodule  situated  below  the  larger  tumour  and 
more  deeply  in  the  uterine  wall  shows  a  ring  of  yellow  homogeneous 
fat-like  material. 

The  microscopic  sections  exhibited  stain  very  faintly  with  ha •ma- 
toxylin  and  show  hyaline  degeneration  with  fragmentation  and  dis- 
appearance of  nuclei.  These  hyaline  areas  are  infiltrated  with  fat  which 
is  seen  in  the  form  of  small  globules  lying  both  within  the  remains  of 
the  muscle  cells  and    in    the    hyaline  substance  without    them.     The 
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formation — a  lipoma — even  though  it  forms  an  encapsuled  mass.  The  encapsu- 
lation seems  to  be  more  apparent  than  real,  as  strands  of  fibrous  and  smooth 
muscle  tissue  can  be  seen  running  into  the  fatty  mass  from  the  periphery. 
Such  a  growth  as  a  myo-lipoma  is  unknown,  and  this  specimen  certainly 
consists  of  fat,  smooth  muscle  and  fibrous  tissue.  It  ought  to  be  placed  in  the 
same  category  as  the  other  specimens  which  have  been  described,  and  in 
which  the  fatty  change  was  diffused  through  the  tumour. 

The  President  :  The  naked-eye  and  microscopic  appearances  of  Paget's 
case  seem  to  indicate  so  clearly  that  there  was  a  new  growth  of  fatty  tissue 
that  I  cannot  avoid  the  conclusion  that  in  that  case  there  was  a  true  fatty 
neoplasm,  even  although  the  origin  of  the  fat  cells  is  obscure.  Such  cases  are 
very  rare,  and  I  agree  that  further  light  is  necessary  before  a  final  opinion  can 
be  expressed. 

Dr.  Williamson  (in  reply)  :  When  Dr.  Lockyer  has  examined  the  sections 
we  have  cut  from  a  different  part  of  his  specimen  I  have  no  doubt  that  he  will 
agree  that  it  belongs  to  the  group  of  tumours  we  have  been  describing  to-night. 
We  prefer  the  term  fibro-myo-lipoma  to  others  suggested,  because  it  is  a  simple 
statement  of  fact ;  these  tumours  consist  of  fibrous  tissue,  muscle  cells  and 
fat  cells  :  these  facts  and  nothing  more  than  these  facts  are  indicated  in  the 
name.  The  fat  cells  may  be  formed  by  metamorphosis  of  muscle  or  fibrous 
tissue  cells,  or  they  may  be  new  growths.  At  present  we  do  not  know  which 
view  is  correct,  but  doubtless  further  research  will  clear  the  matter  up. 


Case    of    High    Ammonia    Coefficient. 
By  Lady  Barrett,  C.B.E.,  M.S. 

The  patient,  Mrs.  W.,  aged  22,  munition  worker,  was  transferred 
from  the  Medical  Wards  of  the  Koyal  Free  Hospital  to  the  Maternity 
Block  on  August  29,  1918,  suffering  from  persistent  vomiting.  Her 
last  regular  period  began  on  May  25,  1918. 

The  patient  first  felt  ill  on  the  night  of  July  14.  On  this  day  she 
started  night  work  at  the  factory  and  felt  ill  and  faint  throughout  the 
night.  The  following  evening  she  was  unable  to  go  to  work  as  she  was 
vomiting  every  five  minutes.  Her  doctor  diagnosed  the  case  as  a 
recurrence  of  "  Spanish  'flu  "  which  she  had  had  a  fortnight  before  and 
recommended  her  to  go  to  the  Royal  Free  Hospital.  On  July  27  she 
was  admitted  to  the  hospital  suffering  from  persistent  vomiting.  The 
vomiting  was  treated  by  dieting,  with  occasional  success,  the  longest 
interval  without  it  being  three  days.      She  was  very  constipated. 

On  August  24  the  vomiting  became  more  severe  and  on  August  29 
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diacetic  acid  appeared  for  the  first  time  in  the  urine ;  on  this  day  she 
was  transferred  to  the  Maternity  Block  for  suspected  pernicious 
vomiting  of  pregnancy. 

On  August  29  the  note  on  admission  was  as  follows  :  The  patient 
looks  unhealthy.  She  has  severe  acne  rosacea  with  the  usual 
distribution :  the  conjunctivae  are  slightly  yellow.  She  is  fairly  well 
nourished,  but  has  not  been  weighed  recently.  She  lies  motionless  on 
her  back,  moving  only  her  head.  She  feels  weak  and  ill  and  wants  to 
vomit  continually.  Temperature  97'4°F.,  pulse  84.  Sleep  the  first 
night  was  fairly  good.  The  lips  were  dry,  the  tongue  furred  and 
greenish-yellow  and  vomiting  was  frequent  after  food  and  at  other  times. 
The  bowels  were  very  constipated.  There  had  been  amenorrhcea  since 
May  25.  On  examination  of  the  abdomen  there  was  slight  tenderness 
at  the  epigastrium  and  the  colon  could  be  felt  loaded  with  faeces.  The 
liver  dullness  was  diminished,  but  it  was  doubtful  whether  this  was  only 
apparent  through  distension  of  the  colon. 

Examination  per  vaginam  :  The  cervix  and  vaginal  walls  were  soft. 
The  uterus  was  enlarged,  two  and  a  half  to  three  months  pregnant,  and 
was  retroverted.  Nothing  abnormal  was  found  in  heart  or  lungs. 
Urine  :  Seven  ounces  of  urine  were  passed  in  the  first  twenty-four  hours. 
The  colour  was  reddish  brown,  reaction  strongly  acid,  specific  gravity 
1022.  Diacetic  acid  was  present  and  there  was  a  faint  trace  of  albumin. 
There  was  no  blood,  pus,  sugar  or  bile  salts. 

For  the  first  two  days,  August  29  and  30,  the  patient  took  2  oz. 
of  Benger's  food  three  hourly  without  vomiting.  She  was  still  onlv 
passing  7  oz.  of  urine  in  twenty-four  hours.  The  retroversion  was 
corrected  and  a  pessary  inserted.  On  August  31  she  vomited 
twice ;  the  urine  was  diminished  to  5  oz.  the  twenty-four  hours. 
She  was  ordered  a  mag.  sulph.  and  glycerine  enema  daily,  which  was 
effective.  A  rectal  glucose  saline  of  1  pint  was  given  six  hourly  and 
she  took  3  oz.  of  Benger's  and  3  oz.  of  coffee  alternately  by  the  mouth. 
The  next  day  she  vomited  ten  times.  The  urine  was  increased  to  24  oz.  : 
the  ammonia  coefficient  was  found  to  be  38'L1  She  was  now  given  onlv 
glucose  saline  per  rectum  with  li  oz.  of  brandy  in  twenty-four  hours. 

On  September  2  she  still  vomited  frequently  and  had  acute  abdominal 
pain  in  the  upper  part  of  the  abdomen.     She  was  very  thirsty.      S 
was  allowed  to  take  2  oz.  of  albumin   water  two  hourly  by  the  mouth. 

i  All  the  estimations  of  tin'  urine  in  this  case  before  delivery  of  the  child  wore  m 
■Mis>  E.  E.  Sewer,  M.So. ,  London  University,  Lecturer  in  Histology  ai  J  I 
Physiology  (Royal  Free  Eospital),  Bohool  of  Medicine  for  Women. 
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Later  in  the  day  she  felt  greatly  relieved  and  was  allowed  2  oz.  of  tea 
and  2  oz.  of  albumin  water  alternately  two  hourly.  The  rectal  salines 
were  continued.  On  September  3  the  quantity  of  urine  passed  was 
16|  oz.  ;  all  food  was  retained.  On  September  4  the  quantity  of  urine 
was  8?  to  9  oz.  ;  the  ammonia  coefficient  had  risen  to  the  astonishing 
height  of  78  per  cent.  She  was  allowed  water  and  oranges,  bovril,  tea, 
pounded  chicken,  bread  and  butter  and  toast. 

From  that  time  on  she  vomited  occasionally  once  or  twice  in  the  day, 
but  within  the  next  few  days  the  diet  was  increased,  chicken,  baked 
apples,  oranges  and  milk  being  allowed,  and  in  addition  5  oz.  of  fluid  of 
one  kind  and  another  was  given  three-hourly.  The  ammonia  co- 
efficient still  remained  as  high  as  50,  but  as  the  vomiting  was  diminished 
she  was  allowed  a  still  more  nitrogenous  diet,  fish,  chicken,  mutton 
broth  and  one  egg  daily,  with  the  idea  that  a  more  generous  intake  of 
nitrogen  might  result  in  a  more  normal  type  of  excretion.  This  proved 
to  be  the  case.  From  that  time  the  vomiting  practically  ceased,  the 
ammonia  coefficient  gradually,  as  will  be  seen  from  the  chart,  declined 
and  by  September  11  all  food  was  retained.  She  was  then  passing 
20  oz.  of  urine  daily.  On  the  17th  of  the  month,  however,  vomiting 
again  returned.  The  quantity  of  urine  passed  was  then  45  oz.  The 
ammonia  coefficient  began  again  to  rise  ;  the  diet  was  somewhat  reduced 
and  the  condition  soon  improved.  She  was  now  taking  sulphate  of 
magnesia  and  cascara  by  the  mouth  instead  of  by  the  enema,  and  on 
October  7  she  was  discharged. 

The  patient  remained  very  well  until  the  middle  of  December,  when 
she  began  to  lose  her  appetite  and  became  very  drowsy.  Vomiting 
commenced  again  on  December  25  and  was  fairly  persistent  until  the 
30th,  when  she  was  readmitted  to  hospital.  She  was  then  six  and  a 
half  months  pregnant ;  the  child  was  living.  The  ammonia  coefficient 
varied  between  5  to  7  during  her  stay  in  Hospital  and  she  was  dis- 
charged on  January  10. 

She  was  readmitted  on  February  14  and  the  child  was  delivered  by 
a  perfectly  normal  labour  on  the  15th.  The  baby  was  a  girl  and  weighed 
5  lb.  9  oz.  The  baby  was  very  jaundiced  for  a  few  days  but  regained 
its  weight  on  the  seventh  day  and  was  doing  well  when  the  patient  was 
discharged  on  March  10. 

Daring  L919  the  patient  remained  well  and  her  ammonia  coefficient 
varied  between  5,  (5,  7  or  8.  In  December,  1919,  she  was  found  to  be 
again  pregnant  and  the  condition  of  her  urine  has  been  watched  during 
the  four  or  live  months  of  her  present  pregnancy.     Up  to  the  present 
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time  the  ammonia  coefficient  has  not  been  raised  above  5  to  7,  but  with 
the  exception  of  occasional  vomiting  once  or  twice  during  the  day  on 
isolated  occasions,  she  has  so  far  been  perfectly  well. 

I  considered  the  case  one  of  pregnancy  toxaemia  in  view  of  the 
diminished  quantity  of  urine,  the  presence  of  diacetic  acid  and  albumin 
from  time  to  time,  coupled  with  excessive  vomiting  and  an  extremely 
high  ammonia  coefficient.  Since,  however,  every  case  of  toxaemia  is 
not  fatal,  the  patient  was  carefully  watched,  induction  of  labour  being 
postponed  from  day  to  day,  and  the  case  ended  in  the  delivery  of  a 
healthy  child.  The  fact  that  in  the  first  instance  this  patient  was 
suffering  from  what  might  be  called  a  reflex  cause  of  vomiting — the 
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retroverted  gravid  uterus — appears  to  be  negligible  because  its  replace- 
ment had  little  or  no  effect  upon  her  condition.     When  first  admitted 
she  was  undoubtedly  very  ill.      Her  pulse  however  was  only  84  and 
uniform  throughout  and  the  temperature  was  normal.     Her  aw: 
normal  pulse-rate  is  72. 

The  case  seems  to  indicate  that  a  consideration  of  the  general  con- 
dition, especially  of  the  pulse,  the  quantity  of  urine  passed  and  the 
presence  or  disappearance  of  diacetic  acid  in  the  urine  is  of  more  im- 
portance than  the  high  ammonia  coefficient  in  deciding  the  necessity  for 
induction  of  labour. 
ju — 13 
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I  am  indebted  to  Miss  Hewer,  M.Sc,  for  the  observations  made  in 
the  physiological  laboratory  during  the  patient's  first  illness  and  to  Mrs. 
Pillman  Williams  for  observations  made  during  the  period  between  the 
pregnancies  and  during  the  early  months  of  the  present  pregnancy. 
Mrs.  Williams  has  also  made  observations  of  the  different  samples  of 
urine  passed  at  various  hours  during  the  day,  which  show  an  interesting 
curve  of  change  in  the  excretion  of  total  nitrogen  and  the  proportion 
excreted  as  ammonia  during  the  twenty-four  hours. 


DISCUSSION. 

Dr.  MACKENZIE  Wallis  :  I  have  been  interested  in  the  details  of  the  case 
submitted  by  Lady  Barrett,  more  particularly  as  I  have  investigated  a  number 
of  cases  of  pregnancy  toxaemias  myself.  The  point  I  would  raise  in  discussing 
the  ammonia  coefficient  is  the  method  used  in  the  determination  of  the  ammonia 
in  the  urine,  since  the  possibility  of  this  excess  being  due  to  excessive  protein 
breakdown  may  account  for  certain  discrepancies,  particularly  if  the  formol 
titration  method  was  used.  In  such  a  case  excess  of  amino-acids  in  the  urine 
would  be  estimated  as  ammonia.  It  is  to  be  regretted  that  the  other  urinary 
changes  were  not  determined  in  this  case,  particularly  the  amount  of  urea, 
and  the  diastase  content.  In  pregnancy  toxaemias  the  diastase  is  always 
distinctly  increased,  values  of  200  to  500  units  being  found,  in  contrast  to  the 
normal  10  to  25  units.  Further,  there  was  no  analysis  of  the  blood  for  total 
non-protein  nitrogen  urea  and  other  constituents  which  would  have  served  as 
a  control  of  the  urinary  changes  observed.  There  does  not  seem  to  be  any 
relation  between  the  high  ammonia  coefficient  in  this  case  and  the  presence  of 
aceto-acetic  (diacetic)  acid  in  the  urine.  In  the  wards  of  St.  Bartholomew's 
Hospital  I  am  at  present  investigating  a  case  under  the  care  of  Dr.  Williamson, 
which  presents  certain  points  of  interest  in  connexion  with  this  discussion. 
The  patient  was  admitted  with  severe  and  persistent  vomiting,  and  the  urine 
on  examination  showed  a  large  amount  of  aceto-acetic  acid,  an  ammonia  co- 
efficient of  8  and  a  diastase  content  of  50  units.  Her  condition  was  so  grave 
that  it  was  decided  to  terminate  the  pregnancy,  and  this  operation  was  followed 
by  rapid  improvement  in  the  condition  of  the  patient.  The  vomiting  ceased, 
and  the  urine  showed  no  aceto-acetic  acid,  a  coefficient  of  5,  but  the  high 
diastase  persisted  for  a  few  days.  The  urinary  changes  in  this  case  are  there- 
fore of  a  reverse  character  to  that  usually  found  in  pernicious  vomiting  qf 
pregnancy,  the  aoeto-acetic  acid  being  out  of  all  proportion  to  the  ammonia 
coefficient.  As  a  result  of  my  work  I  have  come  to  the  conclusion  t  hat  the 
ammonia  coefficient  is  of  no  value  cither  for  prognostic  or  operative  purposes. 
It  is  rarely  increased  in  eclampsia  unless  vomiting  is  pronounced,  but  almost 
constantly  raised  in  the  pernicious  vomiting  of  pregnancy.  Again,  it  does  not 
bear  any  definite  relation  to  the   severity  of  the  toxaemia,  or  the  amount  of 
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aceto-acetic  acid  in  the  urine.  Neither  the  increased  ammonia  coefficient  nor 
the  aceto-acetic  acid  present  are  sufficient  to  account  for  the  intoxication 
observed  in  such  cases,  but  are  simply  associated  phenomena.  The  effects  are 
due  to  starvation,  brought  about  by  the  vomiting,  and  it  does  not  seem  to  be 
fully  recognized  that  a  pregnant  woman  is  peculiarly  susceptible  to  the  slightest 
restriction  of  carbohydrates,  and  reacts  accordingly.  In  the  case  described  by 
Lady  Barrett,  the  ammonia  coefficient  was  so  high  that  practically  all  the 
nitrogen  in  the  urine  might  have  been  in  the  form  of  ammonia.  I  cannot  see 
what  value  can  be  placed  on  such  a  figure  unless  we  know  the  changes  in  the 
blood.  There  were  only  small  amounts  of  aceto-acetic  acid  detected  in  the 
urine,  and  if  the  increased  ammonia  was  due  to  starvation  it  should  have  run 
parallel  with  the  amount  of  aceto-acetic  acid  in  the  urine.  The  fact  that  the 
ammonia  coefficient  fell  directly  the  proteins  in  the  diet  were  increased  would 
support  the  view  that  the  changes  observed  were  due  to  starvation.  Further, 
the  body  does  not  deviate  from  the  normal  path  of  metabolism  except  for  very 
good  reasons,  and  in  this  case  there  was  the  risk  of  considerable  haemo 
occurring  if  a  quantity  of  neutral  ammonium  salts  were  circulating  in  the  blood 
at  any  one  time.  That  such  haemolysis  did  not  occur  in  this  case  is  obvious 
from  the  condition  of  the  patient  and  the  rapid  recovery  observed. 

Dr.  EDEN  :  I  have  recently  had  a  case  of  pregnancy  toxaemia  with  high 
ammonia  coefficient  in  my  ward  at  Charing  Cross  Hospital.  The  patient  was 
in  the  fifth  month  of  pregnancy  and  was  sent  to  the  hospital  by  a  local 
practitioner  as  a  case  of  eclampsia,  she  having  been  found  in  a  "faint  "  by  a 
neighbour.  She  was  not  seriously  ill  at  any  time  during  her  stay  in  the 
hospital,  but  she  had  one  attack  which  was  observed  by  the  staff  nurse  and  the 
resident  obstetric  officer.  It  consisted  of  slight  muscular  spasm,  beginning  in 
the  left  side  of  the  face,  this  becoming  general  and  followed  by  some  mental 
dullness  and  confusion.  Her  blood  pressure  was  normal  and  there  was  no 
vomiting.  The  urine  contained  no  albumin  and  no  renal  elements.  The 
reaction  to  acetone  bodies  was  strong,  the  diastase  reaction  was  20  per  cent., 
and  the  ammonia  coefficient  on  the  first  estimation  was  17  per  cent.  One  of 
my  medical  colleagues  who  saw  her  in  consultation  considered  it  a  case  of 
acidosis.  The  hlood  was  not  examined.  The  treatment  adopted  was  a  fluid, 
chiefly  milk  diet,  saline  purgation,  and  large  doses  of  bicarbonate  of  soda  l>y 
the  mouth.  The  ammonia  coefficient  fell  to  normal  within  a  week  and  the 
acetone  bodies  disappeared  from  the  urine.  The  ammonia  coefficient  is  a  very 
uncertain  guide  to  the  clinical  severity  of  cases  of  toxemia.  In  Lady  Bam 
case  the  severe  vomiting  may  have  been  an  important  factor  in  raising  the 
coefficient,  apart  altogether  from  the  degree  of  toxaemia. 

Dr.  LArTHORN  Smith  :    1   am  greatly  interested  in   Lady   Barn 
report,  because  some  twenty  years  ago  1  had  within  a  few  months  tbl 
of  excessive  vomiting  oi  pregnane}    st>nt  to  me  by  young  friends,  or  rather  I 
should  say  I  was  called  in  consultation,  because  the  women  were  one   oscious 

or  delirious  from  starvation  and  would  evidently  have  died   within  a  few    . 
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at  most  if  I  had  not  at  once  emptied  the  uterus.  The  vomiting  stopped 
immediately,  as  if  by  magic,  but  it  took  weeks  and  months  to  nurse  them  back 
to  health.  These  three  cases  led  me  to  study  the  whole  question  very 
thoroughly,  and  I  was  surprised  to  find  no  less  than  ninety-three  fully  reported 
cases  of  death  from  hyperemesis  gravidarum  in  the  European  literature  alone. 
One  of  my  friends,  a  professor  of  surgery,  told  me  that  his  own  wife  had 
vomited  steadily  during  the  whole  of  her  first  pregnancy,  beginning  a  few  days 
after  conception,  and  was  confined  to  bed  the  rest  of  the  nine  months, 
vomiting  continually  until  she  was  delivered.  One  of  the  above  three  cases 
was  that  of  a  widow  who  had  made  frantic  efforts  to  get  rid  of  her  pregnancy, 
and  her  doctor  told  me  she  had  succeeded,  as  he  had  seen  the  large  amount  of 
blood  and  what  he  was  sure  was  the  placenta.  But  I  felt  so  sure  that  the 
vomiting  would  have  stopped  if  this  were  so,  that  I  insisted  upon  curetting  her 
and  brought  away  the  ovum,  and  next  day  she  was  keeping  down  food.  By 
accident  I  then  stumbled  on  the  bicarbonate  of  soda  treatment  of  this  vomiting 
for  many  other  cases  as  they  were  sent  to  me  during  the  last  twenty  years, 
and  I  can  say  that  from  that  day  to  this  I  have  never  seen  a  case  that  was 
not  soon  relieved  by  this  treatment.  Sometimes  the  vomiting  stopped  in  a  few 
days  and  even  in  the  worst  cases  in  a  few  weeks.  So  that  the  question  of 
emptying  the  uterus  to  stop  the  vomiting  has  never  come  up  in  any  of  the 
cases  sent  to  me  since  I  began  it.  I  have  generally  prescribed  about  80  gr. 
a  day  in  the  form  of  a  mist,  rhei  et  soda?,  with  a  few  drops  of  chloroform 
and  nux  vomica.  The  moving  of  the  bowels  two  or  three  times  a  day  helps 
the  peristalsis  of  the  intestine  to  revert  to  the  normal.  I  should  be  very 
pleased  if  Lady  Barrett  would  tell  us  whether  she  has  had  much  experience 
with  the  bicarbonate  of  soda  treatment  and  whether  her  experience  has  been 
the  same  as  mine.  Twenty  years  ago  we  knew  little  or  nothing  of  acetonuria 
or  acidosis,  but  the  recent  researches  of  physiological  chemists  go  to  prove  that 
both  the  condition  under  discussion  and  also  the  condition  of  eclampsia  are 
largely  due  to  acidosis  and  that  consequently  the  alkali  treatment  is  the  best  as 
far  as  drugs  are  concerned. 

Lady  BARRETT  (in  reply):  During  the  patient's  first  illness  when  three 
months  pregnant  no  differentiation  was  made  between  the  amino-acids  and 
ammonia,  but  in  the  later  investigations  made  during  her  admission  in 
December,  1918,  and  during  the  lying-in  period  in  February,  191'J,  the  amino- 
acids  were  separately  estimated,  and  it  was  then  found  that  the  average 
difference  between  the  ammonia  and  amino-acids  combined  by  the  Kjeldahl 
method  and  the  separate  estimation  by  Folin  was  approximately  2  per  cent. 
I  cannot  state,  however,  whether  the  difference  would  have  been  greatei  when 
the  coefficient  was  extremely  high.  Diacetic  acid  was  only  present  in  traces, 
and  it  appeared  and  disappeared  with  the  presence  of  a  small  cloud  of  albumin. 
Diastase  was  not  estimated,  nor  were  estimations  made  from  the  blood.  In 
Dr.  Williamson's  ease  of  eclampsia  with  a  high  ammonia  coefficient,  the 
findings  were  in  many  respects  different — e.g.,  diacetic  acid  was  continually 
present.     I  agree  with  Dr.   Eden  that  the  excessive  vomiting  itself  may  have 
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been  a  factor  in  the  high  excretion  of  nitrogen  as  ammonia,  because  the  increase 
of  nitrogen  in  the  diet  resulted  in  a  more  rapid  form  of  the  ammonia  excretion 
than  was  obtained  during  the  restricted  diet.  I  have  used  bicarbonate  of  soda 
in  salines  given  to  toxaemic  patients,  but  without  any  appreciable  difference  in 
the  result  from  salines  without  carbonate.  It  may,  however,  be  interesting  to 
note  that  this  patient  has  been  on  doses  of  bicarbonate  of  soda  throughout  her 
present  pregnancy  and  no  vomiting  nor  toxiemic  symptoms  have  developed  up 
to  the  present  time  (four  and  a  half  months). 


A  Note  on  the  Value  of  Blood  Transfusion  before  Operation 
in  Severe  Secondary  Anaemias. 

By  Herbert  Williamson. 

The  value  of  blood  transfusion  in  cases  of  sudden  and  profuse 
haemorrhage  from  the  uterus  has  already  been  demonstrated  to  this 
Society  by  Dr.  Kussell  Andrews  and  Dr.  Gordon  Luker.  I  wish  to- 
night to  direct  your  attention  to  its  value  in  the  more  gradually  produced 
anaeniia  of  uterine  fibromyomata. 

M.  M.,  aged  45,  was  admitted  into  St.  Bartholomew's  Hospital  on 
May  11,  1919.  She  had  been  married  for  eighteen  years  but  had  never 
been  pregnant.  Menstruation  commenced  at  the  age  of  13  and  was 
regular  and  normal  in  amount  until  November,  191M.  From  November, 
1918,  to  April,  1919,  there  was  amenorrhoea.  Early  in  April,  vaginal 
haemorrhage  commenced  and  soon  became  profuse ;  she  lost  a  con- 
siderable quantity  of  blood  every  day  and  passed  large  clots.  Towards 
the  end  of  April  she  commenced  to  suffer  severe  and  constant  pain  over 
the  left  iliac  fossa.  The  pain  and  bleeding  continued  until  her  admission 
into  hospital  on  May  11. 

On  admission  she  was  very   anaemic,  restless  and  breathless  :  the 
pulse  was  130  and  of  poor  volume,  the  temperature  li»l    V.  ;   tin  t   ague 
was  dry  and  furred.     There  was  incontinence  of  both  urine  and  f: 
and  frequent  vomiting.     The  urine  contained  a  cloud  of  albumin  bill 
renal  elements.     The  blood  count  was  :   Red  cells,  L, 670,000  per  cubic 
millimetre;  white  cells,  5*2,000  per  cubic  millimetre  ;  ha  moglobin,  22*5 
per  cent.;    colour    index.    0*7.       The    patient    was  so  breathless  that 
great    care  was  necessary  in  moving  her  ami   she  fainted  during 
amination.     The  breasts  were  inactive:  a  hard  tumour  was  felt  ris 
from  the  pelvis  and  reaching  nearlx  to  the  costal  margin  :  the  greater 
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part  of  the  tumour  was  insensitive,  but  one  portion,  situated  above  the 
right  Poupart's  ligament,  was  tender.  The  vagina  contained  blood  clot, 
the  cervix  was  high  up,  near  to  the  symphysis  pubis  and  behind  it  was 
a  rounded  cystic  tumour. 

From  the  11th  to  the  17th,  the  patient's  condition  gradually  became 
worse,  but  I  was  afraid  to  remove  the  tumour.  The  temperature 
varied  between  102°  and  104°  F.,  the  pulse  between  120  and  140 ; 
vomiting  was  frequent  and  the  incontinence  of  urine  and  faeces  con- 
tinued. On  the  17th,  the  red  blood  cells  had  fallen  to  845,000  per  cubic 
millimetre,  and  the  white  cells  had  risen  to  65,000  per  cubic  millimetre. 
A  differential  count  showed :  Polymorphs,  85  per  cent.  ;  lymphocytes, 
Hh  per  cent. ;  large  mononuclears,  3£  per  cent. ;  eosinophils,  H  per 
cent. ;  basophils,  1£  per  cent.  On  this  day  it  was  decided  to  transfuse 
the  patient.  The  clerk  of  the  case,  Mr.  Clayre,  generously  offered  to 
give  the  blood,  and  both  donor  and  recipient  were  found  to  belong  to 
Group  IV ;  600  c.c.  of  citrated  blood  were  transfused  into  the  median 
basilic  vein.  The  effect  was  almost  magical.  Three  days  later  the 
temperature  was  normal,  the  vomiting  had  ceased,  she  had  regained 
control  over  the  bladder  and  rectum,  the  red  cells  had  risen  to  3,485,000 
and  the  white  cells  had  fallen  to  29,000  per  cubic  millimetre. 

I  operated  on  June  5.  The  abdominal  tumour  proved  to  be  the 
uterus  enlarged  by  the  presence  of  fibromyomata  showing  hyaline  and 
cystic  degeneration.  The  tumour  felt  in  the  pelvis  was  a  pseudo- 
mucinous cyst-adenoma  of  the  ovary.  I  performed  subtotal  hysterectomy 
with  removal  of  the  ovaries  and  tubes.  Arrangements  were  made  for 
again  transfusing  the  patient  during  the  course  of  the  operation,  but  the 
amount  of  blood  lost  was  so  small  that  I  did  not  consider  it  necessary. 
The  patient  made  an  uninterrupted  recovery  and  left  the  hospital  quite 
well  at  the  end  of  three  weeks.  On  the  day  of  her  discharge  the  red 
blood  cells  numbered  4,250,000  and  the  white  cells  10,400. 

I  have  recorded  this  case  because  it  involves  an  important  principle, 
and  I  believe  the  treatment  adopted  in  this  case  will  enable  us  to  save 
lives  which  would  otherwise  be  lost:  It  is  my  intention  in  future  to 
transfuse  all  patients  in  whom  the  anaemia  is  severe  before  operating 
for  fibromyomata.  I  believe  by  this  means  I  shall  diminish  the  risk  of 
the  operation,  lessen  the  liability  to  thrombosis  and  shorten  the  period 
of  convalescence.  I  propose  also  when  the  patient  is  very  anaemic  to- 
adopt  it  in  cases  of  carcinoma  of  the  cervix  before  performing  Wertheim's 
operation.  I  have  already  done  this  in  one  instance  with  a  striking  im- 
provement in  the  condition  of  the  patient. 
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I  suggest,  further,  that  blood  transfusion  should  be  performed  before 
delivery  in  case  of  severe  antepartum  haemorrhage,  and  during  the  last 
few  months  I  had  charge  of  the  Lying-in  Ward  at  St.  Bartholomew's 
Hospital  the  blood  of  the  students  working  in  the  ward  was  tested  to 
ascertain  their  groups  as  possible  donors. 

DISCUSSION. 

Dr.  DONALDSON  :  I  am  very  glad  that  Dr.  Williamson  has  brought  up  the 
question  of  treatment  of  blood  transfusion  in  obstetrical  and  gynaecological 
cases.  The  astonishing  results  obtained  in  the  case  of  the  wounded  duriDg  the 
war  have  advanced  this  line  of  treatment  enormously,  but  I  fear  it  will  never  he 
generally  used  in  emergencies  until  some  method  has  been  found  for  storing 
the  blood  without  interfering  with  its  action. 

The  PRESIDENT  :  The  subject  is  of  the  utmost  practical  importance  and 
much  progress  has  been  made  with  this  treatment  during  the  war.  When 
successful  the  effects  of  transfusion  of  blood  in  suitable  cases  are  constantly 
described  as  almost  miraculous,  but  even  with  saline  solution  it  is  possible  to 
obtain  extraordinarily  successful  results.  Blood  transfusion  is,  of  course,  better. 
May  we  have  details  of    the  method  employed  ? 

Dr.  Williamson  (in  reply  to  the  President)  :  The  method  of  transfusion 
adopted  is  that  described  as  the  "  citrated  method,"  and  the  apparatus  employed 
is  that  devised  by  the  late  Dr.  Stansfeld. 


Two   Cases  of  Rupture  of  Vagina  during  Labour. 

By  A.  C.  Palmer,  F.E.C.S. 

The  cases  were  admitted  to  the  Obstetric  Department  of  the 
London  Hospital.  The  first  case  had  internal  manipulations  carried 
out  before  admission,  the  second  had  not.  We  think  the  cases  are 
of  interest  in  that  in  each  instance  it  was  the  vagina  which  ruptured. 

Case  I. 

The    patient,    aged    35,    was    admitted  on  March  8,    1920,   having 
been  brought  up  by  her  doctor,  who   stated  that  the  case   was  one  of 
prolonged  second  stage  with  the  head  delayed  in  the   pelvis.     Be  had 
applied  forceps  without  difficulty,  and  had  extracted  the  child  ait 
very   hard  pull.      The  child  was  stillborn  and  weighed  between    L3  and 
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14  lb.  The  perinaeuru  was  torn.  There  had  been  considerable  delay 
with  the  placenta,  but  as  the  patient  continued  to  bleed  considerably  in 
spite  of  good  uterine  contraction,  he  decided  to  do  a  vaginal  examina- 
tion and  remove  the  placenta  if  necessary.  On  examination  he  found 
that  by  following  the  umbilical  cord  his  hand  passed  into  the  abdominal 
cavity,  where  he  found  the  placenta  and  removed  it.  The  case  was  then 
brought  up  to  hospital. 

On  admission  the  woman  was  very  anaemic  and  collapsed.  The 
pulse  was  120,  and  could  just  be  felt  at  the  wrist.  Temperature  was 
98°  F.  The  abdomen  was  extremely  tender.  Dr.  Luker  examined 
the  case  under  anaesthetic,  and  found  that  the  "  uterus  was  almost  com- 
pletely separated  from  vagina."  Laparotomy  was  proceeded  with  at  once. 
On  examining  the  pelvis,  the  uterus  was  found  free  of  all  attachments 
to  the  vagina  except  for  a  narrow  bridge  in  the  region  of  the  left  uterine 
artery,  and  a  small  portion  of  the  anterior  wall  of  the  cervix  close  to  the 
bladder.  The  cervico-vaginal  junction  was  torn  through  for  more  than 
three-quarters  of  its  circumference.  There  was  much  free  blood  in  the 
peritoneal  cavity.  The  uterus  was  removed  as  rapidly  as  possible, 
bleeding  points  being  ligatured.  The  right  uterine  artery  was  not 
seen,  and  the  torn  vaginal  margin  was  oozing  fairly  freely.  Owing 
to  the  gravity  of  the  patient's  condition  no  search  was  made  for 
the  right  uterine  artery.  The  vagina  was  packed  to  control  haemor- 
rhage. Intravenous  saline  was  given.  The  gauze  was  removed  forty- 
eight  hours  later. 

Apart  from  a  rise  of  temperature  on  the  fourth  and  fifth  days 
after  operation,  the  patient  made  an  uneventful  recovery,  and  is  now 
convalescent. 

The  short  vagina  prevents  the  examining  finger  from  reaching  the 
promontory,  although  it  passes  4}  in.  Interspinous  measurement, 
1CH  in.  ;  intercristal  measurement,   lljj;  in. 

This  patient  has  had  eight  children  previously,  and  there  was  no 
difficulty  with  any  of  the  labours.  We  believe  the  difficulty  in  the 
present  instance  to  have  been  due  to  the  very  large  size  of  the  child. 

Case  II. 

This  patient,  aged  41,  was  admitted  on  March  12,  having  been 
attended  by  a  midwife,  who  stated  that  the  patient  had  been  in  labour 
since  I  I  a.m  on  the  <l;iy  before  admission.  There  had  been  good  pains 
all  day,  increasing  in  intensity  during  the  evening,  and  becoming  very 
severe    at     midnight.     From    2    a.m.    the    pains    were    described    as 
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tempestuous  and  different  in  character  from  the  preceding  labour  pains. 
No  manipulation  was  carried  out.  the  midwife  made  only  one  vaginal 
examination,  and  brought  the  patient  up  to  hospital  because  she  had 
become  so  collapsed. 

On  admission  the  patient  was  pale  and  collapsed,  with  pulse  at  120, 
just  palpable,  and  temperature  at  96'5°  F.  The  abdomen  was  tender, 
and  the  child  unusually  easy  to  feel  through  the  abdominal  wall.  The 
head  of  the  foetus  was  impacted  in  the  brim  but  not  engaged.  The 
foetal  heart  was  not  heard.  On  the  right  of  the  foetus  was  a  hard  tumour 
about  the  size  of  a  foetal  head,  and  this  was  thought  by  the  resident 
accoucheur  possibly  to  be  a  fibroid.  Forceps  were  applied  easily,  and 
as  no  advance  of  head  was  obtained  with  moderate  pull,  the  child  was 
delivered  after  perforation  and  crushing  of  the  head  by  the  resident 
accoucheur.  Immediately  after  delivery  it  was  observed  by  Mr.  Lack, 
the  resident  accoucheur,  that  the  tumour  originally  felt  on  the  right 
side  was  the  contracted  uterus,  and  that  the  child  had  been  lying  in 
the  abdominal  cavity.  The  placenta  was  removed  manually  from  the 
abdominal  cavity. 

At  Dr.  Luker's  request  I  proceeded  to  do  an  exploratory  laparotomy, 
and  found  a  large  T-shaped  tear  in  the  posterior  vaginal  wall,  beginning 
at  the  cervico-vaginal  junction  and  extending  almost  down  to  the  vulva. 
The  cross-piece  of  the  T  extended  right  across  the  posterior  vaginal 
fornix.  There  was  much  free  blood  and  clot  in  the  peritoneal  cavity. 
The  uterus  was  removed  as  rapidly  as  possible.  There  was  some 
difficulty  in  isolating  the  uterine  arteries  in  the  very  cedematous  and 
bruised  cellular  tissue  at  the  base  of  the  broad  ligaments.  The  lower 
margin  of  vaginal  tear  was  picked  up  deep  in  the  pelvis,  and  the  bruised 
edge  sutured  to  control  oozing.  The  pelvic  peritoneum  was  partially 
sewn  over  to  allow  drainage  by  tube  per  rag i nam  for  twenty-four 
hours.     One  and  a  half  pints  of  intravenous  saline  were  given. 

The  operation  was  followed  by  incontinence  of  urine  and  faeces  for 
four  days,  and  total  incontinence  of  urine  for   ten  days  after  operation. 
The  patient  is  now  convalescent.     Pelvic   measurements,  interspir. 
9  in.  ;  intercristal,  10  in.     Diagonal  conjugate,  3$  in.,  with  promonl 
high. 

The  patient  had  five  children  previously.  The  first  four  labours  had 
been  without  incident,  the  fifth  had  required  forceps  for  delivery. 
Four  easy  labours  had  occurred  in  spite  of  well  marked  general  eon- 
traction  of  the  pelvis;  the  fifth  required  forceps;  the  sixth  ruptured 
the  vagina  almost  completely,  ami  made  laparotomy  with  i. 
necessary. 
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In  the  first  case  the  pelvis  was  normal ;  the  woman  had  eight 
previous  easy  labours,  yet  the  ninth,  with  a  large  child,  ruptured  the 
vagina,  almost  completely  separating  it  from  the  uterus,  and  rendering 
immediate  hysterectomy  necessary. 

In  each  case  the  object  of  the  hysterectomy  was  twofold  :  (a)  As  an 
essential  step  in  the  control  of  haemorrhage ;  (b)  in  the  removal  of 
damaged  and  devitalized  tissue,  as  a  prophylactic  against  puerperal 
sepsis. 

DISCUSSION. 

Mr.  EAEDLEY  HOLLAND :  Rupture  of  the  vagina  in  association  with 
rupture  of  the  lower  uterine  segment  is  much  more  common  than  is  generally 
believed.  It  is  not  sufficiently  realized  how  very  greatly  the  vagina  is  stretched 
and  drawn  up  by  the  uterus  during  obstructed  labour.  The  slides  I  demonstrate 
•on  the  epidiascope  of  sections  through  the  lower  uterine  segment  from  the 
case  of  a  patient  who  died  undelivered  during  obstructed  labour  afford  an 
example  of  this.  In  this  case  the  retraction  ring  lay  at  a  level  of  11"5  cm. 
above  the  symphysis  pubis,  and  below  the  ring  the  fcetal  head  was  enclosed  by 
what  was  at  first  thought  to  be  an  enormously  distended  and  elongated  lower 
uterine  segment.  The  sections  show,  however,  that  only  the  upper  4"5  cm. 
consist  of  the  extended  cervix,  all  below  that  consist  of  the  elongated  and 
stretched  vagina.  The  sections  further  demonstrate  that  in  this  case  the 
lower  uterine  segment  consists  of  cervix  only.  In  this  case,  if  rupture  had 
•occurred,  it  would  almost  certainly  have  been  in  the  vagina. 

Dr.  Herbert  Spencer  :  It  is  sometimes  difficult  to  see  the  line  of 
demarcation  between  the  cervix  and  vagina  in  the  second  stage  of  labour, 
but  it  is  absurd  to  speak  of  the  vagina  as  taking  part  in  the  formation  of  the 
'lower  segment  of  the  uterus. 


Case  of  Sacculation   of  a  Gravid  Bicornute  Uterus. 

By  T.  G.  Stevens,  F.K.C.S. 

A.  M.,  aged  32,  admitted  to  St.  Mary's  Hospital  on  February  21, 
1920,  with  the  history  that  labour  started  on  February  19.  Although 
the  patient  was  in  great  pain,  especially  in  the  back,  the  uterine 
•contractions  did  not  appear  to  be  very  powerful.  On  examination  the 
fcetal  head  was  found  to  be  at  the  upper  part  of  the  uterus,  which 
.appeared    to    be   of    the    size    of    very    nearly    a    full-time    pregnancy. 
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Per  vaginam  the  upper  half  of  the  pelvis  was  filled  up  by  a  fluctuating 
swelling  which  depressed  the  posterior  fornix,  whilst  the  os  uteri  was 
completely  out  of  reach  in  front  of  this  mass.  The  pulse  on  admission 
was  101  and  the  temperature  97°F.  This  patient  had  been  seen  by 
myself  some  three  months  previously,  when  a  similar  but  smaller 
swelling  was  felt  per  vaginam  behind  the  cervix,  which  even  at  that 
time  was  raised  so  as  to  be  only  just  within  reach  of  the  examining 
finger.  The  swelling  was  then  diagnosed  as  an  ovarian  cyst,  and 
although  it  was  immovable  it  was  thought  advisable  to  wait  until  labour 
started  before  doing  any  operation,  in  the  hope  that  the  tumour  could  be 
removed  and  then  delivery  completed  per  vias  naturales.  At  the  time 
of  admission,  which  was  a  fortnight  before  the  time  of  expected  delivery, 
the  swelling  was  still  thought  to  be  an  ovarian  cyst  obstructing  delivery, 
although  it  was  very  unusual  in  that  it  completely  filled  the  pelvic  brim 
and  upper  half  of  the  pelvic  cavity.  As  the  cervix  was  above  the 
pubes  and  could  not  be  reached  at  all,  and  the  patient  was  in  great 
distress,  it  was  determined  to  perform  Cesarean  section  and  then  deal 
with  the  tumour.  On  opening  the  abdomen  it  was  noticed  that  the 
bladder  was  much  higher  than  usual,  but  the  uterus  itself  presented  no 
striking  abnormality.  The  usual  median  incision  was  made  in  the 
uterus  and  the  foetus  extracted,  the  breech  being  low  down  in  the  brim 
of  the  pelvis.  On  delivering  the  uterus  through  the  abdominal  incision 
it  was  found  that  the  pelvic  swelling  was  really  a  sacculation  of  the 
uterus  itself  formed  by  the  greatly  distended  anterior  wall,  the  actual 
fundus  being  held  down  in  the  pelvis  by  a  firm  adhesion  1  j  in.  broad  by 
J  in.  thick.  The  expansion  of  the  uterus  had  therefore  taken  place 
almost  entirely  at  the  expense  of  the  anterior  wall.  Further,  a  more 
solid  projecting  mass  was  pulled  up  out  of  the  pelvis  attached  to  the 
left  side  of  the  expanded  uterus.  This  at  first  was  thought  to  be  a 
fibroid,  but  it  proved  to  be  the  enlarged,  thickened  but  not  expanded 
half  of  a  bicornute  uterus.  The  adhesion  was  divided  and  when  the 
fundus  of  the  uterus  was  brought  up,  it  presented  a  typical  picture  of  a 
bicornute  uterus  one  half  of  which  was  about  twice  as  large  as  the  other. 
The  cervix  at  first  could  not  be  found,  but  it  was  Located  as  a  tlattened- 
out  structure  in  front  and  below,  making  an  acute  angle  with  the 
impregnated  half  of  the  uterus;  it  only  just  admitted  one  finger  and  had 
hardly  commenced  to  dilate.  The  uterus  contracted  well  and  there 
very  little  haemorrhage — unusually  little.  The  uterine  incision 
found  to  be  almost  vertically  below  the  angle  between  tin1  two  cornua, 
so  that  it  opened  the  unimpregnated  half  as  well  as  the  cornu  which  had 
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contained  the  foetus.  The  child  was  in  a  condition  of  white  asphyxia, 
but  recovered  after  a  hot  bath  and  artificial  respiration.  The  mother 
made  an  uninterrupted  recovery  and  went  out  with  the  child  on 
March  11. 

Cases  of  sacculation  of  the  gravid  uterus  are  very  rare  events  and 
have  usually  been  believed  to  be  the  result  of  retroflexion  in  the  early 
months  of  pregnancy.  The  cause  in  this  case  was  without  doubt  the 
adhesion  of  the  impregnated  cornu  at  the  bottom  of  Douglas's  pouch, 
but  how  this  adhesion  occurred  there  was  nothing  to  show.  The  tubes 
and  ovaries  were  quite  normal  and  there  were  no  other  adhesions. 
This  is  the  second  occasion  on  which  I  have  performed  Caesarean 
section  on  a  double  uterus;  the  first  case,  reported  before  this  Section, 
was  one  of  labour  obstructed  by  the  retroflexed  (but  not  adherent)  half 
of  a  uterus  didelphys.1  No  part  of  the  uterus  was  removed  in  that  case 
and  the  patient  has  since  had  a  child  without  difficulty. 


Case   of  Ruptured  Interstitial  Ectopic  Gestation. 
By  V.  Z.  Cope,  F.R.C.S. 

In  view  of  the  fact  that  the  number  of  cases  of  interstitial  ectopic 
gestation  has  not  yet  reached  three  figures  it  is  perhaps  worth  while 
recording  the  following  case  which  was  admitted  under  my  care  as 
a  case  of  acute  abdomen  at   St.  Mary's  Hospital  on  June  28,  1919. 

The  patient,  E.  T.,  was  aged  40,  and  had  had  three  miscarriages  at 
intervals  of  six  years,  the  abortions  taking  place  at  the  seventh,  fifth, 
and  second  month  respectively.  The  last  miscarriage  was  six  years 
before  her  admission.  The  history  was  that  she  had  been  taken  ill 
with  sharp  pains  in  the  left  iliac  region  at  2  a.m.  on  the  day  before 
admission.  Throughout  that  day  the  pains  continued  and  spread  over 
the  whole  abdomen,  whilst  vomiting  and  retching  distressed  her.  She 
was  admitted  to  hospital  about  thirty-six  hours  after  the  onset  of  pain. 

On  admission  it  was  elicited  that  the  last  period  was  in  February, 
four  months  previously.  She  believed  herself  pregnant,  for  she  had 
morning  sickness  and  enlargement  of  the  breasts.  The  temperature 
was  99  I '.,  pulse  80,  and  respiration  20.  The  abdomen  was  rather 
tumid  and  there  was  general  tenderness,  especially  in  the  hypogastrium. 

1  Pi  ceedings,  L91S-14,  vii  (Sect.  Obst.),  p.  186. 
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Vaginal  examination  revealed  a  depression  of  the  left  fornix  and  a 
swelling  on  the  left  side  of  the  pelvis.  In  view  of  the  history,  the  signs 
obtained,  and  the  fact  that  the  patient  looked  decidedly  anaemic,  there 
was  not  much  hesitation  in  diagnosing  rupture  of  an  extra-uterine 
gestation.  Operation  was  advised  and  carried  out  about  thirty-eight 
hours  after  the  commencement  of  the  patient's  symptoms.  The 
abdomen,  opened  by  a  paramedian  hypogastric  incision,  was  found  to 
contain  a  large  quantity  of  free  blood,  and  there  was  a  great  deal  of  clot 
in  the  pelvis.  Situate  upright  in  an  almost  median  position  in  the 
pelvis  was  a  swelling  about  the  size  of  a  uterus  three  months'  pregnant ; 
it  was  smooth,  and  large  vessels  coursed  over  the  summit.  There  was 
a  rupture  on  the  left  postero-superior  aspect  of  the  swelling.  The  left 
Fallopian  tube  and  the  left  round  ligament  were  in  a  lateral  position  to 
the  swelling  and  were  widely  separated  the  one  from  the  other.  This 
fact,  together  with  a  certain  rotation  of  the  swelling,  at  first  made 
orientation  difficult.  But  when  the  right  uterine  cornu  and  Fallopian 
tube  and  the  right  round  ligament  were  found  low  down  on  the  right 
of  the  swelling,  and  not  much  enlarged,  the  diagnosis  of  a  ruptured 
left-sided  interstitial  ectopic  gestation  was  made  with  certainty.  It 
would  have  been  impracticable  to  resect  the  sac,  so  a  supravaginal 
amputation  of  the  uterus  was  performed.  The  patient  left  hospital 
quite  well  in  three  weeks'  time. 

Description  of  Specimen. 

The  specimen  removed  consists  of  the  body  of  the  uterus,  which  is 
very  slightly  if  at  all  enlarged,  and  a  large  gestation  sac  which  measures 
about  4   in.   by   2J  in.    by  2£   in.      The   cavity  of  the  uterus  has  no 
connexion  with  the  sac.     The  left  Fallopian  tube  and  round  ligament 
are  attached  to  the  lateral  aspect  of  the  sac  and  are  separated  a  great  or 
distance  than  usual  from  each  other.     The  placenta  is  well  formed  and 
attached  to  the  left  superior  aspect  of  the  sac  ;  the  rupture  from  which 
the  haemorrhage  had  proceeded  is  to  be   seen  on  the  postero-superior 
aspect.     The  attachments  of  the  right  tube  and  round  ligament  ar 
be  seen  low  down   on   the  right  of   the   swelling.     The  foetus,  which 
is  still  attached  to  the  placenta  by  a  tortuous  cord,  is  of  a  develop]] 
corresponding  to  about  a  three  months'  pregnancy.     Some  large  v<  - 
are  to  be  seen  coursing  over  the  exterior  of  the  sac  at  a   -  res- 

ponding to  the  placental  insertion. 

136 


158         Cope  :    Bnptured  Interstitial  Ectopic  Gestation 

Comments. 

Upon  comparing  this  case  with  the  series  of  cases  discussed  by  Wynne 
in  the  Johns  Hopkins  Bulletin  for  February,  1918,  one  remarks  that  the 
patient  was  older  than  usual,  and  that  the  symptoms  came  on  at 
a  slightly  later  time  of  pregnancy  (fourth  month)  than  is  customary. 
Moreover,  surgical  advice  was  not  at  once  sought,  so  that  operation  was 
undertaken  at  a  somewhat  later  time  than  usual  after  the  onset  of 
symptoms. 

The  operation  of  supravaginal  hysterectomy  was  the  only  operation 
admissible,  for  in  view  of  the  previous  loss  of  blood  any  half-measure 
which  did  not  guarantee  full  and  permanent  control  of  the  vascular 
organ  would  have  been  unjustifiable.  Resection  of  the  sac  may  be 
permissible  or  advisable  at  an  earlier  period,  but  at  the  end  of  the 
fourth  month  one  could  not  consider  it.  The  ovaries  were  conserved, 
since  their  conservation  did  not  make  the  operation  any  more  difficult. 

The  situation  of  the  rupture  in  relation  to  the  placental  insertion 
suggests  that  the  eroding  action  of  the  syncytial  layer  of  the  villi  was 
an  important  factor  in  leading  to  the  rupture. 

Reports    of    the    Pathology    Committee   on   Mr.   V.   Z.   Cope's 
Specimen   op   Interstitial   Ectopic   Pregnancy. 

After  consideration  of  Mr.  Cope's  specimen  of  interstitial  pregnancy 
the  following  report  was  made :  "  This  specimen  requires  further 
investigation  as  to  the  nature  of  the  smooth-walled  lining  of  the  fcetal 
sac.  If  this  sac  proves  to  be  lined  with  endometrium,  showing  glands 
and  decidual  changes,  this  will  prove  that  the  pregnancy  has  occurred 
in  a  rudimentary  uterine  horn." 

Final  Report. — "We  have  examined  this  specimen  together  with 
further  sections  cut  through  the  wall  of  the  gestation  cavity.  There 
are  no  endometrial  glands  in  the  sac  wall  and  we  cannot  decide 
whether  this  is  a  cornual  or  an  interstitial  pregnancy." 


^ 
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Rupture  of  the  Bladder  associated  with  a  Retroverted 

Gravid  Uterus.1 

By  S.  Gordon  Ltjkeb,  M.D. 

Mrs.  S.  0.,  aged  38,  was  admitted  to  the  London  Hospital,  on 
June  27,  1919.  She  had  had  four  children,  of  whom  the  oldest  was 
aged  10  and  the  youngest  4 ;  since  then  she  had  had  two  abortions,  one 
in  1916  at  three  to  four  months,  the  other  in  1918  at  about  seven  weeks. 

History  of  present  illness  :  Her  last  monthly  period  had  commenced 
on  March  15,  and  she  estimated  that  she  was  three  months  pregnant. 
On  June  23,  four  days  before  admission,  she  had  been  seized  with  acute 
abdominal  pain,  and  had  walked  about  the  room  the  whole  night.  She 
did  not  vomit  at  the  time  but  had  vomited  twice  since.  She  had  had 
some  difficulty  in  micturition  that  night  and  since,  but  there  had  been 
no  retention  of  urine.  There  had  been  no  show.  On  June  27,  at 
3.30  p.m.,  she  felt  as  if  something  burst  in  her  stomach  causing  her 
acute  pain  and  vomiting.     She  was  brought  up  to  hospital  and  admitted. 

Condition  on  admission:  On  admission  at  8  p.m.  her  pulse  was  94, 
her  temperature  97  F.,  and  the  tongue  was  moist  and  furred.  The 
abdomen  was  flat  above  the  pubes  and  resonant  in  front;  there  was 
dullness  in  the  flanks.  Per  vagina m  a  large  tumour  was  found  in 
Douglas's  pouch  which  felt  like  the  retroverted  gravid  uterus  with  a 
soft  fluid  swelling  in  addition.  A  catheter  had  been  passed  in  the 
receiving  room  and  8  oz.  of  blood-stained  urine  had  been  withdrawn. 

It  was  decided  to  perform  laparotomy  at  once. 

Operation :  Under  anaesthesia  a  catheter  was  passed  and  2  oz.  of 
turbid  fluid  were  withdrawn.     On  opening  the  abdomen  6  to  8  pints 

1  At  a  meeting  of  the  Section,  held  March  4,  1990. 
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of  fluid  resembling  urine  were  found  free  in  the  abdominal  cavity.  The 
uterus,  three  months  pregnant,  was  in  the  normal  position,  this  having 
apparently  been  spontaneously  corrected  under  the  anaesthetic.  On 
examining  the  bladder  a  linear  tear  of  the  superior  wall  was  found  about 
1  in.  long  running  antero-posteriorly ;  the  wall  and  mucous  membrane 
of  the  bladder  appeared  fairly  healthy  ;  there  was  no  active  bleeding 
from  the  tear.  It  was  repaired  by  suturing  with  two  layers  of  fine 
chromicized  catgut.  The  peritoneal  cavity  was  mopped  out  and  the 
abdomen  then  closed  with  drainage  to  Douglas's  pouch.  The  patient 
aborted  two  days  later  and  afterwards  made  an  uninterrupted  recovery. 
She  was  discharged  from  hospital  on  July  25,  1919. 

Examination  of  the  fluid  obtained  from  the  abdomen  showed  that 
it  was  alkaline  and  contained  5  per  cent,  urea,  red  blood  cells  and 
occasional  patches  of  pus.  Cultures  were  sterile.  As  regards  the 
cause  of  the  ruptured  bladder,  I  think  it  most  likely  that  the  patient 
had  been  suffering  from  retention  of  urine  with  overflow  for  some 
days,  caused  by  the  retroverted  gravid  uterus,  and  that  eventually,  on 
the  day  of  admission,  the  bladder  gave  way  during  some  violent  move- 
ment. I  can  find  evidence  of  only  one  other  case  of  this  rare  complication 
of  pregnancy  in  the  literature  ;  this  was  reported  by  Kelly,  in  the  British 
Medical  Journal,  1883  (X),  i,  p.  8.  In  this  case  a  woman,  three 
months  pregnant,  died  suddenly  and  was  found  at  autopsy  to  have 
a  ruptured  bladder. 

DISCUSSION. 

Mr.  Gordon  Ley  :  I  remember  seeing  a  somewhat  similar  case  in  the 
London  Hospital  in  1917.  I  was  then  called  to  a  patient  dying  of  general 
peritonitis.  On  examination  the  uterus  was  lying  very  low  in  the  pelvis, 
which  it  completely  filled.  It  contained  a  sixteen  weeks'  foetus,  the  foot 
of  which  was  presenting  through  a  two-finger  cervix.  The  catheter  drew 
off  foul  smelling  purulent  fluid.  At  post-mortem  the  bladder  showed  an 
acute  haemorrhagic  cystitis  with  a  perforation  of  the  fundus  of  the  bladder. 
The  patient  had  had  a  catheter  passed  once  seven  days  before  for  retention, 
this  being  followed  by  incontinence  from  retention. 

Dr.  DRUMMOND  ROBINSON:  I  have  recently  heard  of  a  case — operated  on 
for  me  by  a  colleague — of  perforation  of  the  bladder  occurring  a  few  hours  after 
a  full  term  confinement.  The  first  stage  was  long  and  forceps  were  used. 
There  was  a  very  small  perforation  of  the  bladder  difficult  to  find,  with 
escape  of  fluid  into  tho  peritoneal  cavity.     The  patient  died. 
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Case    of    Recurrent    Hemorrhage     from    Laceration    of    the 
Cervix,  treated  by  Blood  Transfusion  and  Hysterectomy. 

By  S.  Gordon  Luker,  M.D. 

Mrs.  H.,  aged  30,  a  4-para,  was  seen  by  me  on  the  eleventh  day  of 
the  puerperium,  July  2.  Labour  had  been  prolonged  ;  delivery  had 
been  effected  with  forceps  thirty-six  hours  after  rupture  of  the  mem- 
branes ;  the  doctor  stated  that  at  that  time  the  os  was  not  fully  dilated. 
On  the  ninth  day  a  severe  haemorrhage  occurred,  which  was  arrested 
by  a  hot  vaginal  douche  and  temporary  plugging  of  the  vagina. 

On  July  2,  I  examined  the  patient.  She  looked  very  pale  but 
seemed  to  be  recovering  from  the  haemorrhage.  The  pulse  was  110. 
The  temperature  was  normal.  Per  vaginam  :  Involution  of  the  uterus 
was  normal  ;  there  was  a  tear  in  the  cervix  on  the  left  side ;  the  lochia 
were  normal.  Absolute  rest  and  expectant  treatment  were  advised,  and 
the  doctor  was  warned  that  if  the  bleeding  recurred,  immediate  opera- 
tion would  be  necessary. 

On  the  night  of  July  3,  the  patient  had  another  haemorrhage  and 
was  sent  up  to  the  London  Hospital  after  vaginal  plugging  by  the 
doctor. 

On  admission  the  patient  was  very  ill  and  white.  The  pulse  was 
130,  the  temperature  100°  F.  On  the  morning  of  July  4,  I  examined 
her  under  an  anaesthetic.  There  was  a  deep  tear  of  the  cervix  on  the 
left  side  about  4  cm.  long  ;  the  surface  of  the  tear  was  dirty  and  in 
parts  covered  by  a  slough  ;  it  was  not  bleeding  at  the  time  ;  the  uterus  was 
explored  and  a  few  small  fragments  of  debris  found  ;  the  cavity  was 
swabbed  out  with  tr.  iodi  and  a  hot  intra-uterine  douche  given.  As  the 
cervical  tear  was  dirty,  suture  was  not  performed.  Thirty  hours  later 
the  vaginal  plug  was  removed  and  another  haemorrhage  occurred  in  the 
night  ;  a  deep  suture  was  inserted  just  above  the  upper  angle  of  the 
cervical  tear  by  the  resident  accoucheur.  Mr.  A.  E.  Herman.  Twelve 
hours  later  the  patient  had  another  haemorrhage  and  became  pulseless. 
I  therefore  decided  to  transfuse  with  blood  and  do  a  panhysterectomy. 
One  pint  of  citrated  blood  was  obtained  from  a  universal  donor  and 
infusion  was  started  as  soon  as  the  uterine  arteries  were  clamped.  The 
patient  stood  the  operation  well,  and  at  the  end  her  pulse  was  1  40. 

On  examining  the  specimen  it  was  found  that  the  uterine  caviti 


162     Luker  :  Recurrent  Haemorrhage  from  Laceration  of  Cervix 

septic  and  foul,  and  there  was  a  deep  laceration  of  the  cervix  on  the  left 
side. 

After  the  first  few  days  progress  was  good,  and  the  patient  was  dis- 
charged in  the  fourth  week. 

I  have  decided  to  report  this  case  as  an  example  of  the  importance 
of  blood  transfusion  in  certain'  obstetric  and  gynaecological  conditions, 
such  as  ante-partum  haemorrhage,  post-partum  hemorrhage,  ruptured 
ectopic  pregnancy,  &c,  where  life  is  endangered  immediately  or  later,  if 
some  sepsis  or  other  complication  should  supervene,  or  even  if  very 
prolonged  convalescence  be  anticipated. 

Two  independent  opinions  were  obtained  before  the  absolute  necessity 
of  blood  transfusion  was  decided  upon  ;  both  agreed  that  without  it  the 
patient  would  not  live. 

DISCUSSION. 

Dr.  Eden  :  The  important  feature  of  Mr.  Luker' s  case  is  the  deep  lacera- 
tion of  the  cervix,  the  direct  cause  of  the  haemorrhage  being  ulceration  of  the 
walls  of  large  vessels  exposed  by  the  tear,  and  this  ulceration  is  the  result  of 
sepsis.  There  was  no  bleeding  for  three  days,  which  shows  that  no  important 
vessels  were  torn  by  the  injury.  I  am  glad  that  Mr.  Luker  had  the  courage  to 
remove  the  uterus,  for  this  brought  the  treatment  into  line  with  that  of  severe 
rupture  of  the  uterus  during  labour. 

Dr.  ANDREWS  :  Mr.  Luker's  treatment  in  this  case  has  been  exceedingly 
successful.  I  had  a  somewhat  similar  case  under  my  care  three  years  ago. 
The  patient  was  admitted  to  the  hospital,  septic  and  having  lost  a  lot  of  blood, 
a  few  days  after  rapid  removal  of  a  four  months'  ovum  without  an  anaesthetic 
after  dilatation  of  the  cervix  with  Hegar's  dilators.  I  explored  under  an 
anaesthetic  and  found  that  there  was  a  tear  in  the  right  side  of  the  cervix  about 
the  level  of  the  internal  os,  through  which  the  finger  wTent  into  a  suppurating 
cavity  in  the  right  broad  ligament.  From  this  cavity  I  removed  almost  the 
whole  of  the  foetal  skull.  Two  days  later  there  was  a  very  severe  haemorrhage 
which  was  stopped  by  tight  plugging.  Two  days  later  there  was  again  a  very 
severe  haemorrhage  which  almost  killed  the  patient.  I  decided  that  if  the 
bleeding  recurred  I  should  have  to  open  the  abdomen  and  try  to  find  the  source 
of  the  bleeding,  but  in  view  of  the  fact  that  there  was  a  suppurating  cavity  in 
the  right  broad  ligament  I  was  unwilling  to  do  this.  Fortunately,  after  the 
second  severe  bleeding  there  was  no  recurrence,  and  the  patient  eventually 
did  well. 

Dr.  Lapthorn  Smith  :  With  reference  to  Mr.  Luker's  case  of  post-partum 
haemorrhage  due  to  deep  lacerations  of  the  cervix,  I  can  recollect  at  least  foiir 
such  cases.  In  one  instance  I  was  called  in  consultation  by  younger  friends 
who  had  been  all  night  with  the  patient  and  who  had  in  the  morning  delivered 
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her  instrumentally.  They  told  me  that  notwithstanding  the  firm  contraction 
of  the  uterus  the  haemorrhage  had  continued  in  spite  of  copious  douching 
with  very  hot  water.  In  such  cases  I  always  suspected  a  tear  involving 
the  cervical  branch  of  the  uterine  artery ;  and  I  always  carried  in  non- 
emergency bag  two  pairs  of  volsellum  or  bullet  forceps  and  an  Emmet's 
cervix  needle  and  catgut.  Immediately  after  delivery  the  uterus  is  very 
movable,  and  it  is  very  easy  to  grasp  the  anterior  and  posterior  lips  of  the 
cervix  and  draw  them  down  a  few  inches  out  of  the  vulva,  when  we  shall 
at  once  see  the  little  artery  pumping  a  weak  jet  with  each  beat  of  the 
heart.  If  wre  see  it  when  the  tear  first  occurs  the  jet  would  be  fine  but 
powerful,  but  as  the  blood-pressure  falls  with  the  loss  of  blood  it  in  time 
becomes  just  a  perceptible  oozing.  While  the  nurse  holds  the  uterus  just  out 
of  the  vulva  it  is  very  easy  to  pass  the  non-cutting  curved  needle  well  above 
the  angle  of  the  tear,  and  the  moment  the  loop  of  catgut  is  tied  all  bleeding 
instantly  stops.  Knowing  as  I  do  the  evil  effect  of  an  unrepaired  lacerated 
cervix  on  the  future  of  a  woman's  health,  it  is  my  custom  after  stopping 
the  haemorrhage  to  continue  with  the  same  piece  of  catgut  a  running  suture 
which  brings  the  torn  surfaces  accurately  together,  not  only  thereby  lessening 
the  immediate  danger  of  septic  absorption  from  a  large  open  wound,  but  also, 
what  is  equally  important,  saving  the  woman  from  cancer  when  she  reaches  the 
age  of  10,  which  is  quite  likely  to  happen  if  a  large  tear,  deep  enough  to  go 
through  the  cervical  artery,  is  left  to  heal  by  cicatricial  tissue.  It  should  be 
more  generally  known  that  cancer  of  the  cervix  never  occurs  unless  there  has 
been  an  unrepaired  tear  which  means,  of  course,  cicatricial  tissue.  Several  of 
my  friends  who  are  professors  of  obstetrics  at  the  head  of  great  lying-in 
hospitals  have  felt  this  responsibility  so  greatly  that  they  teach  their  studen:  - 
examine  the  cervix  in  the  above  manner  in  all  cases  in  which  they  have  reason 
to  suspect  that  the  cervix  lias  been  torn,  and  if  so  found  to  put  in  a  few  stitches 
as  I  have  above  described. 

Utero-placental  (Accidental)  Haemorrhage:   A   Clinical  Report 
of    Fifty    Consecutive    Cases. 

By  Gordon  Ley,  F.E.C.S. 

Since  the  commencement  of  July,  L915,  I  have  had  the  good  fortune 
to  have  seen,  treated,  or  seen  treated,  and  followed  up,  fifty  cases  of 
so-called  accidental  haemorrhage  and  retroplacental  hematoma.     It  \ 
my  original  intention  in  writing  this  paper  to  deal  with  both  the  clinical 
and  pathological  sides  of  this  condition.    The  paper  however,  particularly 
its  pathological  side,  lias  necessitated  the  reading  and  abstract.- 
great  amount  of  literature  and  short    details  of  many  of  the  a 
must  be  given  a  place  in   the  paper.       Further,  the  pathological  - 


164         Ley :    Utero-place?ital  (Accidental)  Haemorrhage 

necessitates  the  introduction  of  extensive  summaries  of  morbid  material 
taken  from  three  cases.  .This  means  that  the  paper  would  be  one 
of  very  considerable  length.  It  has  therefore  appeared  to  me  best  to 
divide  the  paper  into  two  parts,  a  clinical  paper,  which  I  am  reading 
to-night,  and  a  pathological  paper  which  I  hope  to  read  at  no  very 
distant  date. 

The  aetiology  of  this  condition  is  of  considerable  interest  and  will  be 
dealt  with  first.  The  average  age-incidence  in  the  series  of  fifty  cases 
was  31 '6  years,  the  youngest  case  being  19  and  the  eldest  43  years. 

The  parity  incidence  was  as  follows  :  Nine  (18  per  cent.)  were 
primigravidae ;  41  (82  per  cent.)  multipara?.  The  average  parity  of  the 
multipara?  was  5'7  pregnancies  with  a  maximum  parity  of  15  pregnancies. 
The  abortion  incidence  was  1  abortion  to  9  labours  at  term,  as  against 
a  normal  abortion  incidence  of  1  to  4  or  5  labours  at  term. 

With  regard  to  the  causative  factors.  It  will,  I  think,  be  best  to 
take  up  separately  the  causes  given  by  authors  and  eliminate  them, 
where  possible,  singly.  Trauviatism  on  careful  questioning  played  no 
part  in  any  one  of  the  cases.  Neither  did  it  in  any  of  the  17  cases 
recorded  by  Whitridge  Williams.  It  was  thought  to  be  the  cause  in  a 
small  percentage  of  Essen  Moller's  29  cases  and  in  5  of  Gaston's  70  cases. 
Frequently  the  patient  attributed  the  haemorrhage  to  an  accident,  but 
the  nature  of  the  accident  and  the  interval  between  the  accident  and 
the  onset  of  symptoms  always  excluded  the  alleged  accident  as  the 
causative  factor. 

Bupture  of  the  sinus  circularis  of  the  placenta  is  thought  to  be  an 
occasional  causative  factor  by  Essen  Moller. 

Fright,  morbus  cordis,  fibroid  tumours  and  diseases  of  the  blood, 
played  no  part  in  any  of  the  cases. 

Shortness  of  the  umbilical  cord  was  not  the  causative  factor  in  any 
one  of  the  50  cases.  The  average  length  of  the  umbilical  cord  in 
32  cases  in  which  it  was  measured  was  21*3  in. ;  the  longest  being  34  in.; 
the  shortest  13  in.  In  one  case  the  cord  is  mentioned  as  having  been 
wound  three  times  round  the  child  but  there  was  no  tension  on  the  cord, 
this  child  being  born  alive.  Shortness  of  the  cord  was  given  as  the 
cause  in  12  of  the  70  cases  recorded  by  Gaston.  It  appears  to  me 
impossible  for  shortness  of  the  cord  to  cause  separation  of  the  placenta, 
unless  the  foetus  is  being  pulled  on.  Obviously  the  resistance  by  soft 
parts  is  such  that  the  foetus  not  only  ceases  to  travel  forwards  at  the 
time  the  uterine  contraction  ceases,  but  is  actually  forced  backwards 
by  the  recoil  of  the  muscular  pelvic  floor.      During  the  pain  the  uterus 
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with  the  placenta  is  travelling  in  the  same  direction  and  at  the  same 
pace  as  the  foetus  is  travelling.  Therefore  there  can  be  no  pull  on 
the  cord  either  during  or  at  the  termination  of  a  pain,  while  the 
child  remains  within  the  genital  tract. 

Endometritis  is,  of  course,  an  impossible  serological  factor  to  exclude, 
but  if,  as  is  generally  stated,  endometritis  is  a  cause  of  abortion,  the  low 
abortion  incidence  would  appear  to  negative  this  theory. 

Syphilis. — The  Wassermann  reaction  was  positive  in  only  one  of 
15  cases  in  which  it  was  applied.  It  will  therefore  be  seen  that  syphilis 
played  no  part  at  any  rate  in  these  cases.  It  is  mentioned  as  playing 
a  part  in  one  of  Gaston's  70  cases. 

One  condition,  and  one  condition  only,  was  pre-eminently  associated 
with  accidental  haemorrhage,  i.e.,  albuminuria.  This  was  present  in 
42  (84  per  cent.)  of  the  50  cases.  The  amount  varied  from  a  fine  cloud 
to  15  parts  per  1,000  (Esbach).  It  was  usually,  however,  in  considerable 
quantity.  Hyaline  and  granular  casts  were  present  in  13  (26  per  cent.) 
of  the  cases.  Chronic  nephritis  was  clinically  present  in  only  3  (6  per 
cent.)  of  the  cases.  In  the  others,  the  albuminuria  was  apparently  of 
toxaemic  origin,  i.e.,  it  cleared  up  after  delivery,  the  average  duration 
of  albuminuria,  excluding  the  chronic  renal  cases,  being  11 '3  days. 
Toxasmic  symptoms,  i.e.,  oedema,  headache,  vomiting,  &c,  were 
associated  in  seventeen  (34  per  cent.)  of  the  cases,  eclampsia  with  one. 
This  association  of  albuminuria  cannot  be  looked  on  as  an  accidental 
occurrence,  and  in  the  absence  of  other  causative  factors,  one  naturally 
looks  to  the  cause  of  the  albuminuria  as  the  cause  of  the  haemorrhage. 
The  association  of  a  toxaunic  condition  in  a  higher  percentage  of 
multiparas  than  primigravidae,  is,  I  know,  without  precedent ;  and 
I  have  no  satisfactory  explanation  of  this  phenomenon.  Winter,  in 
1885,  first  directed  attention  to  the  presence  of  albuminuria  in  these 
cases,  since  which  time  nephritis  or  albuminuria  has  been  regarded  as 
the  most  constantly  associated  factor.  It  was  associated  with  the 
condition  in  11  out  of  17  cases  (nephritis  once)  recorded  by  Whitridge 
Williams  ;  in  37  per  cent,  of  29  case-.  Essen  Mollei ;  in  34*25  per  cent. 
of  cases  recorded  by  Aschkanazy  ;  in  50  per  cent,  of  cas<  >.  Maas;  in 
30  of  70  cases,  Gaston;  in  33  of  58,  Bar  and  Kervily;  in  82  of 
Dorman  ;  in  34  of  67,  1  Iaitmann. 

The  frequency  of  the  condition  in  association  with  eclampsia  has 
also  been  noticed,  oases  being  recorded  by  Bar  and  Kervily,  .ire. 

Essen  Moller,  Zarate,  Seitz  and  iToung  amongst  others.     Tl 
although  in  none  of  the  records  is  the  percentage  a-  high  a     qb 
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still  further  emphasize  the  association  between  albuminuria  of  toxaernic 
origin  and  utero-placental  haemorrhage. 

The  examination  of  the  pathological  material  which  I  have  obtained 
shows  areas  of  necrosis  with  haemorrhage  in  the  uterine  wall,  and  I  am 
able  here  to  formulate  the  following  theory  for  the  haemorrhage : 
(1)  Focal  necrosis,  with  haemorrhage,  in  the  musculature  and  decidua 
of  the  uterine  wall.  (2)  Resulting  separation  of  an  area  of  placenta 
opening  the  mouths  of  uterine  sinuses.  (3)  Extensive  retroplacental 
haemorrhage. 

The  onset  of  the  haemorrhage  is  usually  towards  the  end  of 
pregnancy.  In  this  series  there  were  between  the  twenty-third  and 
twenty-eighth  week,  3  cases ;  between  the  twenty-ninth  and  thirty- 
second  week,  8  cases ;  between  the  thirty-third  and  thirty-sixth  week, 
11  cases  ;  between  the  thirty-seventh  and  fortieth  week,  24  cases. 

The  cases  can  be  divided  clinically  into  three  groups  :  (a)  Those  in 
which  the  blood  entirely  escapes — external  cases,  (b)  Those  in  which 
the  blood  is  entirely  retained  in  utero — internal  cases,  (c)  Those  in 
which  there  is  free  escape  of  blood  with  retention  of  a  considerable 
amount  in  utero — combined  cases. 

Group  (a)  :  External  Cases. — These  cases  are  infrequent.  Among 
the  series  of  fifty  cases  there  were  only  seven  belonging  to  this  group. 
The  haemorrhage  in  these  cases  is  never  of  great  severity  and  is  usually 
slight.  The  only  symptom  is  bleeding,  which  comes  on  without  cause. 
Repeated  losses,  as  met  with  in  placenta  praevia,  do  not  occur.  In  the 
absence  of  labour  pains,  there  is  no  pain,  but  the  bleeding  is  likely  to 
bring  on  labour.  On  abdominal  examination,  nothing  abnormal  is  as  a 
rule  revealed,  i.e.,  the  abdominal  findings  of  placenta  praevia  are  absent. 
The  foetal  heart  cannot  be  heard  in  about  half  the  cases ;  its  absence 
will  assist  the  diagnosis,  since  in  placenta  praevia  the  child  is  usually 
alive  at  this  stage.  On  vaginal  examination  nothing  abnormal  is 
revealed.  If  the  cervix  will  admit  the  finger,  the  placenta  will  not 
be  felt.  The  presence  of  albumin  in  the  urine  will  go  far  to  confirm  the 
diagnosis,  but  in  the  slight  cases  it  is  often  absent.  It  was  present  in 
only  two  of  the  cases  in  this  series.  The  diagnosis  between  this  type  of 
case  and  a  lateral  placenta  praevia  can  often  only  be  made  after  the 
expulsion  of  the  membranes  and  placenta,  and  then  only  when  the  bag 
of  membranes  is  complete. 

The  Treatment. — If  the  loss  has  been  slight  and  has  ceased  and 
if  the  child  is  ^ilive,  rest  with  a  hypodermic  injection  of  morphia  will 
often  result  in  the  pregnancy  continuing  to  term.     The  patient  should 
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be  dieted  and  the  bowels  kept  open  three  times  daily  for  the  remainder 
of  her  pregnancy  with  a  view  to  elimination  of  toxin.  If  the  loss  is 
considerable,  labour  pains  will  always  be  present.  The  membranes 
should  be  ruptured,  a  tight  binder  applied  and  a  hypodermic  injection 
of  1  c.c.  of  pituitrin  administered.  If  it  is  essential  that  no  further  loss 
should  ensue,  that  is,  if  the  condition  of  the  patient  is  really  serious, 
the  membranes  should  be  ruptured,  the  vagina  plugged  with  gauze, 
a  tight  binder  and  a  perineal  pad  applied  and  fastened  together,  and  a 
hypodermic  injection  of  1  c.c.  of  pituitrin  administered.  With  regard 
to  plugging,  I  have  not  had  any  case  in  which  puerperal  sepsis  has 
followed  its  use.  It  has  always  been  a  routine  that  the  vagina  should 
be  dried  and  swabbed  out  with  iodine,  before  plugging  with  dry  sterile 
gauze.  I  feel,  however,  after  my  examination  of  pathological  material 
that  with  plugging  there  is  a  risk  of  spontaneous  rupture  of  the  uterus 
through  a  necrosed  area.  This,  rupture,  actually  happened  in  one  case 
of  combined  haemorrhage  (vide  Case  27)  in  which  plugging  was  used. 

Besults. — If  treatment  is  carried  out  along  these  lines,  bleeding  will 
cease,  labour  will  progress  rapidly,  and  delivery  will  be  spontaneous, 
the  placenta  and  membranes  as  a  rule,  following  the  baby  at  once. 
The  results  to  the  mothers  have  been,  in  this  series  of  cases,  uniformly 
good  ;  the  progress  of  labour  having  been  satisfactory  from  the  onset  of 
treatment.  Half  the  children  were  stillborn,  but  the  life  of  the  child 
is  not  under  the  control  of  the  medical  man,  being  dependent  entirely 
on  the  initial  separation  of  the  placenta. 

(b)  Internal  Cases. — These  cases  have  been  sub-divided  into : 
(1)  Clinical  cases  of  internal  haemorrhage  ;  (2)  retro-placenta  ha?mato- 
mata. 

(1)  Cases  of  this  class  are  also  infrequent.  Among  the  series  of  fifty 
cases,  there  were  only  eleven.  The  haemorrhage  in  these  cases  is  always 
considerable  and  this  is  undoubtedly  the  reason  why  the  blood  does  not 
appear  externally.  The  explanations  for  its  non-appearance  hitherto 
given  are  :  (i)  that  the  cervix  is  not  dilated  ;  (ii)  that  the  membranes 
are  adherent  around  the  internal  os ;  (iii)  that  the  presenting  part 
obstructs  the  canal ;  (iv)  that  the  blood  raptures  into  the  amniotic  Bac. 
These  are  all  unsatisfactory.  With  regard  to  the  firsl  <<f  these 
explanations,  it  is  well  known  that  in  threatened  abortion  there  is 
bleeding  in  the  absence  of  dilatation.  Why  not  m  this  condit 
To  give  as  a  definition  of  threatened  abortion,  bleeding  without 
dilatation  of  the  cervix,  ami  to  give  as  a  lv.ison  for  internal  hemor- 
rhage the  absence  of  dilatation  v\    the  cervix,  is  a  paradox  which  should 
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have  no  place  in  obstetrical  literature.  As  a  point  of  fact,  dilatation  up 
to  two  fingers  is  often  present  in  internal  cases. 

(2)  With  regard  to  the  second  explanation — the  adhesion  of 
membranes — one  has  only  to  watch  the  delivery  of  a  case  of  internal 
haemorrhage  to  see  that  this  plays  no  part.  The  placenta  and 
membranes  follow  directly  on  the  baby  and  I  have  seen  no  case  of 
combined  or  internal  hasmorrhage  in  which  this  sequence  of  events  did 
not  occur.  With  regard  to  the  third  explanation  :  In  the  absence  of 
rupture  of  the  membranes  it  is  obviously  impossible  for  the  presenting 
part  to  block  the  cervical  canal.  With  regard  to  the  fourth  explanation, 
it  appears  to  me  to  be  mechanically  impossible  for  the  blood  to  rupture 
into  the  amniotic  sac.  For  it  to  do  so  a  sharp  salient  of  membranes 
must  project  into  the  amniotic  sac.  The  tension  in  the  amniotic  sac, 
normally  not  inconsiderable,  will  be  raised  at  once  by  retroplacental 
haemorrhage,  and  as  fluid  under  pressure  resists  pressure  equally  in  all 
directions,  the  formation  of  this  salient  will  be  rendered  impossible. 

The  reason  why  the  blood  is  retained  is  that  the  uterus  is  paralysed. 
One  assumes  a  sudden  considerable  haemorrhage  which  forcibly  distends 
the  uterus  which,  thus  taken  unawares,  becomes  over-distended  and 
paralysed.  The  degree  of  paralysis  varies  from  one  in  which,  although 
the  power  of  contraction  is  lost,  the  power  of  resisting  further  distension 
is  retained — i.e.,  muscular  tone  is  present;  to  one  in  which  all  power  is 
lost  the  uterus  becoming  distended  to  the  maximum  stretching  point 
of  muscle ;  even  this  occasionally  being  overcome,  the  case  terminating 
in  uterine  rupture  (vide  Cases  27  and  33). 

Symptoms. — The  onset  is  sudden  with  a  severe,  or  intensely  severe, 
pain  in  the  abdomen.  This  is  referred  to  by  the  patient  as  "  inde- 
scribably bad,"  as  "a  tight  band  round  the  waist,"  or  as  a  "bursting 
pain."  The  pain  persists,  and  there  is  no  alleviation.  The  patient's 
mental  state  is  often  so  affected  by  its  severity  that  she  is  incapable 
of  giving  a  coherent  history,  but  rolls  about  the  bed  complaining  con- 
stantly of  the  agonizing  pain.  Pain  may  be  completely  or  almost 
completely  absent.  It  was  a  marked  symptom  in  54  per  cent,  of  the 
cases.  Vomiting  is  frequently  present.  It  was  present  in  45  per  cent. 
of  the  cases.  It  may  be  slight  or  persistent.  The  recognition  of  pallor 
by  the  patient  or  by  her  friends  is  a  common  symptom,  and  is  helpful 
to  the  clinician.  Fainting  attacks,  sometimes  described  as  fits,  ace  not 
infrequent.     They  were  present  in  45  per  cent,  of  the  cases. 

An  examination  of  the  patient  reveals  anaemia,  usually  extreme. 
The  face   is  blanched,    the    lace    and    hands    cold   and    clammy.      The 
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pulse  varies  from  a  normal  good  pulse  to  a  running  feeble  pulse  of 
120  or  more.  The  temperature  is  as  a  rule  subnormal,  the  respiration 
rate  is  usually  raised.  The  abdominal  examination  is  characteristic,  so 
much  so  that  once  palpated  it  is,  I  believe,  difficult  to  fail  to  recognize 
a  future  case.  The  uterus  is  large ;  it  may  be  definitely  larger  than  it 
should  be  for  the  date  of  pregnancy.  It  is  tense;  this  hardness  is 
characteristic  and  resembles  no  other  uterine  condition.  It  is  frequently, 
although  not  by  any  means  always,  tender;  the  tenderness  may  be 
localized  to  a  definite  area  of  the  uterus.  The  foetal  parts  cannot 
be  recognized  on  palpation  as  a  result  of  the  hardness  of  the  uterus. 
The  foetal  heart  cannot  be  heard.  There  are  no  uterine  con- 
tractions. On  vaginal  examination  the  cervix  may  admit  one  or 
more  fingers  or  may  be  undilated.  The  bag  of  membranes,  if  felt, 
is  tense  .all  the  time  but  not  bulging.  The  urine  will  be  found  to 
contain  albumin,  which  was  present  in  every  case  in  this  series.  The 
amount  was  never  less  than  a  cloud,  and  in  only  four  cases  less  than 
four  parts  per  1,000  (Esbach).  Granular  and  hyaline  casts  were 
frequently  present. 

Treatment. — Attempts  to  stimulate  the  uterus  are  useless,  tend  to 
increase  shock  and  should  not  be  encouraged.  Attempts  at  delivery  per 
vaginam  will  as  a  rule  be  fatal,  and  should  play  no  part  in  the  treatment 
of  this  condition.  Rupture  of  the  membrane  is  usually  fatal,  as  it 
relieves  the  one  thing  that  is  keeping  the  bleeding  in  check — i.e.,  the 
intra-uterine  pressure,  which  has  become  greater  than  the  patient's 
blood  pressure.  The  treatment  that  I  have  adopted  is  to  employ  rest. 
and  to  watch  carefully  (1)  the  size  of  the  uterus,  which  should  be  out- 
lined with  pencil ;  (2)  the  pulse  ;  (3)  the  patient's  general  condition. 
The  patient  is  put  in  bed  and  kept  warm.  If  her  pain  is  intensely 
severe  she  is  given  a  hypodermic  injection  of  morphia.  grain. 
The  fact  that  morphia  masks  symptoms  must  of  course  be  taken 
into  consideration. 

If  her  condition  improves  she  should  be  left,  the  pulse  being  taken 
and  charted  hourly,  and  the  height  of  the  fundus  carefully  noted.    After 
a  few  hours'  rest,  the  patient  will  recover  from  her  shook,  the  uterus 
will  recover  from  its  paralysis,  and  contractions  will  start  (vi 
The  onset  of  contractions  produces  external  loss,  which  should  be  looked 
on  as  a  favourable  sign  indicative  o(  expulsive  pains.     The  ! 
expelled  is  often  watery — i.e.,  serum  stained  with  blood.    Th  - 
is  the  origin  of  the  theory  that  the  blood  has  ruptured  inl 
sac;  the  nurse  in  attendance  has  on   more   than  or..  n  infon 
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me  that  the  patient's  membranes  have  ruptured,  and  that  "  bloody  liquor  " 
was  coming  away ;  examination  has  shown,  however,  an  intact  bag  of 
membranes.  When  contractions  are  definitely  present  and  there  is 
external  loss,  the  case  can  be  treated  as  one  of  severe  external  haemor- 
rhage— i.e.,  the  membrane  can  be  ruptured,  the  vagina  plugged,  a  binder 
and  perineal  pad  applied,  and  1  c.c.  of  pituitrin  administered  hypo- 
dermically,  or  the  case  can  still  be  left  to  nature.  The  former  was  done 
in  one  case  with  good  result,  the  latter  in  five  cases  with  excellent 
results.1  The  child  will  be  expelled,  stillborn,  and  will  be  at  once 
followed  by  the  flattened  placenta,  membranes  and  one  or  more  pounds 
of  clot. 

If  the  patient's  condition  becomes  worse — i.e.,  if  the  pulse  rises, 
the  uterus  gets  larger,  or  her  general  condition  becomes  worse — the 
case  can  only  be  treated  by  laparotomy.  Cesarean  section  should  be 
performed,  and  after  removal  of  the  foetus,  placenta,  membranes  and 
clot,  vigorous  attempts  should  be  made  to  make  the  uterus  contract 
(vide  Case  33).  This  is  usually  possible  with  powerful  hand  and 
hot  towel  stimulation.  If  satisfactory  contractions  are  produced, 
the  uterus  should  be  sutured.  If  it  remains  limp  and  flaccid,  in 
spite  of  stimulation,  it  must  be  removed  {vide  Cases  37  and  41),  prefer- 
ably by  subtotal  hysterectomy.  Good  judgment  is  required  in  defining 
just  when  stimulation  should  be  asserted  to  have  failed.  In  Case  37  it 
was  carried  out  for  too  long  a  period,  the  patient  being  allowed  to  lose 
more  blood  than  she  could  stand  the  loss  of.  After  Caesarean  section  and 
suture  the  uterus  should  be  carefully  examined  for  external  partial 
ruptures  {vide  Case  33).  The  presence  of  these  will  be  shown  by 
free  intraperitoneal  blood.  These  ruptures  are  due  to  the  extreme 
tension,  possibly  coupled  with  necrosis,  rupturing  the  peritoneum  and 
the  outer  muscle  layers,  which  contain  more  fibrous  tissue  than  do 
the  inner  layers,  and  are  also  of  course  more  stretched  than  are  the 
inner  layers.  These  tears  if  present  should  be  sutured.  The  uterus 
should  then  be  examined  as  a  matter  of  interest  for  subperitoneal 
haemorrhages,  which  are  usually  present,  as  are  also  intramuscular 
haemorrhages,  which  may  be  noted  at  the  time  of  Caesarean  section. 
The  case  in  which  the  uterus  was  sutured  after  Caesarean  section 
(Case  33)  recovered,  and  Cases  3  and  4  have  had  a  live  baby  at  term 
since,  without  untoward  symptoms.     The  cases  in  which  hysterectomy 

1  Since  writing  this  paper  I  have    een  three  other  cases  treated  bj  the  Latter  method  with 
equally  good  results. 
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has  been  necessary  (Cases  37  and  41)  have  died  shortly  after  operation 
from  the  combined  shock  and  loss  of  blood. 

Betroplacentcd  Hematoma. — By  this  term  I  mean  haemorrhages 
which  are  entirely  behind  the  placenta,  and  are,  as  a  rule,  associated 
either  with  no  external  loss  or  only  with  a  show.  There  were  seven 
cases  of  this  type  in  the  series  of  fifty  cases.  They  are  clinically  unrecog- 
nizable, but  should  always  be  suspected  when  in  a  case  of  toxaernic 
albuminuria  or  chronic  nephritis  intra-uterine  death  of  the  foetus  has 
occurred.  They  appear  to  be  of  particularly  frequent  occurrence  in 
cases  with  chronic  nephritis,  the  three  chronic  nephritis  cases  in  this 
series  all  being  in  this  class.  There  may  be  a  history  of  a  sudden 
short  attack  of  pain,  but  more  often  there  is  a  complete  absence  of 
symptoms.  The  condition  is  not  of  necessity  associated  with  death 
of  the  foetus,  which  will  be  dependent  on  the  area  of  placenta  separated. 
Albuminuria  was  present  in  all  the  cases  in  this  series. 

Combined  Cases. — These  cases  are  by  far  the  most  numerous.  In 
the  series  of  fifty  there  were  twenty-five  cases  which  came  under  this 
heading.  Albuminuria  was  present  in  twenty-two  of  the  cases,  and 
was  definitely  absent  in  only  two.  Hyaline  and  granular  casts  were 
frequently  present.  The  cases  can  be  divided  into  two  sub-groups  :  (a) 
Cases  of  concealed  haemorrhage  in  which  recovery  of  the  uterus  has 
occurred  almost  at  once,  or  at  any  rate  before  the  patient  is  seen,  so 
that  when  first  seen  she  is  losing  blood  ;  (b)  Cases  of  revealed  haemor- 
rhage, in  which  a  sudden  severe  haemorrhage  has  caused  paralysis  of  the 
uterus,  with  consequent  cessation  of  loss. 

(a)  These  cases  are  by  far  the  most  frequent.  They  show  a  com- 
bination both  in  symptoms  and  signs  of  concealed  and  revealed  haemor- 
rhage. There  are,  as  a  rule,  abdominal  pains,  vomiting,  anaemia,  and 
often  fainting  attacks,  followed  either  at  once  or  after  a  short  interval 
by  bleeding.  In  some  cases  these  symptoms,  with  the  exception  of 
bleeding,  are  not  present,  and  only  the  characteristic  uterus  indicate- 
the  presence  of  internal  haemorrhage.  The  treatment  is  on  the  lines  of 
a  concealed  haemorrhage  after  external  bleeding  has  started — i.e.,  either 
the  case  is  left  to  nature  or  the  membranes  are  ruptured,  a  tight  binder 
is  applied  or  a  hypodermic  injection  of  1  c.c.  of  pituitrin  administered, 
or  the  above  are  associated  with  vaginal  plugging.  The  results  to  the 
mothers  have  been  with  one  exception  excellent;  one  case  dying 
uterine  rupture  (vide  Case  27).  The  children  have  been  with  three 
exceptions  stillborn. 

(b)  These  cases  are  rare.     It  is  obviously  improbable  that  the  uterus 


172         Ley :    Utero-placental  (Accidental)  Haemorrhage 

will  become  distended  after  labour  has  once  started.  They  are  recog- 
nized by  the  characteristic  signs  of  internal  haemorrhage  following  on 
external  haemorrhage  The  treatment  is  that  of  internal  haemorrhage, 
that  is,  the  treatment  of  the  state  present.  The  results  should  be 
satisfactory  to  the  mothers. 

Briefly  summarized  the  cases  have  been  as  follows : — 


Cases 

Incidence  of 
albuminuria 

Maternal 
mortality 

Foetal 
mortality 

External  bleeding    '    7  (14  per  cent.) 
Internal  bleeding       11  (22  per  cent.) 
Combined  bleeding    25  (50  per  cent.) 
Eetro  -  placental     i    7  (14  per  cent.) 
hsematoma 

2  (28  per  cent.) 
11  (100  per  cent.) 
22  (88  per  cent.) 

7  (100  per  cent.) 

0 

2  (18  per  cent.) 

1  (4  per  cent.) 

0 

4*(56  per  cent.) 
11  (100  per  cent.) 
22 

3  (42  per  cent.) 

Total     ...     50 

42  (84  per  cent.) 

3  (6  per  cent.) 

40  (80  per  cent.) 

*  Two  died  after  delivery. 

To  Dr.  Comyns  Berkeley  and  Dr.  Eardley  Holland  my  best  thanks 
are  due  for  permission  to  publish  the  cases  at  the  City  of  London 
Maternity  Hospital.  To  Dr.  Russell  Andrews  my  best  thanks  are  also 
due  for  permission  to  make  use  of,  and  publish,  certain  cases  occurring 
at  the  London  Hospital.  Dr.  Bussell  Andrews  was  extremely  kind  in 
allowing  me  to  see  and  treat  cases  of  utero-placental  apoplexy  in  the 
London  Hospital  under  his  care,  and  for  this  and  other  kindnesses  I 
am  greatly  indebted  to  him. 


APPENDIX. 

The  following  are  notes  of  a  few  of  the  most  characteristic  cases 
in  the  series  : — 

(6)  M.  W.,  aged  33,  5-para ;  four  children,  last  1912  ;  one  miscarriage  at 
six  and  a  half  months.  Admitted  to  the  City  of  London  Maternity  Hospital  on 
March  18,  1916,  with  the  following  history.  Thirty-four  weeks  pregnant. 
She  was  quite  well  until  9  o'clock  a.m.  on  the  day  of  admission  ;  she  then  had 
a  sharp  pain  in  the  vulva  similar  to  the  pain  that  she  always  had  at  her 
menstrual  periods.  From  that  time  she  had  a  slight  continual  pain  and  slight 
labour  pains.  At  10  o'clock  a.m.  she  noticed  that  she  was  very  pale.  She  was 
admitted  to  hospital  at  11.30  a.m.  The  cervix  admitted  two  fingers.  There 
was  a  slight  show.  There  were  no  pains.  I  saw  her  at  6.30  p.m.  She  was 
extremely  anaemic.  She  had  hecn  losing  blood  for  ten  minutes.  The  tempera- 
ture was  97°  F.,  and  the  pulse  varied  from  72  to  92.  She  had  vomited  fre- 
quently since  admission.     The  uterus  was  the  size  of  a  pregnancy  at  term  ; 
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Results  of  Treatment. 
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it  was  tense  hard,  and  was  tender  over  an  area  on  the  left  side  at  the  level  of 
the  anterior  superior  spine.  Foetal  parts  were  not  felt  and  the  foetal  heart  was 
not  heard.  Contractions  were  present  every  ten  minutes.  The  cervix  admitted 
two  fingers  with  ease.  The  membranes  were  tense  and  bulging,  the  vertex  was 
presenting.  The  placenta  could  not  be  felt.  The  urine  contained  a  very  large 
quantity  of  albumin.  There  had  apparently  been  about  10  oz.  of  blood  lost 
externally.  At  6.40  p.m.  chloroform  was  administered.  The  cervix  was 
dilated  to  four  fingers.  The  membranes  were  ruptured ;  the  vagina  was 
plugged  with  gauze  ;  a  perineal  pad  and  a  tight  binder  were  applied,  and  one 
ampulle  of  pituitrin  injected  hypodermically.  The  external  loss  had  been 
about  15  oz.  at  this  time.  At  7.40  p.m.  the  pad  was  bulging  and  it  was 
removed.  The  plugging  was  removed  and  was  followed  by  the  baby,  the 
placenta,  and  1  lb.  2  oz.  of  blood  clot  with  some  fluid  blood.  The  baby  was 
stillborn.  The  uterus  contracted  well  and  there  was  no  further  loss.  The 
point  of  rupture  of  the  membranes  was  4  in.  from  the  edge  of  the  placenta. 
The  appearance  of  the  placenta  was  normal.  On  the  19th  the  urine  contained 
a  faint  cloud  of  albumin.  On  the  26th  the  urine  was  clear.  The  puerperium 
was  uneventful  and  there  was  no  pyrexia.  On  the  29th  the  uterus  was 
anteverted  and  involution  normal.  The  patient  was  discharged  on  the  30th. 
This  patient  has  since  had  a  baby  at  term.  The  pregnancy  and  labour  were 
normal.     There  was  no  albuminuria. 

(12)  A.  S.,  aged  25,  1-para  ;  one  child,  January  4, 1915.  Admitted  to  the  City 
of  London  Maternity  Hospital  on  August  24,  1916,  with  the  following  history  : 
Forty  weeks  pregnant.  The  pregnancy  was  perfectly  normal  until  some  time 
in  May ;  she  then  had  very  severe  pains  in  the  left  side  of  the  abdomen  and 
back,  which  lasted  for  one  hour.  After  that  she  went  on  well  for  another  month, 
when  she  had  a  worse  attack  of  pain  in  the  same  area  of  the  abdomen.  During 
this  attack  she  was  very  sick  ;  there  was  no  loss  ;  the  attack  lasted  three 
hours.  Subsequent  to  this  attack  she  had  a  thick  yellow  discharge.  She  had 
complained  of  swelling  of  the  legs  for  three  weeks,  of  hands  for  two  weeks. 
She  was  admitted  in  labour.  Labour  was  normal,  the  baby  was  alive, 
apparently  full  time  but  weighed  only  5  lb.  9  oz.  The  placenta  and  membranes 
were  expelled  intact.  The  placenta  showed  an  extensive  central  triangular 
pond-like  depression,  which  occupied  about  one-fifth  of  the  whole  placental 
surface.  It  was  filled  by  yellowy-red  soft  clot  and  its  floor  was  composed  of 
Battened  placental  tissue.  There  were  two  considerable  infarcts  in  other  areas 
of  the  placenta.  The  urine  contained  a  very  large  quantity  of  albumin.  On 
the  26th  the  urine  contained  a  fine  cloud  of  albumin  as  it  also  did  on  the  30th 
and  on  September  -'5.  I  have  seen  this  patient  since  and  there  is  still  a  cloud 
of  albumin  in  the  urine,  arterial  tension  is  raised,  and  she  has  a  persistent 
high  blood-pressure,  that  is,  she  has  chronic  nephritis.  She  was  discharged  on 
September  6,  the  puerperium  was  uneventful,  the  uterus  was  anteverted  and 
involution  normal.     The  child  progressed  satisfactorily. 

(23)  P.  1!.,  aged  26,  L-para;  one  child  five  years  ago,  normal  labour. 
Admitted  to  the  City   of   London   Maternity    Hospital   on  August    11,    1917, 
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with  the  following  history.  Thirty-eight  weeks  pregnant.  She  had  heen 
quite  well  until  10  o'clock  a.m.  on  the  day  of  admission.  She  then  started 
losing  hlood  without  cause,  and  lost  ahout  1  pint  between  10  and  11  o'clock. 
She  was  admitted  to  hospital  at  11  o'clock.  She  was  not  then  extremely 
anaemic.  There  was  a  blood-stained  show.  The  cervix  would  not  admit  the 
tip  of  a  finger.  This  child  was  lying  as  a  left  occipitoanterior.  The  fcetal 
heart  was  heard  and  fcetal  parts  were  felt.  At  2  o'clock  p.m.  severe  pain 
suddenly  started  in  the  back  and  later  in  the  back  and  abdomen.  The  pain 
was  continuous,  and  was  not  like  labour  pain.  She  vomited  once.  I  saw  her 
at  9  o'clock  p.m.  She  was  then  extremely  anaemic  and  was  retching  fre- 
quently. She  complained  of  cramp  in  the  right  thigh  and  was  obviously 
in  severe  abdominal  pain.  She  looked  extremely  ill.  The  temperature  was 
98°  R,  the  pulse  varied  from  104  to  130.  The  uterus  was  considerably  bigger 
than  a  full  time  uterus,  just  reaching  to  the  ensiform  cartilage.  It  was  tense 
all  the  time,  contractions  could  not  be  recognized,  but  were,  I  think,  present. 
There  was  extreme  tenderness  over  the  right  lower  segment.  No  foetal  parts 
could  be  recognized,  except  the  head  in  the  lower  segment.  The  foetal  heart 
could  not  be  heard.  On  vaginal  examination  the  cervix  admitted  two  fingers. 
There  was  a  blood-stained  show.  The  membranes  and  head  were  presenting, 
the  membranes  being  tense  the  whole  time.  The  urine  contained  a  fine  cloud 
of  albumin.  There  were  no  casts  in  the  deposit.  A  diagnosis  was  made  of 
concealed  accidental  haemorrhage  since  2  o'clock  p.m.,  previously  revealed 
haemorrhage.  At  9.15  p.m.  pains  being  definitely  present  chloroform  wa- 
administered.  The  cervix  was  dilated  to  four  fingers,  the  membranes  were 
ruptured,  the  vagina  was  plugged,  a  perineal  pad  and  a  tight  binder  were 
applied,  and  one  ampulle  of  pituitrin  was  administered  hypodermieally.  .V 
11  o'clock  p.m.  the  plugging  was  forced  out,  it  was  followed  by  a  stillborn 
baby,  the  placenta  and  membranes,  and  2  lb.  7  oz.  of  clot.  There  was  no 
further  loss.  The  point  of  rupture  of  the  membranes  was  4  in.  from  the  edge 
of  the  placenta.  The  placenta  appeared  to  have  been  entirely  separated  a 
whole  surface  was  flattened.  In  its  centre  was  an  old  yellow -floored, 
irregular  pond.  It  contained  no  infarcts.  On  August  13  the  urine  was  dear. 
The  puerperium  was  entirely  uneventful,  and  the  patient  was  discharged  on 
August  22,  the  uterus  being  anteverted  and  the  state  of  involution  normal. 

(27)  L.   J.,  aged   41,   9 -para :    nine   children,   all   normal   labours.        The 
last  day  of  last  period  was  doubtful,  but   she  believed  herself  to  be  full  time. 
Admitted  to  the  City  of  London  Maternity  Hospital  on  October  9,  1917.  with 
the  following  history:  The  pregnancy  had  been  uneventful  and  she  had  I 
quite  well  until  the  early  hours  of  the  day  o(  admission.      She  then  got  out  o 
bed  and   sat  in    a  chair   because  she   felt  sick.      At  !)  o'clock  a.m.  she  fel 
tremely   faint  and   her   neighbours    on    being  called    noticed   that  she  looked 
extremely  pale.      She  vomited   at  10.30  a.m.      Tains  started  at   1  1  o'clock  a.m. 
They  were  severe    and    had   become   steadily    worse  :    they   resembled    lal 
pains.     She  stalled   to  bleed  at  11  o'clock  a.m..   and  lost    continually  until  the 
time  of  admission,    at   first    a    lot,  latterly   only  a  show.      She  was  ad 
JY — Oli    2 
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8.30  p.m. ;  the  temperature  was  97'2°  F.,  the  pulse  100.    The  degree  of  anasmia 
was  extreme.     The  uterus  was  larger  than  a  full-time  uterus  ;  it  was  tense  the 
whole  time,   but   there  were  frequent  firmer  contractions  every  few  minutes. 
The  uterus  was   tender   all  over.     The   foetus  could   be  made  out  distinctly 
lying  as   a  right  position  of  the  vertex.     The  foetal  heart  could  not  be  heard. 
The  urine  contained  a  very  thick  cloud  of  albumin,  and  there  was  a  deposit 
consisting  of  granular  casts.     On  vaginal  examination  the  cervix  admitted  one 
finger,  the  canal  being  \  in.  long.    The  membranes  were  presenting,  being  tense 
the  whole  time.     The  vertex  was   above  the  membranes.     She  was  oozing 
watery  blood.     At  9.15  p.m.   chloroform  was  administered.     The  cervix  was 
dilated  with  ease  to  rather  more  than  three  fingers.    On  dilatation  the  placenta 
could  not  be  felt.     The  membranes  were  ruptured,  the  vagina  was  plugged,  one 
ampulle  of  pituitrin  was  injected  hypodermically  and  a  tight  binder  and  perineal 
pad  were  applied.     She  had  a  few  pains  from  midnight  until  2  o'clock  a.m.  on 
October   10.     She  then  slept  until  6.30  a.m.,  and  on  waking  had  slight  pains. 
The  pulse  was  then  84  and  her  condition  was  very  satisfactory.     At  6.45  a.m. 
anaemia  increased  slightly  and  the  pulse  became  irregular  and  rapid.     I  saw 
her  at   7.45   a.m.     The  pulse  was   100  to  110,  the  respiration  40.     She  was 
certainly  more  anasmic  than  on  the  previous  evening.     The  uterus  showed  a 
great  increase  in  size  since  the  previous  day  and  was  extremely  tender.     This 
tenderness  made  its  outline  impossible  to  define.     I  felt  sure  that  a  further 
haemorrhage  had  taken  place  into  the  uterus  and  decided  that  Caesarean  section 
was  the  best  treatment.     At  9.30  a.m.   chloroform  was  administered.     The 
plugging  was  removed,  the  cervix  was  found  to  be  fully  dilated  and  the  head 
half  way  down  the  vagina.     Axis-traction  forceps  were  therefore  applied  and 
a  still-born  macerated,  full-time  child  was  delivered.     The  placenta  and  clots 
did  not  come  away   although  the  uterus  was  hard  and  empty.     A  hand  was 
inserted   into   the  vagina  and  an  extensive  anterior  intraperitoneal  rupture  of 
the  uterus  was  found.     The  placenta  was  removed  from  the  peritoneal  cavity 
by  traction  on  the  cord.    It  was  a  normal  looking  placenta  showing  no  infarcts. 
The   whole  of  its  surface,  save  for  one  edge,  was  compressed  and  flattened. 
Laparotomy  was  immediately  performed.     A  transverse  rupture  of  the  lower 
uterine  segment,  extending  from  the  right  uterine  artery  region,  across  the 
front  of  the  uterus  to  the  mid-line  was  found.     At  this  point  the  tear  extended 
obliquely  downwards  and  to  the  left  and  involved  the  vaginal  cervix.     It  then 
turned  vertically   upwards  and,  at  the  level  of    the  transverse  tear  already 
described,  it  extended  again  titans versely  to  the  region  of  the  left  uterine  artery. 
Posteriorly  the  uterus  was  intact,     There  was  extensive  haemorrhage  in  the 
tissues  of  the  right  broad  ligament.     There  was  a  very  large  quantity  of  blood 
in  (ho  abdominal  cavity  including  1  lb.  5  oz.  of  clot.     This  was  obviously  the 
intra-uterine  concealed  clot.     Hysterectomy  was  performed  at  the  level  of  the 
tiansverso  tear  and  the  posterior  flap  was  sutured  to  the  anterior  thinnedflap. 
The  patient  died  half  an  hour  after  the  termination  of  the  operation.    A  post- 
mortem was  done  through  the  operation  wound  a  few  hours  later.     Nothing  of 
note  was  found  except  anemia  of  all  organs.     There  was  no  hypertrophy  of 
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the  heart.  The  liver  and  kidneys  macroscopically  showed  only  anaemia.  The 
uterus  and  portions  of  the  liver  and  kidneys  were  taken  to  the  London  Hospital 
and  a  description  of  them  will  he  given  in  a  later  paper. 

(32)  G.  O,  aged  21,  primigravida.  Admitted  to  the  City  of  London 
Maternity  Hospital  on  January  5,  191H,  with  the  following  history:  Thirty- 
four  weeks  pregnant.  She  had  been  quite  well  throughout  her  pregnancy  until 
a'fortnight  before  admission,  and  since  then  she  had  vomited  all  she  had.  taken. 
She  had  had  no  headache  and  there  had  been  no  visual  symptoms.  Labour 
started  at  3  o'clock  a.m.  on  the  day  of  admission.  The  urine  then  contained 
a  fine  cloud  of  albumin  and  a  few  granular  casts.  She  was  admitted  to 
hospital  at  4  o'clock  p.m.  At  8  o'clock  p.m.  she  suddenly  started  losing  blood. 
When  seen  she  was  losing  considerably,  and  had  lost  about  1  pint  in  ten 
minutes.  The  uterus  was  the  size  of  a  thirty-four  weeks'  pregnancy.  The 
child  was  lying  as  a  right  occipito-anterior ;  the  foetal  heart  was  heard.  The 
head  was  deep  in  the  pelvis.  Chloroform  was  administered.  The  cervix  was 
found  to  be  four-fifths  dilated.  The  bag  of  membranes  was  presenting  ;  no 
placenta  was  felt.  Loss  was  considerable.  The  membranes  were  ruptured 
and  an  ampulle  of  pituitrin  administered  hypodermically.  There  was  no 
further  loss.  At  11.45  p.m.  she  was  delivered  of  a  thirty-four  weeks  still- 
born male  foetus.  The  placenta  and  membranes  followed,  the  point  of  rupture  of 
the  membranes  being"  directly  opposite  the  centre  of  the  placenta,  i.e.,  the 
placenta  was  fundal.  One-eighth  of  the  surface  of  the  placenta  was  flattened. 
There  were  no  infarcts.  On  January  8  there  was  a  very  considerable  degree 
of  jaundice.  The  stools  were  somewhat  clay-coloured.  There  were  no 
physical  signs.  On  the  9th  the  jaundice  had  practically  disappeared.  The 
urine  was  clear.  On  the  17th  the  uterus  was  anteverted  and  involution  had 
progressed  normally.  The  puerperium  was  uneventful.  She  was  discharged 
on  her  sixteenth  day. 

(33)  R.  P.,  aged  32,  6-para  ;  five  children,  first  instrumental  stillborn,  the 
others  normal  labours,  last  two  years  ago  ;  one  miscarriage  at  four  and  a  half 
months.  Admitted  to  the  City  of  London  Maternity  Hospital  on  Mav  23. 
1918,  with  the  following  history:  Forty  weeks  pregnant.  She  had  been  quite 
well  until  May  21.  She  then  ooticed  swelling  <>!  legs  and  had  frequent  tainting 
attacks  as  also  on  the  22nd.  At  9  o'clock  p.m.  on  the  22nd,  she  began  to  have 
pains  in  the  back.  These  were  not  severe  until  2  o'clock  a.m.  on  the  day  of 
admission.  They  then  hecame  very  seveiv  indeed  and  got  gradually  worse 
until  the  time  of  admission.  The  pain  was  terribly  severe  and  was  quite 
indescribable.  Retching  started  at  2  o'clock  p.m.  on  the  22nd  and  had  con- 
tinued up  to  the  time  of  admission.  There  had  been  no  vomiting.  Her  friends 
noticed  that  she  had  become  extremely  pale  on  the  morning  o(  the  23rd.  Then' 
had  been  no  loss  up  to  the  time  of  admission.      She  was  seen  by  the 

Sister   at    12   o'clock   noon.      She   was  amende,  the   temperature  t   1".. 

the    pulse   80.      She    was    in    great    pain.      The    urine    contained    a    very 
quantity  of  albumin,  6  L,000  (Esbaoh).     she  was  admitted  a;  3.80  p.m.,  and 
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seen  by  me  very  shortly  afterwards.  The  temperature  was  96'4  F.,  the  pulse 
80.  She  was  extremely  ill  and  was  intensely  anaemic.  She  was  rolling  about 
and  groaning,  obviously  in  very  great  continuous  pain.  The  tongue  was  clean. 
There  was  slight  oedema  of  the  feet  and  legs.  The  uterus  was  considerably 
bigger  than  a  full-time  pregnancy.  It  was  extremely  tender  as  was  also  the 
whole  abdomen.  It  was  tense  and  hard.  No  contractions  were  present.  No 
foetal  parts  could  be  felt  and  the  foetal  heart  could  not  be  heard.  On  vaginal 
examination  the  cervix  admitted  one  finger  with  ease.  The  membranes  were 
tense  but  not  bulging.  There  was,  and  had  been,  no  loss.  A  diagnosis  of  con- 
cealed accidental  haemorrhage  was  made  and  as  her  condition  was  obviously 
worse  than  it  had  been  at  12  o'clock  noon,  Caesarean  section  was  decided  on. 
She  was  given  i  gr.  of  morphia  previous  to  the  operation.  At  5  o'clock  p.m. 
her  membranes  ruptured  and  meconium-stained  liquor  amnii  was  discharged. 
At  5.30  p.m.  she  was  very  much  worse.  The  pulse  had  risen  to  120.  She  was 
still  in  very  severe  pain.  The  uterus  had  become  if  anything  larger.  At 
5.50  p.m.  laparotomy  was  performed.  The  peritoneal  cavity  contained  li 
pints  of  blood.  Caesarean  section  was  performed.  A  stillborn  baby,  placenta, 
membranes,  blood  and  blood-clot  were  all  evacuated  together.  There  was  much 
fluid  blood  and  little  clot.  The  uterus  collapsed  over  the  hands  ;  the  broad 
ligaments  were  grasped  and  the  uterus  massaged  with  a  hot  cloth.  It  con- 
tracted well  within  two  minutes.  There  was  haemorrhage  into  the  wall  of  the 
uterus  at  the  site  of  incision,  but  this  was  not  very  extensive.  The  uterus  was 
sutured  with  buried  interrupted  silk  and  superficially  with  catgut.  There  was 
considerable  subperitoneal  haemorrhage  in  the  regions  of  the  cornua  and  streaks 
of  subperitoneal  haemorrhage  were  scattered  over  the  surface  of  the  uterus. 
On  the  posterior  wall  of  the  uterus,  at  the  junction  of  the  upper  and  lower 
segment,  there  was  a  transvei'se  tear  3|  in.  in  length,  extending  through  the 
peritoneum  and  •?  in.  into  the  muscle  wall  in  its  deepest  parts.  Just  above  this 
there  was  a  very  short  transverse  peritoneal  tear,  about  1  in.  in  length.  The 
large  tear  was  sutured  in  the  same  way  as  the  Caesarean  section  incision.  The 
pelvis  was  freed  from  blood  and  the  abdomen  was  closed.  The  placenta  wTas 
completely  flattened  but  contained  no  infarcts.  The  point  of  rupture  of  the 
membranes  was  anteplacental.  On  May  24  she  was  extremely  well.  The  urine 
contained  a  faint  trace  of  albumin.  There  were  no  casts.  On  the  26th  the 
mine  was  clear.  The  puerperium  was  entirely  uneventful  and  the  patient  was 
discharged  on  her  twenty-fourth  day,  the  uterus  being  anteverted  and  the 
degree  of  involution  normal.     The  Wassermann  reaction  was  negative. 

(37)  J.  P.,  aged  40,  13-para ;  twelve  children,  all  normal  labours,  the  last, 
two  years  ago  ;  one  miscarriage,  twins,  ten  years  ago.  Admitted  to  the  City  of 
London  Maternity  Hospital  on  November  26,  1918,  with  the  following  history  : 
Thirty-two  weeks  pregnant.  She  had  been  quite  well  until  6  o'clock  a.m.  on 
the  day  of  admission.  She  was  then  suddenly  seized  with  violent  abdominal 
pain,  which  persisted  and  became  steadily  worse.  The  pain  was  continuous 
and  very  severe.  There  was  frequent  vomiting  at  the  onset,  and  there  was  a 
continual  feeling  of  faintness.    She  was  seen  by  the  District  Sister  at  12.15  p.m. 
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The  pulse  was  80,  the  temperature  98°  F.     The  uterus  was  nearly  the  size  of  a 
full-time  pregnancy,  and  was  slightly  tense.     Foetal  movements  were  felt,  and 
the  foetal  heart  was  heard.      At  12.45  p.m.  she  was  again  seen  hy  the  District 
Sister.    She  was  much  worse.    The  uterus  was  very  tense  and  distinctly  bigger. 
The  pulse  was  120.      She  was  admitted  to  hospital  at  1.25  p.m.,  and  her  con- 
dition was  reported  to  me  on  the  telephone  at  2.30  p.m.     A  waiting  inactivity 
was  ordered,  and  the  condition  of  the  pulse,  uterus  and  patient,  was  requested 
to  be  reported  at  3  o'clock  p.m.     At  3  o'clock  p.m.   I  was  informed   that  her 
condition  had  not  improved,  but  that  she  was  no  worse.     I  saw  her  at  4  o'clock 
p.m.     She  had  begun  to  lose  blood  at  3.40  p.m.,  and  the  membranes  had  ruptured 
at  the  same  time.    Previous  to  this  there  had  been  no  loss.    She  was  extremely 
anaemic,  and   looked   very  ill.     She  was  rolling  about  the  bed   in  pain.     The 
pulse  was  120,  the  temperature  99°  F.     The  pulse  had  been  100  at  1.45  p.m., 
98  at  2.15  p.m.,  108  at  2.45  p.m.,  116  at  3.10  p.m.,  and  116  at  3.40  p.m.      The 
fundus  of  the  uterus  has  risen  1  in.  since  the  time  of  admission.     The  uterus 
was  bigger  than  a  full-time  pregnancy.     It  was  tense  the  whole  time,  and  there 
were  no  contractions.      No  foetal  heart  could  be  heard  and  no  foetal  parts  felt. 
The  urine  contained  a  very  large  quantity  of  albumin  4  1,000  (Esbach),  and 
there  was  a   deposit   consisting  of  granular   and   hyaline  casts.     On  vaginal 
examination  the  cervix  admitted  two  fingers.     The  membranes  were  ruptured, 
and  there  was  a  breech  presenting.     As  she  was   bleeding  externally,  it  was 
decided  to   leave   her  for  a  quarter  of  an  hour  to  see  if  labour  had   started. 
During  this  quarter  of  an   hour  she  became  slightly   worse,  and  the  uterus 
became  slightly  bigger.     Laparotomy  was  decided  on,  and  she  was  given  |  gr. 
of  morphia  hypodermically.     At  5.45  p.m.  laparotomy  was  performed.     There 
was  a  little  blood-stained  fluid  in  the  peritoneal  cavity.     Cesarean  section  was 
performed  and  a  stillborn  foetus  and  3|  lb.  of  clot  removed  with   the  placenta 
and  membranes.     The  placenta  and   membranes  were  everywhere   separated 
from  the  uterine  wall,  and  fell   out  with  the   baby.     The   placenta  was  com- 
pletely flattened    and    showed    no   infarcts.     The    point    of    rupture    of    the 
membranes  was  anteplacental.      One  ampulle  of  pituitrin  was  injected  hypo- 
dermically at  the  time  the  uterus  was  incised.     The  uterus  was  pulled  out  of 
the  abdomen  :  it  was  quite  soft  and  lax,  and  made  no  attempt  to  contract.     It 
was   grasped   with  hot  towels  and  massaged.     It  contracted  slightly,  and  it 
was  therefore  sewn  up,  silk  sutures  being  embedded,  and  a  running  catgut  stitch 
being  inserted  superficially.    After  suture  the  uterus  relaxed  again,  and  a  further 
stimulation  produced  no  contractions.     It  was  obvious  from  her  condition  that 
she  was  bleeding  into  the  cavity  of  the  uterus.     Hysterectomy  appeared  to  be 
the  only  possible  treatment,  although    1    felt   sure  that   the  patient  would  not 
survive.    It  was  performed,  and  the  abdomen  was  closed.    She  died,  apparently 
from  shock  and  loss  of  blood,  at  9  o'clock  p.m.      A  post-mortem  revealed  deatli 
from  anaemia  due  to  haemorrhage.     There  was  extreme  anemia  of  all  organs. 
Pieces  of  the  liver  and  kidneys  were  removed  tor  section.      The  at<  wed 

extensive  haemorrhage  beneath   the  peritoneum,  over  the  left  eornua,  and  into 
the  tissues  of    the  left    upper    broad   ligament.      There   were    also    ez 
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haemorrhages  into  the  musculature  throughout  the  uterine  wall.  There 
were  no  peritoneal  lacerations,  but  internally  there  were  numerous  decidual 
lacerations  extending  deeply  into  the  wall.  I  am  of  opinion  that  if  I  had  re- 
moved this  uterus  at  once  when  it  was  found  that  no  satisfactory  contractions 
occurred,  she  might  have  recovered. 

(41)  C.  W.,  aged  37,  7-para ;  seven  children,  last  two  years  ago  ;  no  mis- 
carriages. Admitted  to  the  London  Hospital  on  February  21,  1919,  with  the 
following  history  :  Forty  weeks  pregnant.  She  had  been  quite  well,  except 
for  continuous  frontal  headache,  since  the  day  before,  until  10  o'clock  a.m.  on 
the  day  of  admission,  when  she  suddenly  fainted  in  the  street.  On  coming 
round  she  felt  a  very  severe  continuous  pain  in  the  lower  abdomen,  more  to 
the  left  side  than  the  right.  The  pain  persisted  and  became  gradually  worse. 
She  fainted  once  or  twice  after  the  first  attack.  She  had  vomited  two  or  three 
times  since  the  onset.  On  examination  there  was  a  profound  degree  of  anaemia, 
the  temperature  was  99°  F.  and  the  pulse  80.  She  was  obviously  in  con- 
tinuous severe  pain,  which  was  located  below  and  to  the  left  of  the  umbilicus, 
The  uterus  was  considerably  larger  than  a  full-time  pregnancy.  It  was  hard. 
tense,  and  very  tender  all  over,  especially  below  and  to  the  left  of  the  umbilicus. 
No  foetal  parts  were  felt,  and  the  fcetal  heart  could  not  be  heard.  There  were 
no  contractions.  On  vaginal  examination  there  was,  and  had  been,  no  loss. 
The  cervix  admitted  one  finger.  The  membranes  were  felt  tense  and  bulging. 
The  urine  contained  a  very  large  quantity  of  albumin,  12  1,000  (Esbach). 
Hyaline  and  granular  casts  were  present  in  the  deposit.  Laparotomy  was  done 
by  Dr.  Eardley  Holland.  There  was  no  free  blood  in  the  peritoneal  cavity. 
The  uterus  was  incised,  and  a  stillborn  baby,  2i  pints  of  blood,  the  placenta 
and  membranes  were  at  once  expelled.  The  uterus  made  no  effort  to  contract, 
and  numerous  haemorrhages  were  observed  beneath  the  peritoneum  in  the 
region  of  the  cornua.  It  was  accordingly  removed  by  subtotal  hysterectomy. 
The  patient  never  rallied  after  the  operation,  and  died  at  12  o'clock  midnight 
on  the  21st. 

(43)  E.  H.,  aged  35,  9-para  ;  eight  children,  all  normal  labours,  last  two 
years  ago  ;  one  miscarriage,  thirteen  years  ago,  at  four  and  a  half  months. 
Admitted  to  the  London  Hospital  on  February  28,  1919,  thirty-eight  weeks 
pregnant,  with  the  following  history  :  She  had  been  quite  well  throughout 
her  pregnancy  until  the  end  of  January,  since  then  she  had  not  felt  well 
complaining  chiefly  of  a  weak  and  heavy  feeling.  She  had  complained  of 
headache  now  and  again  for  one  month.  At  6  o'clock  p.m.  on  February  27 
she  had  a  sudden  attack  of  heavy  pain  in  the  lower  abdomen  which  persisted. 
It  was  never  a  very  severe  pain.  She  vomited  four  times  after  the  onset 
of  pain.  She  fainted  twice,  at  1  o'clock  a.m.  and  2  o'clock  a.m.  on  the  day  of 
admission.  Her  neighbours  noticed  that  she  had  become  extremely  pale 
at  1  p.m.  There  had  been  no  loss,  she  had  not  felt  the  baby  since  the  onset  of 
the  pain.  On  examination  at  4  o'clock  p.m.  there  was  a  considerable  degree 
of  anemia.  The  temperature  was  97*4°  F.,  the  pulse  88.  The  uterus  was 
larger  than   a   full   time  pregnancy.      It  was  tense,  but  not  tender.     It  was 
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contracting  very  feebly  at  intervals.  No  foetal  parts  could  be  felt  and  the 
foetal  heart  could  not  be  heard.  On  vaginal  examination  the  cervix  admitted 
one  finger.  The  membranes  were  presenting.  There  was  no  loss.  The  urine 
contained  a  cloud  of  albumin,  hyaline  and  granular  casts  were  present. 
The  test  for  diacetic  acid  and  acetone  was  negative.  It  is  interesting  that  the 
urine  had  been  clear  on  February  12.  The  uterus  was  mapped  out  with 
blue  pencil,  the  pulse  was  taken  hourly  and  she  was  left  in  order  that  she 
and  the  uterus  might  recover  from  their  shock.  There  was  no  further  loss  and 
there  were  no  definite  uterine  contractions.  At  10  o'clock  p.m.  her  condition 
was  exactly  the  same.  She  was  therefore  examined  vaginally.  The  cervix 
was  three-fifths  dilated,  labour  was  therefore  progressing  favourably.  The 
membranes  were  ruptured  and  a  tight  binder  was  applied  and  one  ampulle 
of  pituitrin  was  administered  hypodermically.  Strong  pains  started  at  once. 
At  10.45  p.m.  she  was  delivered  of  a  stillborn  child,  which  was  followed  by 
the  placenta,  membranes  and  1  lb.  8  oz.  of  clot.  The  uterus  contracted  well 
and  there  was  no  further  loss.  The  placenta  showed  two  small  infarcts  and  a 
fringe  along  one  edge  which  had  remained  attached.  The  rest  of  the  surface 
was  compressed  and  flattened.  The  patient  was  discharged  on  the  twelfth  day. 
The  puerperium  was  normal  as  was  also  the  degree  of  involution.  The  urine 
was  clear  on  discharge. 
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DISCUSSION. 

Mr.    T.    G.    Stevens:    I   cannot    entirely    agree    with    the    operation  of 
Cesarean   section   as    the    besl    method    of   treatment   in    tin-   w< 
concealed  hemorrhage,  in  which  the  pulse  is  gradually  rising  and  the  general 
condition  of  the  patient  is  not  improving.      1  hold  that  no  one  can  guan 
performance  of  the  conservative  Cesarean  operation  without  some  Loss  of  blood. 
and  often  without  a  serious  loss.     This  extra   loss  may  very  easily  tun 
scale   against    the    patient    and  lead  to  a   fatal   result.      Oi  er  hand 

hysterectomy,    without   previously   opening    the    uterus,    can    be   dor.. 
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minimum  blood  loss,  perhaps  2  or  3  oz.  at  the  outside,  and  this  is  the 
operation  I  advise.  If  performed  with  gas  and  oxygen  anaesthesia  plus 
novocain  infiltration  of  the  abdominal  wall,  it  is  practically  a  shockless 
operation  and  can  be  very  quickly  performed. 

Dr.  EAEDLEY  HOLLAND  :  This  paper  is  a  nice  record  of  a  nice  set  of  cases, 
most  of  which  were  under  the  care  of  Mr.  Comyns  Berkeley  or  myself  at  the 
City  of  London  Maternity  Hospital.     I  became  very  interested  in  the  subject 
whilst  I  was  doing  my  work  on  foetal  death,  as  I  found  retroplacental  haemor- 
rhage was  a  surprisingly  common  cause.     Out  of  300  cases  I  found  thirty-six 
were  due  to  this  cause  :  including  five  of  isolated  retroplacental  clot.     In  the 
latter  the  foetuses  were  all  macerated  :  in  the  "  accidental  "  haemorrhage  cases 
only  five  were  macerated.     There  was  albuminuria  with  casts  in  60  per  cent. 
There  are  two  sections  for  discussion — aetiology  and  treatment.    As  to  treatment 
I  am  in  complete  agreement  with  Mr.  Ley  in  all  essential  details  ;  it  is  the 
standard  treatment  that  we  adopt  at  the  City  of  London  Maternity  HospitaL 
But  I  am  especially  interested  in  two  points  of  treatment— one  is  plugging,  and 
the  other  is   the  propriety  of  hysterectomy   following  Caesarean  section  for 
certain  severe  cases  of  concealed  haemorrhage.    I  know  plugging  in  conjunction 
with  a  tight  binder  is  used  successfully,  and  has  the  favour  of  experienced  men, 
and  that  most  cases  in  which  plugging  has  been  used  recover.     But  I  am  not 
convinced  that  the  plugging  has  anything  to  do  with  their  recovery,  for  the 
reason  that  I  cannot  see  what   is   the  mechanical  effect  of  the  plugging  in 
controlling   haemorrhage.      It  is   quite  likely    that   they  recover  in   spite  of, 
just  as  much  as  because  of,  the  plugging.     It  is  said  that  plugging  controls 
haemorrhage  because  it  makes  direct  pressure  on  the  uterine  arteries  :  even  if 
this  is  true  there  is  still  left  a  considerable  blood   supply  from  the  ovarian 
arteries.     It  is  also  said  that  plugging  and  a  tight  binder  stop  the  haemorrhage 
by  increasing  the  intra-uterine  pressure.     To  do  this  they  would  have  to  raise 
the  pressure  upon  the  entire  surface  of  the  uterus  to  the  blood-pressure,  in 
order  to  prevent  further  uterine  expansion   in  any  direction  from  continued 
internal  bleeding.     I  especially  emphasize  pressure  upon  the  entire  surface  of 
the  uterus  because  the  uterus   is  a  plastic    hollow  organ   and   if   its   means 
of  expansion  is  limited  in  one  direction,  i.e.,  antero-posteriorly,  by  compression 
between  a  binder  and  the  posterior  abdominal  wall,  it  could  still  expand  in 
other  directions,  i.e.,  upwards  towards  the  diaphragm,  and  laterally  towai'ds 
the  kidney-pouches.     The  efficiency  of  the  binder  would  have  to  be  tested   by 
noting  cessation  '»l   pulsation  in  the  femoral  artery.     I  have  definitely  made 
up  my  own  mind  about  Caesarean  hysterectomy  lor  concealed   ha'morrhage. 
I  do  not  believe  it  is  ever  necessary.     I  have  performed  Caesarean  section  four 
times  for  concealed   haemorrhage.     Three  of  the   cases   were  very  severe,  in 
which  the  uterus  remained   paralysed  and  flabby  and  thin,  like  a  wet  wash- 
leather  bag.     The  only  one  in  which  I  removed  the  uterus  was  the  last  of  the 
series,  and  the  patient  died,   from   shock   I   believe.     From   my  experience  in 
the  other  two  severe  cases  I  am  convinced  that  a  uterus  will  always  contract 
if  time  be  given    it  :    1    should   not  mind  waiting  fifteen  or  twenty  minutes  for 
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this  to  occur,  controlling  haemorrhage  in  the  meantime  by  compression  of  the 
uterus  between  hot  towels  without  and  hot  gauze  pads  within.  Another  reason, 
or  excuse,  sometimes  given  for-bysterectomy  is  that,  if  the  uterine  wall  is 
infiltrated  with  blood  it*  is  better  removed,  as  it  is  a  dangerous  possession. 
I  know  that  is  not  true,  at  all  events  of  all  cases,  and  believe  it  is  not  true 
of  any.  One  of  my  cases  of  Caesarean  section  was  as  bad  a  case  as  any  of 
interstitial  haemorrhage.  The  peritoneal  coat  of  the  uterus  was  split  in  several 
places,  there  were  subperitoneal  haematoma,  a  fair  amount  of  blood  in  the 
peritoneal  cavity,  and  the  cut  surfaces  of  the  uterus  showed  much  interstitial 
haemorrhage.  I  sutured  the  uterus.  That  was  in  1916  :  at  the  end  of  last 
year  the  patient  had  a  normal  labour  at  term,  and  delivered  herself  of  a  7  4  lb. 
child.  I  have  notes  of  another  case  at  the  City  of  London  Maternity  Hospital, 
who  had  Caesarean  section  performed  by  Dr.  Barria,  in  1915,  and  delivered 
herself  unaided  of  a  full  term  9j  lb.  child  in  1917.  Botli  of  these  cases  are 
included  in  Mr.  Ley's  list. 

As  I  understand  Mr.  Ley  is  going  to  give  another  paper  on  the  pathology 
of  the  uterus  in  cases  of  concealed  accidental  haemorrhage  I  shall  not  refer  to 
this  aspect,  but,  all  the  same,  I  should  like  to  state  that,  in  my  opinion,  the 
interstitial  haemorrhage  in  the  uterine  wall,  as  well  as  the  peritoneal  splits  and 
the  subperitoneal  haemorrhages  are  all  due  to  a  tearing  of  the  uterine  tissues 
from  the  great  bursting-stress  to  which  it  is  subjected,  and  not  to  an  interne 
necrosis  of  the  fibromuscular  and  vascular  tissues. 

This  brings  me  to  the  nomenclature  of  the  condition.  To  begin  with, 
I  view  the  very  name  apoplexy,  as  applied  to  organs  or  tissues  infiltrated 
with  blood,  with  disfavour.  Apoplexy  literally  means  a  knock-down  blow, 
and  was  originally  applied  to  the  knock-down  effect  of  cerebral  hemorrhage. 
It  seems  an  extraordinary  confusion  of  thought  to  speak  of  an  '  apoplectic  " 
kidney  or  lung  or  ovarian  cyst.  The  term  is  used  in  Goodell's  famous  paper 
on  concealed  accidental  haemorrhage  in  1869 — he  speaks  of  "  apoplexy  of  the 
placenta."  It  was  given  great  prominence  by  Couvelaire,  when  he  published' 
his  classical  description  of  cases  of  concealed  accidental  haemorrhage  with 
interstitial  and  subperitoneal  uterine  haemorrhage  :  he  is  responsible  for  coining 
the  term  "uteroplacental  apoplexy  "—the  one  used  by  Mr.  Ley  as  the  title 
of  his  paper.  Now  the  point  comes,  are  we  justified  in  calling  all  cases  of 
accidental  haemorrhage  cases  of  uteroplacental  apoplexy?  Mr.  Le\  uses  the 
words  synonymously,  as  I  understand  him  :  we  are  not  justified  in  doing  that, 
for  we  have  no  evidence  to  support  it.  Dtero-plaoental  apoplexy  is  the  name 
given  to  certain  severe  cases  of  concealed  accidental  haemorrhage  which  were 
treated  by  Caesarean  section,  and  in  which  the  peculiar  bloody  state  of  the 
uterus  was  visible  to  the  eye  :  the  uterus,  externally  and  on  its  incised  surfs 
was  visibly  in  a  so-called  state  ot   apoplexy.      Bui  there  •  as  1  know. 

no  evidence  at  all  that  a  similar  "apoplectic"  state  of  the  uterus  is   found  in 
any  case  of  accidental  haemorrhage  other  than  a  severe  case  oi  the  concealed 

1  Amer.  Journ.  Obstet.,  L869,  ii,  pp.    - 
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variety.  If  this  is  true — if  interstitial  uterine  hemorrhages  are  found  associated 
only  with  concealed  haemorrhage,  and  not  with  external,  it  is  strongly  circum- 
stantial evidence  for  the  view  that  the  interstitial  uterine  haemorrhage  comes 
from  the  tearing  of  tissues  due  to  a  great  bursting-stress. 

When  we  come  to  consider  the  mechanics  of  so  complicated  a  structure  as 
the  pregnant  uterus  we  must  tread  carefully.  But  Mr.  Ley  has  made  a  mistake 
in  elementary  mechanics  when  he  states  that  the  outer  layers  of  the  uterus  are 
more  stretched  than  the  inner  layers.  All  the  layers  are,  of  course,  stretched 
relatively  equally  :  not  absolutely  equally,  of  course,  since  the  outer  layers 
have  a  greater  circumference  than  the  inner,  but  the  expansion  of  each  is 
relatively  equal  in  proportion  to  its  original  circumference,  which  is  the  same 
thing  as  saying  that  all  layers  are  stretched  equally.  Peritoneum  is  a  very 
slightly  extensile  tissue,  whereas  muscle  is  one  of  the  most  extensile  of  all 
tissues  ;  it  is  natural  for  the  peritoneal  coat  to  split  before  the  muscle  when 
the  uterus  is  suddenly  distended.  That  view  is  supported  by  Matthews 
Duncan's  experiments  on  the  behaviour  of  the  uterus  under  the  influence 
of  bursting-stress ;  he  found  the  peritoneum  yielded  before  the  muscle. 
Mr.  Ley  seems  unnecessarily  anxious  to  tilt  at  commonly  accepted  theories 
and  explanations,  and  when  he  disposes  of  them  seriatim  in  such  a  light  and 
easy  manner,  he  is  not  always  correct.  As  for  an  undilated  state  of  the 
cervix  causing  retention  of  blood  in  the  uterus,  such  an  obviously  erroneous 
explanation  is  hardly  worth  bringing  forward. 

Again,  Mr.  Ley  says  that  in  the  absence  of  rupture  of  the  membranes  it  is 
obviotisly  impossible  for  the  presenting  part  to  block  the  cervical  canal.  I  am 
sure  it  can.  The  breech  lies  in  fairly  close  contact  with  the  fundus,  whilst  the 
vertex  rests  on  the  lower  uterine  segment  :  if  the  placenta  lies  over  the  breech 
in  the  fundus,  a  projection  forwards  of  the  placenta  by  a  retroplacental  haemor- 
rhage will,  by  direct  foetal  pressure,  jam  the  vertex  into  the  lower  uterine 
segment.  He  also  says  that  a  projection  forwards,  or  salient  formation  of  the 
membranes  is  impossible.  That  such  a  projection  or  salient  of  the  membranes 
is  possible  is  well  shown  by  P.  Bar's  frozen  sections.  Salient  formation  is 
obviously  possible,  by  the  fact  that  a  plastic  cavity  like  the  uterus  has  the 
faculty  of  gaining  compensation  for  contraction  in  one  direction  by  expansion 
in  another.  I  quite  agree  that  rupture  of  the  blood  into  the  amniotic  sac  is, 
mechanically,  very  unlikely  ;  but  it  is  described,  by  good  observers,  and  one 
must  take  into  account  the  suddenness  with  which  the  blood  is  poured  out 
behind  the  membranes  ;  the  pressure  of  this  must  be,  at  the  moment  of  its 
escape,  greater  than  the  intra-amniotic  pressure.  The  impulse,  theoretically, 
may  be  sudden  enough  to  rupture  the  membrane  before  its  pressure-raising 
effect  has  been  distributed  throughout  the  amniotic  fluid.  This  is  the  well- 
known  principle  of  the  inertia  of  bodies.  I  merely  mention  these  points 
because  the  mechanics  are  ditlicult,  and  I  do  not  like  to  see  them  dismissed 
in  such  an  easy-going  way  as  Mr.  Ley  dismisses  them.  These  few  criticisms 
arc  only  OD  minor  points,  and  I  am,  at  all  events,  grateful  to  Mr.  Ley  for 
his  facts. 
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Dr.  Andrews  :  Mr.  Gordon  Ley  has  made  an  excellent  use  of  Ins  extra- 
ordinary collection  of  cases  of  accidental  haemorrhage.  I  was  very  glad  to  add 
a  few  cases  which  occurred  at  the  London  Hospital  to  his  very  large  number 
ol  cases  which  occurred  at  the  City  Eoad  Lying-in  Hospital.  1  cannot  agree 
with  Mr.  Gordon  Ley  that  shortness  of  the  cord  could  never  cause  too  early 
separation  of  the  placenta.  There  is  a  specimen  in  the  London  Hospital 
Museum  from  a  case  of  fatal  inversion  of  the  uterus  due  to  shortness  of  the 
cord  m  a  spontaneous  labour.  If  inversion  can  occur  thus,  separation  of  the 
placenta  also  might  occur.  Mr.  Gordon  Ley's  paper  rather  suggests  that 
the  explanation  of  concealed  accidental  haemorrhage  as  due  to  paralysis 
of  the  uterus  is  new,  but  this  view  has  been  generally  held  for  a  long  time. 

Dr.  K.  M.  Eoss:  Will  the  author  explain  why  in  cases  of  severe 
accidental  haemorrhage,  and  sometimes  in  cases  of  post-partum  haemorrhage, 
the  pulse-rate  is  often  not  more  than  90  per  minute,  rising  later  to  120-140,' 
as  it  is  usual  to  state  that  with  severe  haemorrhage  the  pulse  is  rapid  ?  This 
is  a  fact  which  I  have  noted  in  cases  of  concealed  accidental  haemorrhage  and 
also  lately  in  two  cases  of  severe  post-parttm  haemorrhage. 

Dr.  Gordon  Ley  (in  reply)  :  First,  I  wish  to  thank  Mr.  T.  G.  Stevens,  Dr 
Eussell  Andrews,  and  Dr.  Eardley  Holland  for  their  kind  remarks.     1  am 'in  a 
quandary  with   regard  to  Mr.  Stevens's  advocacy  of  hysterectomy   and  Dr. 
Holland's  advocacy  of  Cesarean  section,  and  I  feel  this  point  must  be  left  sub 
judice.     On  the  one  hand  three  recoveries  with  two  subsequent  pregnancies 
favour  Caesarean  section.      On  the  other  hand  two  deaths  from   ineffective 
uterine  contraction   favour    hysterectomy.      In    one  of    these    the    degree  of 
necrosis  of  the  uterine  wall  made  the  possibility  of  efficient  contraction  quite 
impossible.     If  one  could  only  recognize  extensive  necrosis  before  opening  the 
uterus,   I  should  certainly  advocate  hysterectomy  in   such    eases.      I  thank 
Dr.  Kenneth  Eoss  for  his  comment  on  the  pulse-rate.     I   have  often   noted 
that  even  in  severe  cases  the  pulse-rate  is  slow.     Is  albuminuria  the  sequence 
of   the    haemorrhage  or  the  result  of  the  toxaemia?      Dr.   Young  dealt  with 
this   subject  some  years  ago.     I  am  not  in  agreement  with   Dr.   Young,  and 
think  I  shall  be  able  to  show  that  the  albuminuria  is  the  sequence  of  toxaemia 
and  that  the  toxaemia  is  not  the  sequence  of  placental  separation.      1   cannot 
agree  with  Dr.  Eardley  Holland  when  he  says  that  the  intramuscular  haemor- 
rhages are  due  to  stretching.     Recently    I    had   a   case  of  placenta  praevia  in 
which  the  uterus  became  forcibly  distended    as    the    result    of    considerable 
intra-uterine  haemorrhage.       This  uterus   showed    no    area,   of    intramuscular 
haemorrhage. 
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Accidental   Rupture  of   Pedicle   of   Calcified  Fibroid.1 
By  Philip  D.  Turner,  M.D. 

On  January  15,  1920,  Miss  P.,  aged  44,  was  bicycling  along  the  sea 
wall  from  Kyde  to  Sea  View  when  she  accidentally  rode  over  the  edge 
and  pitched  on  her  left  side  on  to  the  sand,  about  5  ft.  below.  She 
bruised  her  left  hip,  which  seems  to  have  borne  the  brunt  of  the  fall, 
and  had  to  be  taken  to  her  home  in  a  bath  chair,  when  she  sent  for 
Mr.  Carter  of  Sea  View.  He  found  no  lesion  except  a  bruised  hip,  but 
thought  it  advisable  to  see  her  again  the  following  morning.  She 
was  then  complaining  of  pain  in  the  left  side  of  the  abdomen, 
which  was  tumid.  Her  pulse  which  was  74  the  previous  evening  was 
now  96. 

I  saw  her  with  Mr.  Carter  at  12.30  that  day  (January  16),  and 
found  her  lying  on  her  back  breathing  rather  quickly  with  a  sort  of 
diaphragmatic  catch  in  the  breath.  The  abdomen  was  decidedly  tumid, 
but  the  muscles  rather  rigid,  especially  on  the  left  side.  Dullness  in  the 
left  flank  extended  to  the  level  of  the  anterior  superior  spine.  Pulse 
100.  A  very  hard  tumour,  about  the  size  of  a  foetal  head,  evidently 
a  calcified  fibroid,  was  felt  rising  out  of  the  pelvis.  I  expressed  the 
opinion  that  she  had  ruptured  something  in  her  fall,  probably  con- 
nected with  the  fibroid,  and  was  bleeding  into  her  peritoneal  cavity. 

I  had  her  removed  at  once  to  hospital,  and  opened  the  abdomen  at 
4  p.m.,  just  under  twenty-four  hours  after  the  accident.  The  peri- 
toneal cavity  contained  a  quantity  of  fluid  blood  and  clots.  The  tumour 
proved  to  be  a  pedunculated  calcified  fibroid  attached  to  the  fundus  by 
a  pedicle  about  1^  in.  long  and  1|  in.  thick.  A  tear  was  visible  on  the  left 
hand  side  of  the  pedicle,  running  in  its  axis  and   almost   throughout  its 

i  At  :i  meeting  of  the  Section,  hold  June  3,  1920. 
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length — blood  was  issuing  from  this.  The  tear,  which  was  longitudinal 
in  the  capsule  of  the  pedicle,  was  transverse  and  almost  complete 
through  its  substance.  The  tumour  was  cut  away  by  dividing  the 
remainder  of  the  capsule.  Bleeding  arose  from  two  small  arteries, 
which  would  not  hold  a  Spencer- Wells  forceps.  Silk  ligatures  were 
passed  underneath  them  with  a  curved  needle  and  tied.  The  wound  on 
the  fundus  was  then  sewn  up  by  deep  antero-posterior  silk  sutures  and 
the  abdomen  closed.     Bocovery  was  uneventful. 

The  fibroid  was  roughly  cubical  in  form,  about  the  size  of  a  new- 
born foetal  head,  with  sharp  spicular  angles,  which  might  easily  have 
inflicted  wounds  on  other  parts  when  projected  with  violence,  as  it  must 
have  been  by  the  falL  The  linear  tear  in  the  capsule  probably  acted 
as  some  restraint  on  the  quantity  of  blood  lost,  as  it  was  not  gaping. 

The  accident  appears  to  be  a  rare  one,  as  I  have  not  been  able  to 
hear  of  any  similar  case.  The  unusual  nature  of  the  injury  probably 
appertains  to  the  unusual  character  of  the  fall.  It  is  not  often  that  a 
woman  with  her  bicycle  falls  6  ft.,  and  in  such  a  case  if  the  fall  were 
on  hard  ground  the  injuries  would  probably  be  many  and  serious.  In 
this  case,  the  fall  being  on  soft  sand,  no  serious  injury  to  limb  or  trunk- 
occurred,  the  yielding  impact  of  the  sand,  while  saving  the  hard  parts 
from  injury,  allowed  the  heavy  tumour  to  plunge  out  of  the  pelv:- 
the  length  of  its  tether  and  to  tear  its  pedicle. 

DISCUSSION. 

The  President  :  I  have  never  seen  a  case  of  this  kind,  but  it  is  not  very 
uncommon  to  find  that  in  dragging  away  a  tumour  from  the  uterus  to  get  at  a 
short  pedicle  the  latter  tears,  so  that  it  is  easy  to  understand  how  violence 
would  produce  the  conditions  described. 

Dr.  Lapthorn  Smith  :  The  result  of  the  treatment  of  this  patient  fully 
justified  the  doctor's  prompt  action.  The  case  is  a  very  rare  one  :  I  have  never 
even  heard  of  anything  Like  it.  I  can  recall  several,  however,  where  the 
patient  had  fallen  off  a  chair  or  a  step-ladder  and  was  taken  with  serious 
abdominal  symptoms.  In  one  case  the  woman  had  all  the  symptoms  of  a 
severe  abdominal  haemorrhage  and  within  a  lew  hours  I  opened  the  abdomen 
and  found  an  ovarian  cyst  which  was  partly  strangulated  by  twisting  of  the 
pedicle  and  the  fall  had  caused  a  rupture  of  a  very  Large  vein  into  the 
In  another  a  fibroid  tumour  with  a  long  pedicle  had  completely  shut  off  its 
blood  supply  by  twisting  and  thus  beooming  a  foreign  body,  a  Local  peritonitis 
was  set  up  so  as  to  form  adhesions  and  therein  nourish  it  through  the  omentum 
and  intestines.  Bui  in  neither  had  there  been  any  tree  haemorrhage  into  the 
abdominal  cavity  as  in  the  ease  reported  which,  in  this  respect,  was  quite 
unique. 
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Rupture   of  the   Uterus  ;    Treatment  by  Gauze   Packing  ; 

Recovery. 

By  J.  Foed  Anderson,  M.D. 

Mrs.  E.,  aged  33,  a  multipara,  with  a  history  of  three  normal  labours 
and  one  miscarriage,  was  admitted  to  a  maternity  institution  in  the 
borough  of  St.  Marylebone  in  the  night  of  January  26-27,  1918.  The 
patient  was  losing  blood  freely  and  was  greatly  collapsed,  and  the  mid- 
wife in  charge  said  she  appeared  moribund.  A  note  was  brought  with 
her  from  a  medical  practitioner  in  a  northern  suburb  to  the  following 
effect,  and  this  is  the  only  history  of  the  case  which  I  obtained.  He 
was  called  to  the  patient  at  9  p.m.  on  January  26,  and  found  her  in 
labour  with  a  foetus  of  approximately  four  months,  the  feet  presenting 
and  partially  born.  There  was  no  contraction  of  the  uterus,  but  ex- 
pression and  traction  were  used,  and  the  foetus,  he  said,  was  easily 
removed.  After  removal  of  the  foetus  he  discovered  a  tear  of  the  cervix 
uteri  extending  outwards  on  the  left  side.  He  removed  the  placenta 
"with  the  fingers,"  and  in  doing  this  found  coils  of  intestine  lying  in 
the  uterus.  I  saw  the  patient  for  the  first  time  on  January  27  at 
11  a.m.,  that  is  to  say,  fourteen  hours  after  delivery.  The  midwife  had 
meanwhile  tried  to  restore  vitality,  but  the  patient  was  still  in  a  state  of 
extreme  collapse,  blood  was  oozing  from  her  vagina,  the  uterus  was  re- 
laxed, and  the  cervix  was  contracted.  There  was  no  evidence  of  violence 
externally,  but  when  I  examined  her  internally  under  an  anaesthetic,  I 
distinctly  felt  a  coil  of  intestine  lying  in  the  uterus,  and  from  its 
sacculated  character  I  considered  it  to  be  large  intestine.  On  exploring 
further  I  found  that  the  rupture  or  laceration  which  admitted  the  pro- 
lapsed bowel  was  situated  at  the  fundus  of  the  uterus — transverse  in 
direction — and,  so  far  as  I  could  judge,  between  3  in.  and  4  in.  in 
length.  At  the  same  time  I  noted  the  deep  tear  in  the  cervix 
already  referred  to,  and  I  ascertained  positively  that  the  tear  at  the 
fundus  and  the  tear  of  the  cervix  were  not  continuous,  they  were  quite 
independent  of  each  other. 

The  prognosis  of  such  a  case  could  scarcely  be  optimistic.  The 
patient  continued  collapsed  with  a  feeble  pulse,  and  there  was  already 
evidence  of  sepsis  and  incipient  inflammation  in  the  left  iliac  region. 
My  colleague  and  I  agreed  that  operation  was  inadmissible,  and  1 
therefore  proceeded  to  try  other  means. 
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The  patient  was  lightly  anaesthetized  and  placed  on  her  left  side, 
with  the  pelvis  raised,  and  I  replaced  the  prolapsed  bowel  and  proceeded 
as  follows  :  I  stimulated  contraction  of  the  very  lax  uterus  by  pressure 
of  my  left  hand  on  the  fundus,  and  at  the  same  time  I  packed  the 
uterus  with  sterilized  gauze,  with  my  right  hand,  while  an  assistant 
retracted  the  posterior  vaginal  wall  with  a  duck-bill  speculum.  I  used  an 
ovum  forceps  and  kept  control  of  the  uterus  throughout.  I  also  asked 
the  midwife  to  administer  a  hypodermic  injection  of  1  c.c.  pituitrin 
immediately,  and  repeat  this  injection  in  \  c.c.  doses  every  four  hours. 
The  first  packing  was  removed  and  replaced  with  similar  precautions  on 
January  28,  after  being  thirty  hours  in  situ.  The  uterus  was  then 
fairly  contracted  and  the  bowel  had  receded,  and  on  January  27,  sixty 
hours  from  the  first  introduction,  the  gauze  was  finally  removed.  There 
was  swelling  and  tenderness  in  the  left  iliac  region  almost  from  the 
first,  the  temperature  varied  for  several  days  from  103°  to  104°  F.,  and 
the  lochia  were  foetid.  The  patient  was  kept  in  the  recumbent  position 
and,  besides  pituitrin,  morphine  was  administered  hypodermically, 
continuous  saline  injection  into  the  rectum  was  arranged,  and  occa- 
sional warm  douches  of  lysol  solution  (1  in  320)  were  administered. 
Antiphlogistin  was  the  dressing  for  the  pelvic  inflammation,  and 
oxygen  inhaled  frequently  proved  a  great  boon  in  combating  the 
condition  of  collapse.     Catheterism  was  required  for  a  period. 

On  February  13  the  tears  in  the  cervix  and  in  the  uterus  had 
apparently  healed,  and  there  was  trifling  discharge,  but  the  pelvic 
cellulitis,  which  was  clearly  due  to  sepsis  from  the  cervical  tear,  with 
pain  and  tenderness  and  swelling  in  the  left  iliac  region  and  fluctuating 
temperature,  were  still  present  on  February  20,  when  for  some  family 
reason  the  patient  insisted  on  taking  her  discharge  at  her  own  risk. 
A  few  days  after  her  return  home  she  was  admitted  into  a  poor  law 
hospital  in  her  own  neighbourhood,  where  the  pelvic  abscess 
opened,  and  I  was  informed  by  the  surgeon  that  she  was  discharged 
on  April  19,  having  made  an  uneventful  recovery.  The  illness  lasted 
eight  weeks  from  the  labour. 

That  is  the  case.  It  really  presents  two  problems:  A  laceration  of 
the  body  of  the  uterus,  and  a  tear  of  the  cervix  leading  to  pelvic 
cellulitis.  As  to  the  fundal  tear,  it  was  isolated,  and  it  would  probably 
have  given  very  little  trouble  after  a  week;  but  the  cervical  tear  with 
its  septic  pelvic  abscess  retarded  progress,  and  became  a  loi 
matter,  and  1  may  add  that  this  was  a  condition  which  we  who 
practised  in  pre-Listenan  days  had  too  many  opportunities  of 
observing. 
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My  object  has  been  to  put  on  record  a  case  which  adds  to  our 
experience  in  the  treatment  of  rupture  of  the  uterus.  The  question 
of  operation  would  be  generally,  I  think,  the  first  thought  which  would 
occur  to  any  practitioner  who  finds  himself  in  the  presence  of  such  a 
case.  It  was  certainly  my  first  thought  until  I  was  compelled  to  discard 
it,  and  several  medical  friends  to  whom  I  spoke  thought  as  I  did,  their 
comment  being  :  "  Why  was  no  operation  done  ?  " — and  one  gentleman, 
t-he  surgeon  at  the  poor  law  hospital  at  which  the  abscess  was  opened,  a 
gentleman  of  long  surgical  experience,  told  me  that  he  had  never  before 
met  with  a  case  which  recovered  without  operation.  I  conclude,  there- 
fore, that  the  professional  man  in  the  street  thinks  operation  the  best 
course  as  a  rule.  If  this  is  wrong  he  should  be  instructed.  When  I 
packed  with  gauze  in  the  present  case,  I  only  selected  that  method  of 
treatment  after  rejecting  operation  as  inadmissible  and  fearing  the 
worst,  but  I  am  inclined  now  to  modify  my  general  views  on  the  subject 
after  my  experience  in  this  case  and  reading  Dr.  Herbert  Spencer's  four 
successful  cases  and  his  comments  thereon  in  the  Obstetrical  Society's 
Transactions  for  1900  (vol.  xlii).  He  there  states  that  he  packed  his  four 
cases  with  iodoform  gauze,  and  they  all  recovered,  and  he  goes  on  to  say 
that  the  only  successful  cases  which  he  had  treated  were  those  in  which 
he  packed  the  uterus.  It  would  be  most  interesting  and  instructive  if 
we  could  ascertain  Dr.  Spencer's  present  views  on  the  subject,  and  as 
to  whether  he  has  seen  reason  to  alter  his  conclusions  in  the  years  that 
have  elapsed  since  he  recorded  his  cases. 

DISCUSSION. 

The  President  :  Dr.  Ford  Anderson  and  the  patient  are  both  to  be  con- 
gratulated upon  the  result  of  his  treatment.  If  the  case  could  be  divided  into 
parts,  I  think  a  complete  rupture  of  the  uterus  into  the  peritoneal  cavity  would 
be  best  dealt  with  by  opening  the  abdomen  and  suturing  the  uterine  wall. 
Every  case  must,  however,  be  treated  on  its  merits,  and  in  Dr.  Anderson's 
patient  the  complications  made  the  method  I  have  just  indicated  impracticable. 
In  Dr.  Spencer's  cases  referred  to,  two  of  the  ruptures  were  not  into  the 
peritoneal  c;ivity,  which  made  the  danger  less,  but  his  other  two  and  the  one 
now  related   prove  the  efficacy  of  treatment  by  packing. 

Dr.  Amand  EtOUTH:  I  think  packing  the  uterine  laceration  should  be 
reserved  for  cases  rupturing  into  the  broad  ligament  or  for  those  in  which  the 
laceration  has  not  included  the  peritoneum.  Whilst  congratulating  Dr.  Anderson 
on  the  result,  I  cannot  understand  how  the  patient  escaped  peritoneal  infection 
after  the  replacement  of  the  intestines  in  an  evidently  septic  case,  for  the 
difficulty  of  disinfecting  the  prolapsed  coils  must  have  been  great.  How  does 
i  ord  Anderson  explain  the  fundal  laceration? 
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Dr.  DRUMMOND  ROBINSON:  Some  twenty  years  ago  I  had  a  somewhat 
similar  case.  A  young  woman  was  delivered  of  her  first  child  by  forceps.  The 
case  was  one  of  persistent  occipito-posterior  presentation.  Profound  collapse 
followed  and  a  mass  which  proved  to  be  intestine,  omentum,  Sec,  protruded 
from  the  vulva.  A  laceration  through  the  cervix  extended  into  the  body  of 
the  uterus.  The  intestine  was  pushed  back  and  the  laceration  plugged  with 
gauze.     This  patient  recovered  and  subsequently  gave  birth  to  two  children. 

Dr.  FORD  Anderson  (in  reply  to  Dr.  Routh) :  I  would  point  out  that  I 
took  every  possible  aseptic  precaution  in  replacing  the  prolapsed  bowel  and  in 
packing  the  uterus  and  that  the  bowel  was  never  prolapsed  beyond  the  cervix. 
As  to  the  causation  of  the  accident :  it  is  a  matter  of  conjecture  as  I  have  no 
history  beyond  that  which  I  have  given.  I  regret  Dr.  Spencer's  absence,  but 
I  have  received  a  note  from  him  which  I  will  now  quote.  He  says  :  "I  am 
glad  you  are  reading  notes  of  a  case  of  rupture  of  the  uterus  treated  by 
packing.  .  .  .  There  is  no  doubt  that  it  is  the  best  treatment  for  many  cases, 
as  shown  in  my  paper.  These  patients  are  usually  too  ill  to  bear  hysterectomy, 
and  though  now  many  cases  have  been  successfully  treated  by  hysterectomy 
the  cases  have  often  been  cases  which  should  not  have  been  ruptured  at  all 
but  cases  badly  treated  by  version,  etc.,  and  then  the  operator  has  proceeded 
to  remove  the  uterus.  One  Russian  obstetrician  had  a  long  list  of  such  cases. 
They  are  no  guide  to  the  treatment  of  the  ordinary  cases  of  rupture  seen  in  a 
condition  of  profound  shock." 


Wertheim's  Hysterectomy  for  Advanced   Carcinoma  of  the 
Cervix  made  possible  by  the   Use  of  Radium. 

By  William  Fletcher  Shaw,  M.D. 

Clinical  Considerations. 

The  greatest  advance  in  the  treatment  of  carcinoma  of  the  cervix 
was  the  general  adoption  of  the  radical  or  Wertheim's  operation  in 
place  of  the  old-fashioned  vaginal  or  pan-hysterectomy.  By  this  method 
it  is  now  possible  to  obtain  a  definite  cure  of  this  dread  disease,  though 
the  percentage  of  cures  is  still  very  low.  This  is  partly  due  to  the  failing 
common  to  all  operations  for  malignant  disease,  which  in  realm 
very  rough  and  ready  methods  of  treatment,  and  will  probably  be 
superseded  when  the  true  etiology  of  the  disease  is  discovered.  Bat 
the  chief  cause  of  failure  is  the  Late  Btage  at  which  the  gynecologist  is 
consulted,  usually  from  fear  or  disinclination  on  the  part  of  the  patient. 
I  have  not  found  it  possible  to  calculate  the  total  number  of  CI 
jy — ob  3 
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of  carcinoma  of  the  cervix  1  have  seen  in  the  last  few  years,  but  the 
number  in  which  I  have  been  able  to  do  a  complete  radical  operation 
must  be  a  very  small  percentage  of  the  whole,  and  this  I  think  is  the 
experience  of  all  gynaecologists. 

The  next  great  advance  in  the  treatment  of  carcinoma  of  the  cervix 
was  the  discovery  that  radium  acted  beneficially  on  the  growth. 
Although  on  some  types  of  growth  and  in  some  situations  radium 
has  little  effect,  in  carcinoma  of  the  cervix  its  action  is  wonderful. 
The  first  time  I  had  the  opportunity  of  observing  this  was  in  1914. 
I  had  seen  a  case  of  advanced  carcinoma  of  the  cervix  with  a  hard 
pelvic  mass  the  size  of  an  orange  on  the  left  side  in  a  patient,  aged  53. 
Operation  was  quite  out  of  the  question  so  I  was  very  anxious  to  try 
the  effect  of  radium,  of  which  we  were  then  having  most  optimistic 
reports.  Dr.  Burrows,  who  had  just  arrived  in  Manchester,  kindly 
treated  this  patient  for  me.  The  result  was  little  short  of  marvellous. 
Altogether  she  had  three  applications  in  the  course  of  twelve  months, 
and  both  the  primary  growth  and  the  secondary  mass  disappeared, 
so  that  at  the  end  of  twelve  months  there  was  no  growth  to  be  felt, 
just  a  normal-sized  uterus  partly  fixed  to  the  left  side  of  the  pelvis; 
at  the  same  time,  her  general  condition  had  greatly  improved  and  she 
was  free  from  pain.  Unfortunately,  this  good  effect  did  not  last  long. 
Soon  the  pelvic  mass  re-formed  and  continued  to  grow  in  spite  of 
further  application  of  radium.  The  bladder  and  rectum  became  involved 
and  the  patient  died  at  the  end  of  the  second  year  from  my  first  seeing 
her.  The  net  benefit  was  probably  one  year's  extra  life  and  I  do  not 
think  the  final  stage  was  so  distressing  as  is  often  the  case. 

Since  that  time  Dr.  Burrows  has  treated  a  large  number  of  my  cases 
of  carcinoma  of  the  cervix  with  radium.  A  large  percentage  of  these 
cases  showed  a  marked  improvement  with  this  treatment,  in  many  the 
disease  had  apparently  disappeared  locally  when  they  were  examined  two 
months  after  the  application,  but  in  no  case  of  mine  has  the  improvement 
lasted  more  than  one  year,  even  with  repeated  applications  of  the 
radium.  This  is  very  disappointing.  The  initial  improvement  was, 
however,  so  marked  that  I  still  hope  further  experiments  with  different 
methods  of  application  may  lead  to  complete  cures. 

Case  I. — In  November,  1916,  I  was  asked  to  see  a  patient  in  consultation 
with  Dr.  Christie,  of  Longsight.  She  was  aged  45,  had  not  passed  the 
menopause,  and  had  suffered  from  excessive  haemorrhage  for  six  months. 
Examination  revealed  a  large  friable  mass  on  the  cervix  extending  on  to  the 
vaginal  walls.     At  that  time  I  was  advising  the  radical  operation  in  all  cases 


Section  of  Obstetrics  and  Gynaecology  1(KJ> 

of  carcinoma  of  the  cervix  in  which  there  was  the  slightest  chance  of  removing 
the  growth,  there  being  no  other  treatment  which  gave  any  hope  of  cure, 
and  it  seemed  better  to  risk  an  abandoned  operation  than  to  neglect  even  the 
faintest  chance  of  cure,  but  this  case  was  too  far  advanced  for  me  to  attempt 
a  radical  operation,  so  I  advised  the  application  of  radium  as  a  palliative. 
Dr.  Burrows  applied  this  in  December,  1916,  and  I  saw  the  patient  again  in 
February,  1917.  The  result  of  the  radium  was  excellent ;  the  cervix  had 
contracted  to  little  above  normal  size,  had  lost  all  friability,  and  so  far  ;i^ 
I  could  tell  was  not  fixed.  Apparently  the  uterus  could  now  be  removed  quite 
easily,  and  after  consultation  with  Dr.  Burrows  I  decided  to  attempt  a  radical 
operation.  If  the  growth  was  entirely  local  and  had  been  so  reduced  in  size 
and  activity  by  the  radium,  there  seemed  a  possibility  of  removing  the  whole 
trouble;  if  the  growth  had  become  disseminated,  and  this  seemed  likely  with 
so  advanced  a  growth,  then  the  patient  would  die  of  recurrence  elsewhere,  but 
this  would  be  no  worse,  probably  not  so  bad,  as  dying  of  local  recurrence, 
which  from  previous  experience  we  felt  sure  would  occur.  I  took  the  patient 
into  St.  Mary's  Hospital  and  opened  the  abdomen  on  March  12,  1917.  After 
ligaturing  the  infundibulo-pelvic  and  round  ligaments  on  each  side  and  cutting 
the  utero- vesical  fold  of  peritoneum,  I  found  the  ureters  on  the  posterior  fold 
of  the  broad  ligament.  After  tying  the  uterine  arteries  far  out,  I  proceeded 
to  lift  them  out  of  their  bed,  but  I  now  found  the  real  difficulty  in  this 
operation — a  difficulty  which  has  since  caused  me  to  abandon  six  similar 
operations.  What  had  been  growth  originally  had  contracted  down  under  the 
influence  of  radium  into  a  smaller  mass,  but  this  was  as  hard  as  cartilage. 
Fortunately  in  this  case  the  ureters  were  only  slightly  involved  and  I  was 
eventually  able  to  separate  them  from  the  adjacent  and  partly  surrounding 
hard  cartilage-like  tissue.  We  all  know  the  difficulties  of  an  ordinan 
Wertheim's  operation,  but  after  the  application  of  radium  the  difficulties  are 
increased  enormously,  owing  to  this  hard  tissue  which  replaces  the  growth. 

I  saw  this  patient  at  intervals,  the  last  time  on  May  18,  19*20, 
three  years  and  two  months  after  the  operation,  and  three  and  a  hall 
years  from  the  first  examination,  and  she  was  then  very  fit  and  well 
doing  all  her  housework  and  putting  on  weight.  The  previous  week 
she  had  walked  seven  miles  on  four  consecutive  days  without  am 
fatigue.  From  the  condition  she  was  in  when  I  first  saw  her  I  do  not 
think  she  could  have  lived  one  year  without  the  treatment  and  her 
condition  during  that  time  would  have  been  very  miserable.  Whether 
eventually  there  be  any  recurrence  or  no,  she  has  had  over  three  years 
of  excellent  health.     This  seems  a  great  advance. 

Since  that  date  I  have  operated  upon  thirteen  other  patients  with 
advanced  carcinoma  of  the  cervix,  too  advanced  for  operation  when  ; 
seen,    but    apparently  operable   two    mouths    after   the   application    of 
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radium.  In  six  of  the  cases  I  had  to  abandon  the  operation  owing 
to  the  impossibility  of  separating  the  ureters  or  bladder  from  the  hard 
tissue  which  had  replaced  the  growth,  but  in  the  remaining  cases, 
eight  altogether,  I  was  able  to  do  a  complete  radical  operation. 

Case  II. — Mrs.  H.,  aged  59,  passed  the  menopause  ten  years  previously 
and  had  vaginal  haemorrhage  for  three  years  before  I  saw  her  on  July  2,  1917. 
She  complained  of  pain  in  the  back  and  left  side,  but  had  not  lost  flesh.  She 
had  a  large  friable  cervix,  but  when  I  examined  her  under  an  anaesthetic, 
preparatory  to  performing  Wertheim's  operation,  I  found  the  growth  had 
extended  too  far  to  allow  of  removal.  Dr.  Burrows  treated  her  with  radium 
and  on  August  21  I  found  the  cervix  to  be  normal  in  size  and  apparently  free. 
On  August  30,  1917,  I  performed  Wertheim's  operation  and  found  very  little 
hard  tissue  around  the  cervix,  but  had  considerable  difficulty  in  separating  the 
ureters.  Unfortunately  two  days  after  the  operation  she  had  signs  of  intestinal 
obstruction,  but  was  too  collapsed  to  allow  of  further  operative  interference, 
and  she  died  that  day.  Post  mortem  we  found  a  piece  of  intestine  adherent  to 
the  wound  and  kinked,  but  with  no  signs  of  sepsis. 

Case  III. — Mrs.  F.,  aged  61,  passed  the  menopause  ten  years  and  had 
vaginal  haemorrhage  for  about  one  year.  I  first  saw  her  on  August  3,  1917, 
and  then  found  a  large  friable  foul  mass  springing  from  the  cervix  and 
extending  on  to  the  vaginal  vault  on  the  left  side  and  the  cervix  was  fixed. 
I  considered  this  growth  quite  inoperable  and  asked  Dr.  Burrows  to  treat  her 
with  radium.  On  September  1  the  cervix  was  quite  small  and  showed  no  signs 
of  growth.  Dr.  Burrows  applied  radium  for  a  second  time  on  September  1 
and  on  September  23  I  performed  Wertheim's  operation.  In  this  case  I  did 
not  find  any  extensive  mass  of  hard  tissue,  but  the  ureters  were  difficult 
to  separate.  There  were  no  glands  and  no  adhesions  to  the  bladder.  This 
patient  was  in  very  good  health  when  I  last  heard  from  her  on  March  1,  1920, 
two  and  a  half  years  after  the  operation. 

Case  IV. — Mrs.  B.,  aged  59 ;  passed  the  menopause  twenty  years,  and  had 
vaginal  haemorrhage  for  six  weeks  when  she  came  to  see  me  on  October  1,  1917. 
I  found  a  large  friable  growth  on  the  cervix  and  took  her  into  hospital  with 
the  intention  of  performing  Wertheim's  operation,  but  found  this  impossible, 
so  I  cauterized  the  growth  and  four  days  later  Dr.  Burrows  applied  radium. 
On  November  21  I  again  saw  her  and  found  the  cervix  quite  small  and  not 
friable,  so  I  performed  Wertheim's  operation  on  December  3,  1917.  This  was 
not  a  particularly  difficult  operation  compared  with  some  of  them,  but  she  had 
a  large  mass  of  hard  cartilaginous  tissue  at  the  base  of  the  left  broad  ligament 
which  I  was  able  to  excise  completely.  On  July  19,  1918,  seven  months  after 
the  operation,  Dr.  Burrows  found  she  had  definite  recurrence  between  the 
bladder  and  the  vagina  and   she  died  one  month  later. 

Case  V. — Mrs.  A.,  aged  38.     Constant  vaginal  discharge  and  haemorrhage 

lor  two  years.     No  urinary  nor  rectal   symptoms.      She  had  a  large  fungating 
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growth  of  the  cervix  extending  with  a  hard  edge  on  to  the  vaginal  wall  at  the 
back,  not  adherent  to  the  bladder  or  rectum.  Radium  was  administered  by 
Dr.  Burrows  on  February  22,  1918,  and  1  performed  the  radical  operation 
on  May  27,  1918.  Both  her  doctor  and  I  have  lost  sight  of  her,  but  her  doctor 
is  sure  she  had  signs  of  recurrence  about  one  year  after  the  operation. 

Case  VI. — Mrs.  A.,  aged  55;  passed  the  menopause  some  years.  History 
of  slight  offensive  discharge  and  later  severe  haemorrhage  for  five  months. 
She  had  a  large  fungating  growth  of  the  cervix  spreading  extensively  anteriorly 
on  to  the  vaginal  wall.  Radium  was  administered  on  April  23,  1918,  and 
I  performed  the  radical  operation  on  July  11,  1918.  I  last  heard  from  her  on 
February  18,  1920,  when  she  was  very  well. 

Case  VII. — Mrs.  B.,  aged  46  ;  not  passed  the  menopause.  For  six  months 
menstruation  every  fortnight  and  haemorrhage  after  coitus.  Friable  mass  on 
posterior  lip  of  cervix,  extending  to  the  vaginal  wall.  Radium  was  applied  on 
November  4,  1918.  I  performed  Wertheim's  hysterectomy  on  January  7,  1919, 
and  had  much  difficulty  in  separating  the  ureters.  One  large  gland  adjacent  to 
the  right  iliac  vessels  was  removed  and  this  proved  to  be  carcinomatous  when 
examined  microscopically.  On  March  3,  1920,  fourteen  months  after  the 
operation,  she  was  again  seen  by  me ;  she  had  put  on  much  flesh  and  looked 
very  well  and  had  no  sign  of  recurrence. 

Case  VIII. — Mrs.  S.,  aged  57  ;  had  passed  the  menopause  seven  years  and 
had  vaginal  haemorrhage  for  one  year.  She  had  a  large  friable  cervical  growth 
which  extended  on  to  the  vagina  on  the  right  side.  Radium  was  administered 
in  May,  1919,  and  I  did  a  radical  operation  on  August  25,  1919,  bur  was 
doubtful  if  I  completely  removed  the  growth  on  the  right  side.  On  May  L8, 
1920,  I  heard  she  was  well  but  not  feeling  very  strong. 

Results. — One  patient  (Case  II)  died  from  the  effects  of  the  operation. 
Two  patients  (Cases  IV  and  V)  had  recurrence  respectively  a  few  months 
and  during  the  second  year  after  the  operation.  One  patient  (Case  VIII) 
is  well  but  it  is  less  than  a  year  since  the  operation  was  performed,  and 
one  (Case  VII)  is  very  well  and  putting  on  weight  fourteen  month- 
after  the  operation.  Cases  VI,  III  and  I  are  very  well  respective]  \ 
nineteen  months,  two  and  three-quarter  years  and  three  years  after 
their  operations. 

Difficulties  of  the  Operation. — The  only  difference  between  these 
operations  and  those  done  without  the  application  of  radium  i->  the 
presence  of  hard  cartilaginous  material  in  the  place  of  the  original 
growth.  In  the  cases  in  which  this  had  extended  completely  round  the 
ureters  or  on  to  the  bladder  I  found  it  impossible  to  complete  the 
operation  (six  cases  altogether).  In  the  other  eight  eases  the 
had  not  extended  so  far  laterally  or  in  front  and  1  was  able  to  complete 
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the  operation,  although  the  technical  difficulties  were  enormously 
increased  in  most  of  the  cases  by  this  material,  which  made  the 
separation  of  the  tissues  very  difficult. 

Diagnosis. — Unfortunately  several  of  the  specimens  were  lost.  All 
these  cases  were  done  during  the  war  when  the  usual  routine  methods 
of  examination  were  entirely  suspended.  This  is  not  a  matter  of  great 
importance  in  determining  whether  the  cases  were  definitely  malignant 
or  not,  as  the  radium  reduces  the  malignant  growth  to  scar  tissue, 
often  with  no  trace  of  malignant  cells.  In  one  (Case  VII)  no  trace  of 
malignant  tissue  could  be  found  in  the  cervix,  but  one  of  the  glands 
removed  showed  new  growth.  Advanced  carcinoma  of  the  cervix 
presents  no  difficulties  in  the  diagnosis  and  all  these  cases  presented 
friable  deep  growths  extending  on  to  the  vaginal  surface  of  the  cervix 
and  in  some  cases  on  to  the  vaginal  wall.  Each  case  was  diagnosed  as 
"  inoperable  carcinoma  "  by  myself,  and  tubes  were  inserted  into  the  soft 
tissue  by  Dr.  Burrows,  who  also  carefully  examined  each  case  before 
inserting  the  tubes. 

Increased  Op  er  ability . — As  all  these  cases  were  considered  to  be 
"inoperable"  when  I  first  examined  them,  the  application  of  radium 
does  definitely  increase  the  operability,  but  I  am  not  able  to  give  any 
precise  figures.  Dr.  Burrows  has  treated  many  advanced  cases  for  me, 
but  many  do  not  come  to  see  us  again  as  they  are  instructed  to  do,  and 
in  all  probability  these  include  a  large  proportion  of  cases  in  which  the 
symptoms  are  temporarily  cured.  Several  patients  whom  I  considered 
operable  refused  operation,  and  as  I  regarded  this  treatment  rather  in 
the  nature  of  an  experiment  at  first,  I  did  not  press  it,  though  I  should 
do  so  now. 

Methods  of  Administration  of  Radium. 
By  Arthur  Burrows,  M.D. 

This  part  of  the  paper  is  concerned  with  the  methods  employed  at 
Manchester  in  radium  treatment  and  in  giving  some  indication  from  the 
radium  point  of  view  of  the  proportion  of  inoperable  cases  of  carcinoma 
of  the  cervix  of  the  uterus  that  is  likely  to  become  operable. 

In  the  treatment  of  carcinoma  of  the  cervix  by  radium,  a  great  deal 
depends  upon  the  technique  and  the  quantities  of  radium  employed. 
Occasionally  cases  are  rejected  because  they  are  too  advanced,  and 
little  or  nothing,  or  even  harm,  is  to  be  expected  from  radium  treat- 
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ment,  but  their  number  is  relatively  small.      Briefly,  the  main  points 
in   treatment   are    these  : — 

(1)  Many  tubes  must  be  buried  in  the  cervix  and  surrounding 
tissues. 

(2)  The  largest  possible  dose  must  be  employed. 

The  large  number  of  tubes  (five  or  more)  allows  a  big  dose  to  be 
given  with  a  minimum  of  local  necrosis.  The  less  the  necrosis,  taken 
as  a  whole,  the  better  is  the  power  of  healthy  regeneration  of  the 
cervical  and  surrounding  tissues.  A  single  central  tube  placed  in  the 
cervical  canal  may  give  sometimes  a  good  result,  but  it  is  not  nearly 
so  certain  as  the  many-tube  method,  nor  does  it  permit  of  the  fairly 
even  distribution  of  the  radium  throughout  the  tumour  which  is  so 
desirable.  Radium  emanation  tubes  are  small  in  bulk,  and  when 
screened  by  pointed  tubes  of  platinum,  the  walls  of  which  are  v'^  mm. 
thick,  they  are  easily  pushed  into  the  tumour. 

Other  metals  may  be  used,  when  of  the  required  thickness,  but  thev 
are  not  so  convenient.  I  usually  place  a  larger  central  silver  screened 
tube  up  the  cervical  canal  towards  the  upper  end  of  the  growth. 

It  will  usually  be  found  that  no  uniformity  of  good  results  can  bo 
obtained  by  using  less  than  120  mg.  of  radium  metal  or  millicuries  of 
emanation  for  twenty-four  hours.  Larger  doses  may  be  employed  ana 
if  necessary  the  time  correspondingly  reduced. 

The  growth  must  be  cleaned  as  much  as  possible  before  the  treat- 
ment, but  cauterization  and  curettage  are  not  necessary.  Douching 
should  be  insisted  upon  daily  for  six  weeks  after  the  treatment, 
prevent  the  formation  of  vaginal  adhesions.  Recently  I  have  treated 
some  cases  by  Viol's  method,1  that  is,  by  burying  and  leaving  in  the 
cervix  small  unscreened  emanation  tubes,  but  I  am  not  yet  disposed  t<> 
give  a  definite  opinion  upon  the  method,  although  it  seems  to  me  to 
promise  even  better  things  than  the  older  ones. 

When  Dr.  Shaw  and  I  were  first  considering  the  question  i  I 
operation  following  radium  treatment,  I  was  not  using  the  present 
adequate  dosage,  but  I  will  give  a  few  facts  which  indicate  in  some 
degree  the  possibilities  of  increasing  the  number  of  operable  cases  of 
carcinoma  of  the  cervix  of  the  uterus  by  radium. 

Taking  my  first  150  cases  treated  in  Manchester,  the  last  appli< 
of  radium  to  which  was  given  early  in  1917,  we  have  nearly  three  \, 
jn,  which  to  observe  results,  and  I  find  that  without  operation  :  — 

1  See  Janeway's  paper,  •*  The  Treatment  of  Uterine  Canoer  by  Radium,     S 

ond  Obstet.,  December,  1919. 
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Group  A. — One  has  been  well  over  four  years ;  four  have  been  well 
between  two  and  three  years. 

Group  B. — Eight  cases  were  observed  for  periods  of  one  to  two  years, 
during  which  they  remained  well,  but  have  not  recently  reappeared 
for  examination ;  four  similar  cases  to  the  last  kept  well  from  six  to  ten 
months. 

Group  C. — Thirty-four  did  not  return  for  examination  after  one 
treatment.  This  commonly  happens  because  the  patients  are  free  of  all 
symptoms  and  think  that  they  are  cured. 

Group  D. — Forty-four  had  signs  of  disease,  but  no  symptoms  for 
six  months  or  more ;  five  were  operated  upon  by  Dr.  Shaw  and  two  by 
other  surgeons. 

This  gives  a  total  of  102  cases  accounted  for.  The  remaining  forty- 
eight  cases  were  benefited  imperfectly  or  for  less  periods  than  six  months 
or  not  at  all.  Nearly  half  the  cases  reported  well  at  the  end  of  the  year 
in  my  Annual  Keports  recurred  subsequently. 

I  want  to  bring  home  the  fact  that  all  these  cases  before  radium 
treatment  were  regarded  as  hopeless  and  inoperable.  I  think  we  may 
safely  assume  that  Groups  A  and  B  became  operable ;  that,  say,  10  per- 
cent,  of  Group  D  became  so  also ;  and  we  know  that  seven  were  actually 
operated  upon,  making  up  a  total  of  twenty-eight  or  nearly  20  per 
cent. 

To  look  at  the  matter  from  another  point  of  view.  For  the  last 
two-and-a-half  years  with  improved  radium  methods  I  have  been  able 
to  report  20  per  cent,  of  cases  as  being  well  at  the  end  of  the  year. 
These  had  nearly  all  clearly  become  operable  in  the  hands  of  an  ex- 
perienced surgeon  and  if  for  any  special  reason  a  few  were  not,  the 
number  would  be  more  than  made  up  by  the  improved  cases  in  which 
the  growth  had  sufficiently  receded  for  operation  to  be  performed.  I 
think  that  Dr.  Shaw  has  made  this  clear  in  his  section.  In  fact,  when 
I  analyse  my  figures  again  in  two  years'  time  I  am  sure  that  I  shall  find 
that  20  per  cent,  is  much  too  low.      ' 

Thus  it  would  seem  that  20  per  cent,  of  inoperable  cases  of  carcinoma 
of  the  cervix  of  the  uterus  come  within  the  range  of  surgery  after 
radium  treatment. 

DISCUSSION. 

Mr.  COMYNS  BERKELEY.  :  For  many  years  now  1  have  been  using  radium 
for  inoperable  carcinoma  of  the  cervix.  I  use  250  nig.  of  radium  bromide,  the 
quantity    being    contained    in    five    separate  tubes.       I   insert   the   radium    in 
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different   parts  of  the  growth  by  means  of  a  trocar  and  leave  it  in  for  eight 
hours.    As  the  result  of  my  experience  I  am  disappointed  as  to  any  lasting  im- 
provement.    The  haemorrhage  and  discharge  are  relieved  and  in  many  cases  the 
pain.     The  treatment  destroys  the  growth  projecting  into  the  vagina,  and  in 
some  cases  the  cervix  disappeared  leaving  only  a  small  mass  of  hard  tissue  at 
the  roof  of  the  vagina.     In  all  the  cases,  however,  that  I  have  traced,  except 
one,  the  patient  eventually  died  of  the  disease,  which  spread  internally.      The 
exception  was  a  case  in  which  I  had  to  abandon  the  radical  operation,  after 
opening  the  abdomen,  because  the  growth  was  too  extensive  to  remove.     I 
treated  this  patient  afterwards  on  two  occasions  with  radium.    Two  years  later 
she  returned  to  hospital  with  an  incisional  hernia,  and  as  there  was  no  evidence 
of  growth  on  bimanual  examination  T  operated  upon  the  patient  for  the  hernia. 
When  the  abdomen  was  opened  no  trace  of  the  growth  could  be  found.     The 
body  of  the  uterus  appeared  normal,  there  was  no  fixation  and  no  evidence  of 
extension.     The  hernia  was  operated  upon,  but  nothing  further  was  done,  and 
after  the  patient  left  the  hospital  she  could  not  again  be  traced.     I  would  point 
out  how  difficult  it  is,  in  London  at  any  rate,  to  trace  hospital  patients.     In 
collecting  statistics  I  have  tried  many  ways  to  find  where  the  patient  was  living. 
After  my  letters  were  returned  with  the  notice  that  the  patient  had  left  no 
address,  I  have  written  to  the  police,  local  house  agents,  postal  authorities,  and 
the  present    tenant    of    the    house    formerly    occupied    by    the    patient,   but 
in    many    cases    I    have    not    been  successful  in  tracing  the  patient.     With 
regard  to  the  use  of  radium,  so  as  to  make  inoperable  cases  operable,  I  have 
had  some  experience,  but  I  found  that  the  difficulties  of  the  operation  were  far 
greater    than    those   of    a  radical   hysterectomy   for    advanced   disease.     The 
carcinomatous  tissue  seemed  to  be  replaced  by  a  hard  cartilaginous  substance,  and 
in  some  cases  it  was  almost  impossible  to  get  the  ureters  free.    I  have  had  no 
experience  of  cure  in  this  class  of  case,  the  patients  dying  of  a  recurrence.     I 
think  it  should  be  remembered  that  experience  shows  that  if  the  radical  opera- 
tion can  be  done,  apart  from  cure,  the  average  extension  of  life,  is,  as  I  have 
shown,  about  three  years.  And  therefore,  the  fact  that  Dr.  Shaw  and  Dr.  Burro  w> 
have  reported  that  their  cases  were  living  one,  two  and  nearly  throe  years  after 
an  operation  following  the  treatment  by  radium,  does  not  carry  us  much  farther, 
except  that  these  cases  were  inoperable  before  the  radium  was  used.     It  would 
be  interesting  to  hear,  later,  what   proportion  of  these  cases  has  passed  the 
three  years'  limit.     With  regard  to  the  insertion  of  radium  after  the  radical 
operation  I  have  not  had  any  experience.      1  always  hesitated  to  do  this 
of  the  serious  results  I  have  heard  of  when  this  procedure  was  followed. 
insert  tubes  of  radium  into  the  space  between  the  rectum  and  bladder  seems 
to  invite  the  complication  of  very  serious  recto-vaginal  fistulas,  and  as  a  fact  such 
have  occurred.     If  the  tubes  were  inserted  at   the   sides  ol  the  uterus  away 
from    the   rectum   and    bladder,   does    Dr.    Burrows    think    there   would    be 
any    danger    to    the   great    vessels    and    ureters'.'       My    experience    both  of 
carcinoma   of  the   cervix  and  of  treatment  by  radium  is  that  the  effeo 
radium  does  not  extend  far  enough.      I  have  considered  the  feasibility  in  t 
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cases  of  opening  the  abdomen  and  inserting  additional  tubes  in  the  uterus  and 
broad  ligaments,  leaving  them  there  for  eight  hours  and  then  reopening  the 
abdomen  and  removing  them.  If  this  could  be  done  without  any  great  risk  to 
the  patient  some  lasting  good  might  result,  as  many  observers  are  satisfied 
that  the  vaginal  growth  can  be  made  to  disappear.  Perhaps  by  this  method, 
that  part  of  the  growth  which  extends  beyond  the  action  of  the  radium  when 
inserted  into  the  vaginal  cervix  might  also  be  destroyed.  The  subject  is  a 
most  important  one,  and  I  am  sure  that  the  members  of  the  Section  are  much 
indebted  to  Drs.  Shaw  and  Burrows  for  reporting  such  an  interesting  series 
of  cases,  and  I  hope  at  some  future   date  they  will    make  a   further  report. 

Dr.  DliUMMOND  EOBINSON :  In  1915  I  saw  a  lady,  aged  54,  who  had 
suffered  from  more  or  less  continuous  vaginal  haemorrhage  for  about  a  year. 
There  was  carcinoma  of  the  cervix — demonstrated  by  microscopic  examination 
of  a  portion  of  the  cervix.  Operation  was  refused.  A  year  later  the  vaginal 
walls  were  invaded  and  the  bases  of  the  broad  ligaments  were  indurated.  The 
patient  was  treated  on  several  occasions  at  the  Radium  Institute.  To-day  no 
trace  of  the  carcinoma  can  be  found,  the  cervix  and  upper  part  of  the  vagina 
being  occupied  by  dense  non-friable  tissue.  This  patient  first  presented 
symptoms  of  the  disease  six  years  ago. 

Dr.  Amand  Eouth  :  I  have  seen  symptomatic  cures  follow  treatment  by 
radium,  and  consider  that  team  work  by  the  gynaecologist  and  the  radiologist 
as  shown  in  these  cases  is  a  hopeful  sign,  for  it  is  a  step  towards  the  time 
when  uterine  cancer  and  fibromyomata  may  be  prevented  or  cured  apart  from 
radical  operations. 

Dr.  R.  A.  GIBBONS  :  Although  I  have  not  had  much  personal  experience  of 
this  treatment  of  carcinoma  of  the  cervix,  it  may  be  of  interest  to  the  authors 
of  the  papers  to  know  that  when  the  late  Dr.  Pozzi,  the  eminent  gynaecologist 
in  Paris,  was  over  here  just  before  the  war,  he  discussed  this  treatment  by 
radium  with  me.  Dr.  Pozzi  said  that  he  had  been  working  on  the  subject 
for  some  considerable  time,  and  that  he  had  operated  on  many  cases  which 
before  the  application  of  radium  had  been  deemed  to  be  inoperable.  I  gathered 
that  he  was  collecting  these  cases  with  a  view  to  publishing  them,  in  order  to 
show  that  there  was  a  distinct  advantage  in  treatment  by  radium.  He  also 
stated,  in  the  same  way  as  Mr.  Corny ns  Berkeley  has  done,  that  he  had 
considerable  difficulty  in  following  up  the  subsequent  histories  of  the 
patients.  I  mention  this  to  show  that  work  has  been  done  on  this  subject 
ilt  hough  up  to  the  present,  as  far  as  I  know,  comparatively  little  has  been 
published.     In  my  own  limited  experience  this  treatment  has  not  saved  life. 

Mr.  GlLLlATT  :  When  assisting  Mr.  Corny  ns  Berkeley  I  have  met  with 
the  extreme  hardness  of  the  tissues  described  by  Dr.  Shaw.  I  feel  that 
the  length  of  time  which  elapses  between  the  application  of  radium  and 
the  radical  operation  may  have  some  bearing  on  the  degree  of  hardness  of 
the  tissues.      In   the  cases   I   have  seen  the  interval  was  about  fourteen  days, 
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and  I  feel  that  the  radical  operation  may  be  easier  in  so  far  as  this 
induration  is  concerned  if  the  interval  is  longer,  say  six  weeks  to  two 
months.  I  consider  this  is  a  point  on  which  further  experience  is  necessary 
before  any  definite  opinion  can  be  expressed. 

Dr.  Hedley  :  I  have  operated  upon  two  cases  of  carcinoma  of  the  cervix 
which  before  radium  treatment  I  considered  to  be  quite  inoperable.  In  both 
the  growth  on  the  vaginal  walls  had  disappeared  and  the  cervix  on  vaginal 
examination  seemed  to  be  normal,  but  the  growth  higher  and  deeper  in  the 
cervix  was  still  recognizable  after  removal  of  the  uterus.  The  scarring 
produced  by  the  radium  seemed  to  increase  the  difficulties  of  the  operations- 
For  the  last  seven  years  I  have  been  in  the  habit  of  leaving  a  tube  of  radium 
above  the  cut  end  of  the  vagina  after  removing  the  uterus  in  ordinary 
operable  cases.  The  effect  of  radium  when  brought  into  direct  contact 
with  a  carcinoma  of  the  cervix  is  so  striking  in  some  cases  that  I  felt  in 
this  way  it  might  be  possible  to  destroy  any  cancer  cells  left  behind  in  the  cut 
cellular  tissue.  The  results  of  this  method  of  treatment  seem  to  be  promising. 
I  tie  a  100  mg.  tube  of  radium  sulphate  or  bromide,  surrounded  by  a  2  mm. 
filter,  into  one  end  of  a  piece  of  rubber  drainage  tube  about  6  in.  long.  Aftti 
doing  the  hysterectomy  I  push  the  empty  end  of  the  rubber  tube  down  the 
vagina  and  have  it  drawn  down  from  below  until  the  radium  lies  just  above  the 
cut  vagina.  I  then  close  the  pelvic  peritoneum  over  it.  The  radium  is  removed 
after  twenty-four  hours  by  pulling  the  lower  end  of  the  tubing.  Only  in  two 
cases  have  I  been  suspicious  of  radium  doing  any  harm.  In  one  case  I  put  100  mg. 
into  the  vagina  on  five  occasions  after  the  first  application  during  the  operation. 
This  patient  developed  small  recto-vaginal  and  vesico-vaginal  fistula  after  the 
last  treatment  two  years  after  the  hysterectomy.  In  the  other  case  the  left 
ureter  gave  way  three  weeks  after  operation,  but  I  think  it  possible  this  was 
the  result  of  kinking,  although  the  patient  had  no  symptoms  suggesting  this 
until  the  urine  began  to  escape. 

Dr.  Williamson  :  My  experience  in  the  use  of  radium  in  carcinoma  of  the 
cervix  has  been  very  similar  to  that  of  Mr.  Comyns  Berkeley.     In  many  cases 
I  have  seen  the  vaginal  growth  shrink  and  disappear,  the  hemorrhage  and 
discharge  cease,  the  pain  is  lessened  or  entirely  lost   and   the  general  condition 
improved.      Life   has   been   prolonged  and   from   being  an   almost    intolerable 
burden  has  become  again  desirable.      If  this  were  all  that  radium  could  do  it 
would  merit  our  careful  study,  but  nearly  all  who  have  spoken  to-night  have 
recorded  apparent  cures.     I  can  add  two  to  the  number.     The  first .  a  cast 
columnar- celled   carcinoma  of  the   body,   in    which    all    traces   of   the   growth 
have  disappeared  and  the  patient  is  in  good   health  seven  years  after  the 
application  of  the  radium  ;  the  second,  a  case  of  recurrence  of  the  growth  after 
Wertheim's  operation   for  carcinoma  of  the  cervix  ;   this  patient  remains 
from  symptoms  or  physical  signs  o\:  growth  five  years  after  the  last  applioat 
Both   these  patients  were  treated   by   the  equivalent    oi    -10  mg.    of  radium 
bromide  for  periods  of  twenty-four  hours;  the  applications  were  re] 
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the  end  of  a  month  and  then  at  increased  intervals.  In  a  series  of  cases 
treated  these  are  the  only  two  patients,  as  far  as  I  am  aware,  who  lived 
for  more  than  three  years.  The  usual  course  of  events,  as  I  have  seen  it, 
is  the  sudden  recrudescence  of  growth  widely  distributed  in  the  pelvis  after 
a  period  of  apparent  quiescence.  I  have  attempted  operations  after  treatment 
by  radium  in  five  cases.  In  two  I  abandoned  the  procedure  on  account  of  the 
density  and  fixation  of  the  tissues  around  the  ureters  ;  one  patient  died  forty- 
eight  hours  after  the  operation,  and  two  are  still  alive  and  apparently  in  good 
health  eighteen  months  and  six  months  respectively  from  the  date  of  the 
operation.  I  have  on  several  occasions  introduced  radium  through  the  vagina 
into  the  pelvis  twenty-four  hours  after  "Wertheim's  hysterectomy;  one  of  these 
patients  developed  a  vesical  fistula,  which  I  have  not  been  able  to  close.  I 
have  not  seen  harm  result  in  any  other  case.  From  what  I  have  seen  in  my 
own  cases,  and  from  what  I  have  read  and  heard  of  the  experiences  of  other 
gynaecologists,  I  believe  that  radio-active  substances  will  eventually  replace 
the  knife  in  the  treatment  of  carcinoma  of  the  uterus.  At  present  the  science 
of  radio-therapy  is  in  its  infancy,  and  much  has  yet  to  be  learnt  both  with 
regard  to  dosage  and  to  methods  of  application.  The  effects  of  sublethal  doses 
require  further  investigation.  It  has  been  shown  in  mice  that  cancer-cells 
which  have  been  subject  to  radiation  of  sufficient  intensity  to  cause  loss  of 
reproductive  function,  and  to  produce  certain  changes  in  the  nuclei  but  not  to 
kill  the  cell,  have  the  power  of  conferring  immunity  against  the  same  strain  of 
tumour  (Morson).  These  experiments  suggest  that  possibly  we  are  wrong  in 
using  large  doses,  and  that  smaller  doses  applied  in  several  parts  of  the  growth 
may  be  more  effectual  in  bringing  about  a  permanent  cure.  The  vast  importance 
of  the  subject  calls  for  a  collective  investigation  in  which  the  surgeon,  the 
radiologist,  the  physicist  and  the  cytologist  must  combine.  At  present  indi- 
vidual investigators  are  working  empirically  with  no  established  units  of  dosage 
and  employing  a  nomenclature  which  is  confusing  and  often  misleading  :  it  is 
time  these  things  were  corrected. 

The  PRESIDENT  :  Dr.  Burrows  mentioned  the  possibility  of  doing  harm  by 
applying  radium.  I  have  seen  two  cases,  one  of  advanced  inoperable  cancer 
of  the  uterus  and  one  of  recurrent  cancer  after  excision  of  the  rectum,  in  which 
treatment  by  radium  was  not  only  useless  but  it  appeared  to  make  the  growth 
extend  with  greatly  increased  activity.  It  would  be  instructive  if  Dr.  Burrows 
could  throw  light  upon  the  kind  of  case  in  which  this  is  likely  to  happen. 
In  the  first  of  the  cases  I  have  mentioned  the  patient  was  under  30  years  of 
age,  and  in  the  second  she  was  under  40,  and  this  comparative  youth  may  have 
influenced  the  results.  These  experiences  made  me  rather  avoid  the  method, 
but  recently  I  have  had  a  much  more  satisfactory  case.  It  is  almost  a  repetition 
of  one  mentioned  by  Dr.  Williamson.  In  1912  Wertheim's  hysterectomy  was 
performed  for  an  early  carcinoma  of  the  cervix,  and  in  1915  the  patient  returned 
with  a  small  recurrence  at  tin;  top  of  the  vagina,  which  was  verified  as  a 
Bquamous-oelled  carcinoma  by  excision  of  a  piece  and  by  microscopic  examina- 
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tion.  This  was  treated,  in  association  with  Dr.  Finzi,  by  an  application  of 
150  mg.  of  radium  bromide  in  two  2-mm.  tubes  of  platinum  for  twenty-four 
hours,  followed  by  several  smaller  doses  of  shorter  duration  at  extending 
intervals.  There  appears  to  be  a  complete  cure.  About  two  years  ago  the 
vagina  was  to  a  great  extent  obliterated,  but  there  was  no  hardness  nor  other 
sign  of  cancer.  The  lady  is  at  present  in  France,  but  I  had  a  letter  from  her 
yesterday  saying  that  so  far  as  symptoms  go  she  is  quite  well. 

Dr.  W.  Fletcher  Shaw  (in  reply)  :  I  thank  the  members  for  the  interest 
they  have  shown  in  the  paper  by  so  many  taking  part  in  the  discussion.  This 
interest  indicates  dissatisfaction  with  the  present  position  of  our  treatment  of 
carcinoma  of  the  cervix,  but  it  also  shows  that  advance  has  been  made,  and 
all  are  stimulated  to  improve  the  position  still  further.  When  I  was  a 
resident  in  St.  Mary's  the  only  operative  treatment  performed  for  the  early 
cases  was  vaginal  hysterectomy,  which  was  proved  to  be  worse  than  useless. 
Later  came  the  general  adoption  of  Wertheim's  operation,  then  radium,  and 
now  I  and  Dr.  Burrows  advocate  the  combination  of  these  two  methods. 
One  point  raised  in  the  discussion  is  the  time  which  should  elapse  between  the 
application  of  radium  and  the  Wertheim  operation.  In  the  advanced  cases, 
reported  this  evening  it  was  necessary  to  wait  two  months  to  allow  of  con- 
traction of  the  growth  by  the  action  of  the  radium,  as  it  was  impossible  to 
remove  the  growth  when  first  seen  ;  but  in  earlier  cases,  which  in  future  I  intend 
to  have  treated  by  radium  previous  to  the  performance  of  Wertheim's  operation, 
I  intend  to  attempt  the  operation  the  day  after  the  radium  has  been  applied, 
and  so  to  avoid  the  sclerosing  action  of  the  radium  on  the  tissues  outside  the 
growth.  This  method  was  adopted  in  one  case  by  Dr.  Donald  with  happy 
results.  I  think  this  method  preferable  to  administering  the  radium  after  the 
operation,  as  there  should  not  be  the  same  liability  to  sloughing  of  the  tissues. 
Mr.  Comyns  Berkeley  stated  that  the  duration  of  life  after  a  Wertheim's 
operation  is  about  three  years  :  this  is  probably  correct,  hut  during  a  large 
portion  of  this  time  the  patient  is  suffering  from  the  effects  of  the  recurrent 
growth.  In  my  own  experience,  when  recurrence  has  occurred,  there  is  usually 
some  sign  of  it  before  the  end  of  the  first  year,  the  patient  ceases  to  improve 
in  health,  and  then  gradually  falls  back  until  definite  symptoms  of  recurrence 
can  be  observed.  In  the  cases  reported  in  this  paper  four  of  the  patients  air 
well  over  the  first  year,  one  three  years  and  two  months,  and  all  are  patting  on 
weight,  have  regained  their  strength,  have  a  good  colour,  and  are  Feeling  very 
well,  quite  different  to  the  type  of  case  which  drags  out  an  existence  witli 
recurrence  until  the  third  year.  The  method  of  applying  the  radium  and  the 
method  of  application  I  do  not  pretend  to  know  anything  about,  and  leave  this 
entirely  to  Dr.  Burrows.  It  radium  is  to  be  the  benefit  1  hope  it  ultimately 
will  prove  to  be,  it  is  necessary  to  experiment  with  various  doses  and  m<  :  nods 
of  application,  and  this  is  such  a  big  subject  that  1  consider  it  should  he 
left  in  the  hands  of  an  expert  who  gives  his  whole  mind  to  I     9  80 

Dr.  BUEEOWS  (in  reply):   It    is  difficult   to  comment   advantageously 
the  considerable  Dumber  of  cases  that  have  been  quoted  durii  -on, 
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and  the  varying  opinions  that  have  been  expressed  as  to  the  value  of  radium 
treatment,  for  the  reason  that  there  appears  to  be  no  uniformity  of  method  in 
the  treatment  of  the  cases  quoted.  The  quantities  vary,  the  screens  vary,  and 
their  nature  and  thickness  is  often  vaguely  described.  The  time  and  frequency  of 
application  are  quite  different  from  one  another,  and  confusion  arises  from  the  use 
of  radium  bromide  as  the  standard  of  measurement.  I  do  not  think  that  any 
uniformity  of  results  can  be  obtained  when  using  screens  of  three-tenths  of  a 
mm.  of  platinum,  if  the  equivalent  of  a  less  quantity  than  120  mg.  of  radium 
element  is  used  to  treat  each  case.  Moreover,  I  am  certain  that  the  quantity 
should  be  divided  among  five  or  more  tubes  buried  in  and  round  the  cervix 
of  the  uterus.  Dr.  Drummond  Robinson  raises  the  question  as  to  whether 
radium  treatment  should  be  entirely  in  the  hands  of  experts  or  if  it  should 
be  applied  by  the  general  gynaecologist  or  others.  It  is  difficult  for  an  expert 
to  say  that  he  is  essential,  but  I  do  think  that  some  special  knowledge  of  radium, 
its  physics  and  action,  leads  to  more  scientific  methods  of  application,  and,  as  a 
rule,  more  reasonable  grounds  are  found  for  varying  and  changing  the  method 
of  treatment.  In  any  case  I  think  he  helps  on  the  general  progress  of  the 
subject.  I  should  here  like  to  point  out  that  we  have  been  mostly  talking  of  the 
treatment  of  carcinoma  of  the  cervix  of  the  uterus  by  heavily  screened  tubes. 
The  new  method  of  burying  unscreened  emanation  tubes  into  the  cervix,  devised 
by  Dr.  Viol  of  New  York,  is  a  treatment  whicli  has  great  promise.  Reverting 
to  the  subject  of  the  standard  of  measurement  for  radium,  I  think  it  would 
be  much  better  if  the  old  commercial  standard  of  hydrated  radium  bromide 
were  dropped,  and  the  more  scientific  method  of  estimating  strength  in  terms 
of  radium  element  were  adopted,  as  is  general  in  the  United  States  of  America. 
In  addition  there  is  the  advantage  that  when  radium  emanation  is  used,  the 
unit  is  the  curie  from  millicurie,  and  the  unit  of  radium  emanation  corresponds 
to  measurements  in  terms  of  radium  element. 

With  reference  to  the  more  immediate  subject  of  this  discussion — viz., 
operation  after  radium  treatment — it  is  obvious  that  there  are  considerable 
difficulties  in  performing  hysterectomy  a  considerable  time  after  an  application. 
I  certainly  think  that  the  question  of  operating  immediately  after  an  applica- 
tion should  be  seriously  considered.  The  action  of  the  radium  on  the  tissues 
left  would  not  be  interfered  with.  The  operation  would  be  much  more  easily 
performed,  but  the  possibility  of  sloughing  following  the  treatment  would  have 
to  be  taken  into  consideration,  and  only  further  experience  can  let  us  know 
if  there  is  a  real  danger  of  it  occurring.  Prophy lactic  treatment  following 
an  ordinary  hysterectomy  for  carcinoma  of  the  cervix  of  the  uterus  has  been 
successfully  employed,  and  1  think  should  be  investigated  as  likely  to  lead  t<> 
profitable  results. 

With  regard  to  the  effects  on  the  malignant  tumours  produced  by  radium, 
there  is  no  doubt  that  local  sloughing  may  occur  round  the  inserted  tube,  hut 
in  carcinoma  of  the  cervix  this  is  never  a  matter  of  much  importance,  and  I 
have  never  found  it  necessary  to  cover  my  tubes  with  rubber  or  any  substance 
to  cut  off  the  secondary  radiation  if  they  are  buried.     There  is  more  likelihood 
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of  well-marked  sloughing  occurring  round  a  single  large  tube  than  there  is  round 
a  number  of  smaller,  separate  tubes  when  they  are  inserted  into  a  tumour. 
The  radius  of  the  therapeutic  action  of  radium  in  the  tubes  used  in  the  treat- 
ment of  carcinoma  of  the  cervix  of  the  uterus  is  1  cm.  to  2  cm.,  varying  some- 
what with  the  strength  of  the  tubes.  In  this  respect  the  use  of  multiple  tubes 
is  of  great  advantage  in  extending  the  area  of  action  of  the  radium  and  at  the 
same  time  diminishing  local  necrosis. 

In  treating  a  large  number  of  cases  of  carcinoma  of  the  cervix  it  is  found 
there  is  a  certain  proportion  in  which  it  is  better  not  to  apply  the  radium, 
owing  to  the  fact  that  no  benefit  is  likely  to  result  from  the  treatment  and 
in  some  cases  possible  harm.  Thus,  if  the  growth  is  extremely  large  and 
adherent  to  the  bone  of  the  pelvis,  an  ulcerated  cavity  may  be  the  only  result 
of  radium  treatment.  If  there  is  a  large  excavating,  thin-walled  ulcer,  as  a 
rule  radium  is  of  no  value.  Extensive  involvement  of  the  vagina  is  another 
contra-indication,  and  tumours  ulcerating  through  into  the  bladder,  ureter,  or 
rectum  should  be  avoided,  as  there  is  in  these  cases,  after  radium  treatment, 
always  some  loss  of  tissue,  which  in  such  situations  cannot  as  a  rule  be 
repaired.  The  work  that  has  been  done  on  the  irradiation  in  tumours  in 
mice  and  rats  has  been  very  suggestive  of  the  possibility  of  giving  a  dose  of 
radium  sufficient  not  to  destroy  the  tissues,  but  only  to  set  up  a  process  of 
automatic  repair  and  regeneration.  Although  this  method  is  one  of  scientific 
promise,  so  far  as  I  know  at  present  nobody  has  been  able  to  devise  a  method 
by  which  it  can  be  satisfactorily  applied  to  human  beings. 

Lastly,  I  should  like  to  draw  attention  to  the  fact  that  results  from  the 
treatment  of  inoperable  carcinoma  of  the  cervix  by  radium  are  almost  always 
compared  with  those  obtained  from  operative  treatment  of  early  carcinoma  of 
the  cervix,  and  although  radium  does  not  come  out  badly  from  the  test,  it  is 
obviously  a  very  stringent  and,  I  think  I  might  say,  unfair  comparison.  What 
really  is  the  fact  is  that  in  treating  these  hopeless  inoperable  cases  either  1>\ 
radium  alone  or  by  radium  followed  by  operation,  every  single  case  cured  is  a 
great  step  forward,  as  no  other  treatment  has  so  far  been  able  to  do  so  much. 
There  is  nothing  to  compare  it  with  but  previous  utter  failure,  and  the  results 
from  radium  treatment  are  such  that  in  the  futuie  it  is  possible  thai 
may  become  the  sole  treatment  for  carcinoma  ol   the  cervix  ot   the  uterus. 


Case  of    Spontaneous   Rupture   of    the   Uterus  following   an 
Administration  of   Pituitary  Extract. 

By  Aleck  W.  Bourne,  F.R.C.S. 

The  patient  was  a  L2-para  who  began  labour  at  I  a. m  on  >l  . 
The  last  child  was  born  two  years  ago.  The  pelvic  measurements 
normal,   and   previous   labours   had  gives  rise  to  no  difficulty.     1 
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were  sluggish  during  the  day,  and  in  the  afternoon  a  sedative  was  given 
on  account  of  primary  inertia.  By  9  p.m.  the  os  had  become  fully 
dilated,  and  the  head  was  bulging  the  perinaeum,  but  as  pains  seemed 
ineffectual,  a  \  c.c.  of  pituitary  extract  was  given  hypodermically.  Very 
little  change  occurred  for  an  hour,  and  no  progress  was  made,  when  at 
10  p.m.  the  pains  suddenly  became  extremely  violent,  being  described 
as  almost  tetanic.  The  patient  was  not  crying  out,  and  the  head  was  in 
the  act  of  being  born  when  she  suddenly  gave  a  sharp  cry  and  collapsed. 
The  head  receded,  pains  ceased,  and  the  pulse  was  not  perceptible. 

I  saw  her  on  admission  to  St.  Mary's  Hospital  at  11  p.m.  There 
was  profound  shock,  no  pulse  at  the  wrist,  and  very  slight  haemorrhage 
from  the  vagina.  The  abdomen  was  soft,  rendering  the  palpation  of 
the  foetal  parts  very  easy,  and  fluid  dullness  rose  high  in  the  flanks. 
As  the  patient  was  too  deeply  shocked  to  be  operated  upon  immediately 
she  was  given  an  intravenous  injection  of  gum,^  gr.  of  morphia  and  other 
restorative  measures.  The  pulse  under  this  treatment  soon  returned  to 
the  wrist,  and,  with  considerable  general  improvement,  the  head  was 
removed  by  perforation  and  cutting  through  the  neck.  It  was  found  to 
be  impossible  to  extract  the  whole  child  by  a  preliminary  gentle  traction. 
The  head  was  in  the  persistent  posterior  position,  but  small,  and  came 
away  with  ease.  The  simple  manipulation  of  delivering  the  head, 
however,  caused  a  further  sudden  collapse  with  loss  of  pulse  and  colour. 
One  and  a  half  pints  of  the  husband's  blood,  which  had  proved  suitable, 
was  injected  by  Mr.  Bryan,  but  the  patient  did  not  rally,  and  died 
at  1  a.m. 

The  post  mortem  showed  the  child's  trunk  and  placenta  free  in  the 
abdomen,  with  the  uterus  retracted  behind  it,  and  a  large  quantity  of 
free  blood.  There  was  a  tear  of  7  in.  in  the  peritoneum  of  the  anterior 
leaflet  of  the  broad  ligament,  opening  up  the  utero-vesical  pouch 
anteriorly.  The  rent  in  the  uterine  wall  was  5  in.  long,  beginning  at 
the  left  lateral  wall  of  the  lower  segment,  and  extending  downwards 
and  inwards  to  involve  the  cervix.  The  bladder  was  uninjured.  The 
lower  segment  was  extremely  thin.  Sections  at  the  site  of  the  lesion 
showed  an  extreme  degree  of  fibrosis,  with  very  few  muscle  fibres  to  be 
seen.  Also,  there  were  a  large  number  of  capillary  vessels,  with  some 
extravasated  blood.  Sections  stained  by  Sudan  III  showed  practically 
no  intracellular  nor  other  fat,  no  more  than  in  the  case  of  a  normal 
full  term  uterus  used  as  a  control. 

The  case  is  noteworthy  on  account  of  the  rupture  occurring  in  the 
absence  of  any  obstruction  whatever,  after  a  sluggish  and  short  labour, 
and  when  the  head  was  in  the  act  of  being  born. 
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DISCUSSION. 

Dr.  WILLIAMSON :  I  have  seen  a  case  of  spontaneous  rupture  of  the  uterus 
follow  the  use  of  1  c.c.  of  pituitary  extract.  The  patient  was  a  multipara  and 
the  extract  was  given  when  the  cervix  was  two-thirds  dilated:  after  it- 
administration  the  pains  were  violent  and  the  child  was  horn  rapidly. 
Two  hours  later  the  patient  suffered  severe  pain  over  the  left  iliac  fossa, 
she  became  breathless,  and  her  pulse  increased  in  rapidity.  Next  day  a 
swelling  wras  found  over  the  left  iliac  fossa  and  on  vaginal  examination  a  rent 
was  discovered  involving  the  cervix  and  lower  uterine  segment  on  the  left  side. 
The  swelling  was  evidently  a  haematoma  in  the  broad  ligament  due  to  rupture 
of  branches  of  the  uterine  artery.  I  have  seen  another  evil  effect  follow  the 
use  of  pituitary  extract ;  in  this  case  I  found  a  ring  of  firm  contraction  round  the 
neck  of  the  child  whilst  the  rest  of  the  uterus  above  and  below  the  ring  was  in  a 
state  of  relaxation.  Injections  of  morphia  and  atropine  failed  to  relax  the  ring 
and  the  child  died  before  it  could  be  extracted.  These  accidents  are  doubtless 
both  rare,  but  they  constitute  a  real  clanger  and  I  believe,  and  I  teach,  that 
with  the  possible  exception  of  cases  of  accidental  haemorrhage  pituitary  extract 
should  not  be  administered  until  after  the  birth  of  the  child. 

Dr.  Fletcher  Shaw  :  Mr.  Bourne  should  be  thanked  for  recording  this 
case.  A  large  number  of  cases  of  rupture  occur  through  the  administration  of 
pituitary  extract  and  I  think  these  should  be  recorded  as  a  warning.  Unfortu- 
nately pituitary  extract  is  very  largely  used  to  save  time,  but  I  teach  my  students 
that  it  must  never  be  given  until  after  the  termination  of  the  second  stage, 
except  for  accidental  haemorrhage.  I  have  seen  two  cases  of  rupture,  both  multi- 
gravidae,  who  had  no  trouble  with  their  previous  confinements.  In  both  these 
cases  pituitary  extract  was  given  before  the  cervix  was  dilated,  was  followed  by 
very  severe  pain  and  quick  expulsion  of  the  child  and  in  each  case  after  delivery 
there  was  found  to  be  a  large  tear  of  the  cervix  extending  into  the  broad  ligament 
and  in  one  case  through  the  peritoneum  :  this  case  terminated  fatally. 

Mr.  Bardlet  Holland  :  In  my  opinion  pituitary  extract  may  be  a  source 
of  great  danger  both  to   the   mother  and   to   the   foetus.     I  have  noticed  it- 
harmful  effects  in  three  different  classes  of  cases.     In  the  first  place  I  have  met 
a  case  of  rupture  of  the  uterus  in  which  the  accident  was  almost  certainly  due  to 
the  violent  action  of  pituitary  extract ;  as  the  clinical  history  of  this  ease  is  the 
same  as  all  those  related  by  the  preceding  speakers  I  will  not  recount  it.     1 1 
second  place  I   have  seen   the  dangerous  effects   produced   by   the   so-called 
sensitization  of  the  uterus  by  the  administration  of  pituitary  extract  preliminary 
to  the  induction  of  bougies.     In  two  casos  of  this  I  have  seen  tonic  cent 
the  uterus  :   in  one  the  uterus  was  ruptured  by  version   and   in   the  other  the 
uterus  gripped  the  foetus  so  firmly  that  delivery  of  a  dead  foetas  was  extremely 
difficult;  in  another,  tonic  contraction  of  the  uterus  was  impending,  bat  was 
not  given  time  to  develop.    Thirdly.  1  am  convinced  that  pituitary  extract  ifl  i 
responsible  for  the  death  of  foetuses;  I  have  performed  post-mortem  examina- 
JY — ok   4 
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tions  on  at  least  four  foetuses  with  tears  of  the  tentorium  cerebelli  and  cerebral 
hsemorrhage  consequent  on  a  precipitate  ending  of  the  second  stage  of  labour 
brought  about  by  the  violent  action  of  pituitary  extract.  Such  cases  as  I  have 
related  are  no  doubt  rare,  but  they  are  sufficiently  common  to  warrant  us,  as 
teachers  of  students  and  post-graduates,  in  urging  caution  in  the  use  of  so 
powerful  a  drug. 

Dr.  FORD  ANDERSON  :  Was  Bandl's  retraction  ring  present  in  this  case  ? 
Speaking  generally,  I  would  suggest  that  pituitary  extract,  if  used  at  all  before  the 
birth  of  the  child,  should  be  used  with  all  the  care  and  all  the  precautions 
which  hav.e  always  been  enjoined  when  ergot  of  rye  has  been  administered 
at  such  a  time. 

Mr.  BOURNE  (in  reply)  :  Many  cases  of  rupture  of  the  uterus  have  occurred 
when  pituitary  extract  has  been  administered  before  full  cervical  dilatation, 
but  the  present  case  is  almost  unique  from  the  fact  that  the  head  was  on  the 
perinaeum  when  the  accident  happened.  Further,  also,  I  think  that  the 
condition  of  extensive  fibrosis  of  the  lower  segment  was  an  important  pre- 
disposing factor. 


«A 
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Primary   Carcinoma  of  the  Fallopian   Tube  * 
By  J.  D.  Babris,  F.R.C.S. 

The  patient  was  a  married  woman,  aged  55,  who  was  admitted  to 
the  Eoyal  Waterloo  Hospital  on  May  13,  1920,  complaining  of  bleeding 
from  the  vagina.  She  had  been  pregnant  three  times,  and  had  had 
three  children,  the  last  thirty  years  ago.  The  menopause  occurred  at 
the  age  of  52i.  Since  then  she  had  been  in  her  usual  health  until 
November,  1919,  when  she  first  noticed  bleeding.  The  bleeding 
recurred  at  such  frequent  intervals  that  it  was  almost  continuous,  and 
she  began  to  lose  weight. 

On  examination  the  uterus  was  not  palpably  enlarged,  but  was 
displaced  forwards  and  to  the  left  by  a  cystic  swelling  which  almost 
filled  the  pelvic  cavity.  The  cervix  appeared  healthy.  Laparotomv 
was  performed  on  May  18,  1920.  The  right  Fallopian  tube  in 
the  recent  state  was  distended,  shiny,  smooth,  and  measured  10  in. 
in  length  and  12  in.  at  its  greatest  circumference.  It  was  kinked 
upon  itself  and  lay  mainly  above  and  behind  the  uterus;  the  abdo- 
minal ostium  was  closed.  The  uterus  was  not  enlarged ;  scattered 
over  its  anterior  surface  were  several  minute  firm  nodules.  Two  similar 
nodules  lay  immediately  below  the  insertion  of  the  left  tube  to 
uterus  and  another  nodule  at  the  fimbriated  end  of  the  left  tube.  The 
right  ovary  was  closely  attached  to  the  right  tube  and  was  about  twice 
the  average  size;  the  left  ovary  appeared  normal.  The  uterus  an 
appendages  were  taken  out  en  masse,  care  being  taken  that  the  dilated 
right  tube  was  not  ruptured,  as  it  was  recognized  that   the  case 

'  At  a  meeting  of  the  Section,  held  July  8,  1990. 
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malignant,  from  the  presence  of  the  nodules.  No  secondary  deposits 
were  visible  on  the  abdominal  peritoneum,  and  no  enlarged  glands  were 
palpated.  There  was  no  ascites.  On  laying  open  the  uterus  and  cervix 
no  evidence  of  malignant  disease  was  found.  The  right  tube  was 
then  opened  longitudinally.  The  wall  was  thin  and  translucent  with 
scattered  opaque  areas.  The  cavity  contained  a  large  quantity  of 
altered  blood-stained  fluid  and  numerous  masses  of  papillomatous 
growth  adherent  to  the  inner  wall.  The  right  ovary  when  laid  open 
showed  several  secondary  deposits  in  its  upper  part ;  the  lower  part 
contained  two  cysts  the  size  of  a  cherry. 

Microscopic  section  shows  the  growth  to  be  a  columnar-celled 
papillomatous  carcinoma.  The  cystic  portion  of  the  right  ovary 
showed  no  evidence  of  malignancy. 

I  thought  the  specimen  a  sufficiently  rare  and  beautiful  one  to  merit 
bringing  before  your  notice,  and  would  put  forward  the  following 
comments :  First,  that  the  classical  symptom  of  watery  discharge  was 
not  present ;  secondly,  that  the  tube  had  at  the  operation  the  appearance 
of  an  ordinary  large  hydrosalpinx ;  and,  thirdly,  that  the  case  shows 
the  advisability  of  hardening  specimens  intact  before  subjecting  them 
to  examination.  This  specimen  has  unfortunately  shrunk  considerably 
iu  the  processes  of  hardening  since  it  was  first  opened. 

Dr.  Herbert  Spencer  :  In  addition  to  the  four  cases  already  published, 
I  have  recently  met  with  a  fifth  case  of  primary  cancer  of  the  Fallopian  tube 
at  a  post-mortem  examination  of  a  patient  who  died  of  multiple  secondary 
growths  in  the  peritoneum.  It  is  a  pity  that  Mr.  Barris's  specimen  was  not 
hardened  before  opening  it.  It  seems  probable  that  the  carcinoma  developed 
from  a  papilloma  occurring  in  a  hydrosalpinx. 

Specimen    of   a    Fibroma   of   Ovary. 

Shown  by  Alfred  Eichardson. 

This  is  a  specimen  of  a  solid  pedunculated  tumour  arising  from  one 
pole  of  an  ovary.  It  was  removed  from  the  abdomen  of  a  young 
girl,  aged  16,  who  had  no  symptoms  beyond  a  few  dyspeptic  pains 
after  meals,  but  was  otherwise  perfectly,  in  fact  exceptionally,  well 
formed  and  healthy.  The  tumour  may  be  said  to  have  been  accidentally 
discovered  during  the  course  of  a  routine  abdominal  examination  for 
the  above  mentioned  dyspeptic  symptoms.  The  menstrual  history  was 
normal. 


Section  of  Obstetrics  and  Gynaecology  211 

Clinically  the  mass  was  hard,  nodular,  centrally  placed  and  rising 
out  of  the  pelvis  to  a  point  2*  in.  above  the  symphysis  in  the  mid  line° 
It  was  movable  from  side  to  side,  but  in  a  vertical  direction  movement 
was  not  noted.  On  vaginal  examination  under  an  anesthetic  it  was 
recognized  that  the  tumour  was  separate  from  the  uterus,  and  it 
was  therefore  labelled  ovarian  and  possibly  sarcomatous  in  nature. 

The  only  feature  of  note  about  the  operation  was  the  presence  of  a 
small  quantity  of  free  fluid  in  the  peritoneal  cavity.  Otherwise  beimr 
pedunculated  and  free  from  adhesions,  the  mass  was  very  easily  removed" 
On  examination  it  turned  out  to  be  a  roughly  ovoid  solid  growth  (5  in 
by  4  in.),  with  a  very  well-marked  warty  surface.  The  warty  processes 
were  coarse  and  in  parts  separated  by  fissures  of  1  in.  to  H  in  in 
depth,  though  over  the  greater  part  of  the  tube  they  were  sessile  in 
character.  Microscopically  the  tumour  was  a  "  fibrifying  fibroma  "  with 
a  certain  amount  of  myxomatous  degeneration. 

I   am   showing  the  tumour  not  so  much  on  account  of  its  being  a 
fibroma  of  the  ovary,  but  on  account  of  its  curiously  papillomatous  surface 
and  I  shall  be  very  interested  to  know  if  any  surgeon  present  can  give' 
details  from  his  experience  of  a  growth  of  similar  nature. 

I  am  much  indebted  to  Dr.  J.  S.  Fairbairn  for  permission  to  show 
the  specimen. 

(t     Dr.  Herbert  Spencer:  I  have   not   seen    such    an    extensive   mass   of 
fibrotic  warts  "  as  are  shown  in  this  specimen  of  fibroma.   Nor  have  I  observed 
an  ovarian  fibroma  from  such   a  young  patient.     In   one  case  I  saw,  twelve 
years  after  a  total  hysterectomy  for  myoma,  a  lobulated  tumour  as  large 
double  fist  develop  apparently  in  the  left  ovary  :  the  lobulations  were  larger 
and  smoother  than  in  the  specimen  shown  to-night,     It  was  adherent  to  the 
sigmoid  mesocolon,  but  was  easily  removed.    It  looked  on  section  like  a  fibroid 
but   microscopic  examination  showed  it  to  be  a  spindle-cell  sarcoma.      I  would 
suggest,  in  view  of  the  youth   of  the   patient,  that  sections  should  be  cut  in 
several  places  in  order  to  exclude  sarcoma.    The  sections  under  the  microscope 
certainly  appear  to  be  those  of  a  fibroma. 
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ADDEESS    BY    THE    PKESIDENT. 
Some    Points    concerning    Tumour    Growth. 

Many  diseases  are  caused  by  micro-organisms  and  there  can  be  no 
doubt  that  others  arise  in  the  same  way  although  the  life-history  of 
their  particular  germs  may  not  be  known.  Following  a  line  of  thought 
suggested  by  these  considerations  it  has  been  argued  that  the  discovery 
of  a  specific  organism  which  is  the  cause  of  cancer  must  be  only  a 
matter  of  time.     This  reasoning  assumes  much  that  is  not  obvious. 

In  diseases  of  parasitic  origin  no  symptoms  except  those  from 
pressure  and  exhaustion  are  caused  directly  by  the  parasite.  A  guinea- 
worm  may  be  felt  under  the  skin,  but  symptoms  do  not  develop  until 
an  inflammatory  pustule  forms.  A  hydatid  cyst  may  be  obvious  to 
sight  and  touch  without  attracting  attention  in  any  other  way.  A 
symptom  of  disease  caused  by  a  micro-organism  always  manifests 
itself  as  a  response  of  the  tissues  to  an  irritation  created  by  the  microbe 
or  as  an  effect  of  destruction  of  tissue.  In  scarlet  fever  the  cause  of 
the  disease  enters  the  body  of  its  victim  and  remains  there  from  one  to 
eight  days  before  the  fever  begins.  Then  an  inflammation  of  the  throat 
occurs  followed  by  congestion  of  the  skin.  So  in  diphtheria  there  is  an 
inflammation  of  the  throat  and  in  typhoid  fever  Pever's  patches  are 
affected.  Why  the  reaction  occurs  in  different  parts  of  the  body  is  not 
known.  It  seems  likely  that  in  diseases  which  have  an  incubation 
period  all  parts  are  exposed  to  irritation  although  only  some  react. 
Possibly  aerobic  conditions  influence  the  result.  The  nature  of  the 
irritant  also  has  its  effect,  for  a  scarlet-fever  throat  differs  from  a 
diphtheritic  throat.  But  just  as  a  guinea-worm  lives  under  the  skin 
and  a  hydatid  cyst  in  the  internal  organs,  so  various  microbes  may  find 
particular  localities  easy  of  access  or  favourable  for  the  development  of 
their  irritating  qualities.  The  tubercle  bacillus  frequently  affects  the 
lungs,  but  no  part  of  the  body  seems  exempt  from  its  evil  influence. 
Tubercles  are  collections  of  cells  brought  together  for  the  purpose 
of  destroying  and  removing  the  bacilli.  They  may  exist  without 
symptoms.  In  actinomycosis  a  swelling  forms  by  a  development  of 
actinomyces  and  of  cells  of  the  body  which  collect  in  response  to  the 
irritation  of  the  mycelium.  The  large  mass  of  inflamed  tissue  which 
sometimes  arises  in  the  pelvis  in  puerperal  cases  or  around  an  inflamed 
appendix  appears  to  be  a  response  to  a  mixed  infection. 
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An  inflammatory  development  of  cells  may  be  brought  about  withouf 
the  action  of  micro-organisms.  Sterile  turpentine  introduced  into  the 
tissues  causes  pus  formation.  The  capsule  around  a  hydatid  cyst  or 
around  a  piece  of  sterile  metal  is  caused  by  a  mechanical  irritation  and 
is  associated  with  a  development  of  cells  into  fibroid  tissue,  but  no 
micro-organisms  are  concerned  in  the  process  and  Lister  taught  that 
some  degree  of  inflammation  and  development  of  cells  is  essential  to  all 
healing  of  wounds.  In  tetanus  evidence  of  inflammation  is  wanting, 
but  it  is  obvious  that  selected  cells  of  the  nervous  system  are  irritated 
by  a  poison  just  as  when  an  overdose  of  strychnia  is  taken. 

Thus,  when  a  swelling  is  caused  by  the  action  of  parasitic  micro- 
organisms, it  is  of  inflammatory  origin  and  associated  with  an  excessive 
growth  of  cells  which  are  derived  from  the  normal  cells  of  the  body. 

There  are  several  possible  causes  of  an  excessive  development  of 
cells.  In  the  lowest  forms  of  animal  life  reproduction  is  by  fission  and 
by  gemmation.  In  the  higher  types,  it  is  effected  by  the  union  of  a 
germ  cell  with  a  sperm  cell.     In  a  few  cases  it  is  by  parthenogenesis. 

There  are  no  other  known  methods  of  reproduction,  but  the  bodies 
of  all  the  higher  animals  are  formed,  at  first,  in  miniature.  Then  they 
grow.  Every  muscle  is  complete  at  an  early  stage  of  intra-uterine  life, 
and  its  enlargement  must  be  by  a  multiplication  or  creation  of  muscle 
cells.  So  the  uterus  is  developed  ;  it  increases  to  its  full  size  at  puberty 
and  if  conception  takes  place  its  enlargement  is  proportional  to  that  of 
the  foetus.  Again  an  obvious  increase  of  adipose  tissue  is  common  and 
sometimes  excessive  after  middle  life.  Emaciation  may  also  take  place 
and  the  uterus  diminishes  in  size  after  delivery  and  after  the  menopause. 

These  things  happen  and  multiplication  of  living  cells  of  any  kind 
is  therefore  easily  understood.  How  it  is  controlled  so  that  the  various 
parts  retain  their  shape,  and  how  growth  is  normally  arrested  at  the 
proper  times,  are  questions  almost  as  obscure  as  the  origin  of  life.  AYe 
do  know  that  a  good  supply  of  nourishment,  as  opposed  to  starvation. 
is  important  and  that  a  proper  supply  of  internal  secretions  influei 
the  rate  of  growth,  the  size  attained,  and  the  physiological  eliicienc 
various  structures. 

When  an  excessive  formation  of  white  cells  takes  place  as  a  conse- 
quence of  irritation  of  tissue  the  explanation  cannot  be  found   in  any 
sexual  activity.     The  increased  growth  seems  elosel; 
duction  by  fission,  but   its  object  is  not   reproduction.     The  excess 
development  depends  upon  an  inherent   power  of  the  cells  of  the  i 
to  multiply  for  its  growth  and  nourishment,  ami  for  the  protection  and 
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healing  of  injured  parts.  This  protective  and  reparative  power  is  a 
normal  attribute  of  inflammatory  cell  growth.  It  comes  into  action 
when  the  umbilical  cord  separates,  and  it  is  necessary  for  the  healing 
of  wounds  which  are  unavoidable  accompaniments  of  animal  life. 

Manv  believe  that  cancer  is  caused  by  a  specific  micro-organism,  but 
there  is  no  rational  basis  for  the  reasoning  that  because  an  irritation  of 
tissue  by  parasites  often  leads  to  an  inflammatory  excessive  growth  of 
white  cells  therefore  the  development  of  a  neoplasm  must  be  caused  by 
parasitic  microbes.     The  things  compared  are  essentially  different. 

Like  inflammatory  cells,  the  cells  of  a  cancer,  of  a  sarcoma,  and  of 
every  innocent  new  growth  are  developed  from  normal  cells  of  the 
body.  Cancers  and  adenomata  arise  from  epithelium,  and  they  differ 
from  each  other  in  the  fact  that  cancer  cells  penetrate  the  surface  from 
which  they  grow,  passing  into  the  tissues,  and  through  the  lymphatics 
to  neighbouring  glands  and  to  distant  parts.  They  retain  the  power  to 
increase  and  multiply  and  form  tumours  wherever  they  are.  On  the 
other  hand  an  adenoma  is  an  encapsuled  growth  without  any  power  to 
pass  into  the  tissues  or  to  invade  distant  parts.  It  is  harmful  only  by 
causing  pressure  and  by  appropriating  the  nourishment  intended  for  the 
normal  body.  A  sarcoma  and  a  fibroma  do  not  grow  from  epithelial 
cells,  and  they  have  a  similar  relationship  to  each  other  that  a  cancer 
and  an  adenoma  have.  Difficulty  sometimes  arises  in  deciding  whether 
a  swelling  is  innocent  or  malignant.  Certain  tumours  of  the  kidney  in 
children  invariably  cause  death  if  not  removed.  Their  excision  is  fatal 
in  about  half  the  cases  operated  upon,  and  Bland-Sutton1  asserts  that  of 
fifty  patients  who  recover  forty-five  die  within  twelve  months.  He 
found  only  two  really  satisfactory  cases  which  survived  more  than  four 
and  a  half  years.  One  of  these,  operated  upon  by  Dr.  Eobert  Abbe  of 
New  York,  was  described 2  by  him  as  a  unique  case  in  1912,  the  patient 
being  alive  and  well  twenty  years  after  the  operation.  The  other  case  was 
under  my  care.  A  tumour  measuring  6  in.  by  4  in.  was  attached  to  the 
anterior  surface  of  the  right  kidney  of  a  child  just  under  2  years  of  age. 
It  consisted  of  tubular  and  solid  columns  of  epithelial  cells,  and  Mr. 
Targett  described  it  as  a  malignant  adenoma.  But  the  structure  differed 
from  that  usual  in  these  growths  by  showing  no  sarcomatous  and  no 
unstriped  muscle  cells,  and  when  publishing8  the  case  I  suggested  that 
the   healthy  condition  of   the  patient   might   be  accounted  for   by   the 

1  Bland-Sutton,  "  Tumours,  Innocent  and  Malignant,"  Gth  ed.,  1917,  p.  110. 

-  Annals  of  Surg.,  1912,  lvi,  p.  469. 

:'  Trans.  Clin.  Soc.  Lond.,  1894,  xxvii,  p.  94;  1895,  xxviii,  p.  '287  ;  1903,  xxxvi,  p.  233. 
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peculiar  microscopic  characters  of  the  tumour.  Mr.  Shattock  recently 
re-examined  the  growth,  which  is  preserved  in  the  Museum  of  the 
Royal  College  of  Surgeons,  and  he  came  to  the  conclusion  that  it 
is  not  a  malignant  but  an  innocent  adenoma.  This  revised  opinion 
and  the  fact  that  the  patient  is  in  good  health  nearly  twentv-eight 
years  after  the  operation  emphasize  the  importance  attached  to  the 
microscopic  structure  of  the  tumour.  The  specimen  illustrates  the 
difficulty  which  may  arise  concerning  the  nature  of  a  neoplasm. 

This  difficulty  was  also  found  in  a  tumour  which  I  brought  before 
our  Section  as  one  of  papuliferous  adenoma  complicating  a  fibromyoma 
of  the  uterus.1  The  specimen  showed  a  diffuse  growth  of  the  mucous 
membrane  of  the  corpus  uteri,  and  microscopically  adenomatous  tissue 
separated  to  a  very  slight  depth  the  muscle  fibres  of  the  uterus.  The 
question  arose  as  to  whether  a  cancer  existed  or  whether  non-malignant 
glandular  tissue  penetrated  the  muscular  wall  where  the  mucous  mem- 
brane normally  does  so.  The  Pathology  Committee  of  the  Section 
concluded  its  report  with  the  statement  that  "  the  opinion  of  the 
members  present  (to-day)  was  divided  on  the  question  of  malignancy  of 
Mr.   Malcolm's  specimen." 

A  spindle-celled  sarcoma  and  a  tumour  consisting  of  fibrous  tissue 
may  resemble  each  other  so  closely  that  no  decision  as  to  their  nature 
is  possible  from  a  naked-eye  inspection,  and  even  microscopic  sections 
may  give  rise  to  differences  of  opinion. 

Although  the  dividing  line  between  innocent  and  malignant  growths 
is  sometimes  ill-defined,  yet  all  neoplasms  resemble  inflammatory  swell- 
ings in  the  fact  that  their  cells  are  developed  from  normal  cells  ; 
but  there  is  this  great  difference  that  in  an  inflammatory  swelling 
the  new  cells  are  concerned  with  the  protection  of  the  body,  the 
destruction  of  invading  parasites,  and  the  healing  of  injured  tissues, 
whereas  these  statements  are  not  applicable  to  the  cells  of  any  kind  of 
new  growth. 

Sir  Henry  Butlin  described  cancer  as  a  parasite.  He  said  cancer 
cells  behave  exactly  as  the  parasitic  protozoa  do,  possessing,  like  them, 
only  two  attributes,  to  live  and  to  reproduce.  Cancer  cells  can  be 
transplanted  from  one  animal  to  another  of  the  same  species,  and  from 
the  second  to  others,  so  that  the  tumour  may  live  indefinitely,  and 
cancer  cells  have  been  grown  in  artificial  media.  But  Butlin  expn 
declared  that   cancer   cells  arise  from  the  normal  cells  of  the  animal 

1  Procetdingst  1915,  viii,  p,  95. 
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body,  and  this  differentiates  cancers  from  all  parasites.  A  parasite  is  a 
living  organism  which  preys  upon  another  living  organism.  This 
meaning  is  well  established,  and  although  cancer  cells  act  as  parasitic 
cells,  and  the  resemblance  of  their  life  history  to  that  of  the  para- 
sitic protozoa  is  exceedingly  close,  a  cancer  cannot  be  described  as 
a  parasite  unless  a  new  definition  of  the  word  is  created  and  ac- 
cepted. To  use  the  word  parasite  in  this  sense  can  only  lead  to 
confusion. 

In  the  same  way,  neither  a  sarcoma  nor  any  innocent  tumour 
can  properly  be  called  a  parasite.  But  they  all  behave  as  parasites, 
living  on  the  nourishment  which  ought  to  be  used  for  the  sustenance 
of  the  body.  If  they  grow  sufficiently  quickly  and  sufficiently  large 
they  cause  emaciation  and  death. 

Some  so-called  innocent  tumours  are  clinically  malignant.  They  may 
grow  indefinitely,  and  some  of  them  invariably  prove  fatal.  Many 
fibromyomata  of  the  uterus  when  they  attain  a  certain  size  cease  to 
grow,  or  enlarge  very  slowly,  and  a  really  big  tumour  of  this  kind  is 
hardly  ever  seen  in  these  days  of  active  surgery,  but  formerly  such 
tumours  sometimes  attained  to  enormous  dimensions.  When  they  came 
well  out  of  the  pelvis  they  might  hang  forwards  against  the  abdominal 
wall  so  as  to  make  little  pressure  on  important  parts,  and  then  they 
caused  death  by  exhaustion.  Ovarian  tumours  often  grow  chiefly  by 
an  increase  in  the  fluid  secreted  within  them.  The  following  case  shows 
the  importance  of  this.  In  1899  John  Langton  attempted  to  perform 
ovariotomy,  and  failed.  In  1906  I  tried  again,  and  opened  a  multi- 
locular  cyst,  obviously  of  ovarian  origin,  but  failed  to  find  any  part  of 
the  peritoneal  cavity.  This  patient  has  been  relieved  by  tapping 
from  1893  onwards.  Since  1904  Dr.  G.  A.  Gibb  has  kept  an  accurate 
record.  In  that  year  there  were  four  tappings,  and  these  have  gradually 
increased  until  now  they  are  necessary  about  every  ten  days.  In  all 
there  have  been  308  tappings,  and  the  amount  withdrawn  since  1904  is 
423  gallons.  It  is  estimated  that  since  1893  the  total  fluid  removed  is 
over  450  gallons,  which  would  weigh  about  two  tons.  The  patient,  now 
67  years  old,  eats  enormously,  and  has  no  bowel  troubles  except  just  before 
the  tappings.  Dr.  Gibb  has  sent  me  the  following  inscription  from  a 
tombstone  in  Bunhill  Cemetery,  City  Road,  E.C. : — 

"  Here  lies  Dame  Mary  Page,  relict  of  Sir  Gregory  Page,  Bart. 
She  departed  this  life  March  11th  1728  in  the  56th  year  of  her  age. 
In  67  months  she  was  tapped  66  times:  Had  taken  away  240 
gallons  of  water  without  ever  repining  at  her  case  or  ever  fearing 
the  operation." 
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A  non-malignant  ovarian  tumour  is  a  fatal  disease  unless  the  surgeon 
intervenes,  and  these  tumours  occasionally  show  another  characteristic 
of  malignancy.  "  Should  rupture  of  the  cyst  occur,  detached  portions 
of  epithelium  may  become  implanted  upon  a  peritoneal  surface  or  upon 
the  raw  tissues  of  a  wound,  and  these  grow — reproducing  in  their 
growth  the  characters  of  the  parent  cyst.  These  secondary  growths, 
however,  are  not  malignant,  they  do  not  invade  and  destroy  the 
tissue  upon  which  they  have  become  implanted,  they  persist  merely  as 
surface  growths."  x 

In  ovarian  tumours  the  line  of  division  beween  those  of  innocent 
and  those  of  malignant  nature  seems  to  be  imperceptible,  and  when  the 
whole  subject  of  new  growth  is  considered  the  most  reasonable  view 
seems  to  be  that  both  innocent  and  malignant  neoplasms  arise  because 
of  an  inherent  power  of  the  cells  to  develop  in  the  various  ways  which 
eventuate  in  the  formation  of  the  different  kinds  of  tumours. 

That  tumour  growth  may  be  stimulated  by  circumstances  is  probable, 
but  that  it  can  be  created  by  a  specific  micro-organism  is  incredible. 
The  initiation  of  a  growth  of  body  cells  into  tumour  cells,  whether 
innocent  or  malignant,  by  the  action  of  a  parasite,  presupposes  a  power 
of  fertilization  exercised  upon  the  normal  cell  by  the  parasite,  and,  if 
we  consider  that  such  near  species  as  the  horse  and  the  ass,  the  canary 
and  other  finches,  when  they  breed  together,  produce  sterile  offspring, 
the  idea  that  a  creative  influence  can  be  exercised  by  any  living  micro- 
organism on  the  cells  of  an  animal  body  seems  to  be  irreconcilable  with 
all  facts  at  present  known. 

That  many  stimulations  of  tissue  favour  a  development  of  cancer 
is  obvious.  Examples  are  seen  in  chimney  sweep's  cancer,  smoker's 
cancer,  and  some  effects  of  X-rays.  An  association  of  cancer  with 
irritated  scar  tissue  is  also  recognized.  It  would  appear,  however,  that 
just  as  a  development  of  inflammatory  cells  could  not  take  place  in 
response  to  irritation  without  an  inherent  power  of  increase  and 
multiplication  within  the  body  cells,  so  the  growth  of  cells  in  a  neo- 
plasm must  depend  upon  an  inherent  power  in  these  cells  to  develop 
into  tumours.  If  this  be  true,  it  is  obvious  that,  although  various 
irritations  may  stimulate  tumour  growth,  nevertheless  tumours  may 
develop  without  any  outside  stimulating  influence. 

Dr.  J.  R.  Goodall,  at  the  meeting  of  this  Section  hold  on  February  5 
of  this  year,2  suggested  that  dermoid  ovarian  tumours  arise  by  B  process 

1  Williamson  and  Barris,  "On  the  Occurrence  of  Carcinoma  in  Cystic  Teral  ma  of  the 
Ovary,"  Journ.  Obstet.  <?»</  Gynacol.  Brit.  Smp.,  1911,  \x,  pp.  211-S 

-  See  Proceedings,  1920,  xiii,  p, 
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of  parthenogenesis.  I  take  it  this  means  that  there  is  an  attempt  to 
reproduce  the  species.  But  a  dermoid  ovarian  tumour  consists  of  a 
higgledy-piggledy  conglomeration  of  more  or  less  normal  body  structures 
having  no  resemblance  to  the  animal  from  which  it  grows.  There 
are  few  complete  parts,  and  there  may  be  enough  teeth  for  a  family. 
Parthenogenesis  is  a  recognized  mode  of  development  of  certain 
creatures  without  the  intervention  of  sexes,  and  it  may  be  argued 
that,  apart  from  inflammation,  every  abnormal  development  of  cells 
is  an  attempt  at  reproduction  without  sexual  influence.  A  new  and 
partially  independent  living  structure  is  created.  But,  in  attributing 
any  new  growth  to  parthenogenesis,  we  must  alter  the  meaning  of  the 
word,  for  parthenogenesis  is  a  complete  and  perfect  process.  Every 
new  growth  may  perhaps  be  correctly  described  as  an  abortive  attempt 
at  parthenogenesis  arising  from  an  inherent  power  of  the  tissues  to 
undergo  erratic  development. 

This  view  is  irreconcilable  with  the  belief  that  cancer  is  caused  by 
a  parasite.  There  have  been  many  attempts  to  find  a  specific  cancer- 
producing  organism,  but,  like  a  will  o'  the  wisp,  it  has  never  been 
caught.  Fibogen,1  of  Copenhagen,  has  recorded  that  rats,  when  fed  on 
cockroaches  containing  a  nematode  named  Spiroptera  neoplastica, 
develop  cancer  in  a  large  proportion  of  the  cases  so- treated.  The  eggs 
of  the  nematode  were  seen  lying  in  the  upper  layers  of  the  epithelium 
of  the  stomach  wall  of  the  rats.  But  some  of  the  animals  developed 
benign  epithelial  proliferations,  and  evidences  of  inflammation  were 
almost  invariably  found.  That  it  is  possible  to  stimulate  cancer 
formation  in  rats  is  a  most  important  fact,  but  there  is  no  evidence 
that  the  Spiroptera  neoplastica  acts  in  any  way  except  as  an  irritant, 
stimulating  a  growth  of  cancer  which  seems  to  be  readily  developed  in 
rats.  That  there  is  a  specific  action  of  the  Spiroptera  neoplastica,  or 
of  its  eggs,  upon  epithelial  cells,  which  changes  them  into  cancer  cells, 
has  not  been  shown. 

If  we  accept  the  view  that  a  specific  creative  effect  produced  by  a 
micro-organism  upon  a  cell  of  the  body  of  one  of  the  higher  animals 
is  a  biological  impossibility,  and  that  tumours  arise  from  an  inherent 
power  of  erratic  growth  in  the  body  cells,  there  seems  to  be  some  hope 
that  increasing  knowledge  of  the  internal  secretions  may  offer  an 
explanation  and  perhaps  provide  a  mode  of  influencing  tumour  forma- 
tion.   It  is  known  that  some  of  these  secretions  directly  control  growth. 

1  Brit.  Med.  Journ.,  1920,  i,  p.  680. 
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The  development  of  uterine  flbromyomata  during  the  child-bearing 
period  and  the  common  occurrence  of  mammary  and  uterine  cancer 
when  menstruation  ceases  may  well  be  due  to  some  influence  which 
exists  or  undergoes  a  change  at  these  times.  On  the  other  hand,  a 
study  of  the  cancer  of  old  age  suggests  a  search  for  that  mythical 
dream— perpetual  life,  and  the  sarcomata  of  children  seem  equally 
incapable  of  control.  Nevertheless,  so  many  surgical  and  scientific 
advances  have  been  made  within  the  memory  of  many  here  present 
that  there  is  no  occasion  for  despair  about  the  eventual  discovery  of 
the  cause  of  cancer.  But  in  these  remarks  I  have  stated  fundamental 
reasons  why  the  quest  for  a  specific  cancer-producing  micro-organism 
must  be  futile. 
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The  Debt   of  the  Dental  Profession   to  John  Hunter.1 
By  J.  F.   Colyer,  F.B.C.S.,  L.D.S. 

In  the  Annals  of  the  Barber-Surgeons  it  is  recorded  that  "  John 
Bryckett  toothe  drawer,"  was  admitted  "  for  a  brother  into  the  house." 
This  record  is  dated  September  10,  1551,  and  it  would  appear  that 
Bryckett  died  a  few  years  later,  as,  from  a  further  record,  dated 
August  26, 1557,  we  learn  that  Mrs.  Dawson,  the  widow  of  one  Bryckett, 
"  a  Toothe  drawer,  shall  paye  no  quartryge  to  the  hawle  nor  hange  oute 
any  signs  or  clothe  with  teethe  as  she  heartofore  hath  don."  This 
record  suggests  that  Bryckett's  widow  had  been  guilty  of  the  offence  of 
"  covering,"  incidentally  it  discloses  to  us  the  outward  and  visible  signs 
which  at  that  time  announced  the  whereabouts  of  a  dental  practitioner. 

The  Annals  also  show  that  on  November  23,  1557,  a  "  licence  "  was 
granted  to  one  William  Thomlyn  "  to  drawe  teethe  and  to  make  cleane 
teethe  and  no  more."  As  the  Barber-Surgeons  exercised  considerable 
control  over  the  practice  of  surgery  and  required  of  their  members  a 
certain  standard  of  professional  knowledge,  we  may  safely  assume  that 
a  "  licence  "  to  perform  dental  operations  was  granted  onlv  to  a  person 
who  already  possessed  some  degree  of  skill. 

In  those  days  a  Londoner  who  needed  the  aid  of  a  dentist  was 
probably  more  fortunately  placed  than  a  Provincial,  if  we  may  judge  of 
the  country  practice  from  a  signboard  which  was  unearthed  at  Ottery 
St.  Mary,  Devon,  and  which  is  now  in  the  possession  of  the  Royal 
Dental  Hospital.  This  signboard  announced  that.  "  The  Smith  Gla 
Let  Blood  &  Draw  Teethe,  Tea  Kittels  &  Potts.  Bnckilla  Lantren  I 
To  be  Handeld  Heare." 

1  President's  Address  delivered  &t  :i  meeting  of  the  Seotion,  held  0 
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Coming  down  to  the  days  of  John  Hunter,  we  gather  that  the 
practice  of  dental  surgery  was  not  altogether  neglected  by  men  of 
education  such  as  Berdmore,  who  was  dentist  to  King  George  the 
Third,  and  was  also  a  member  of  the  Surgeons'  Company.  In  1770 
Berdmore  published  a  "  Treatise  on  the  Teeth,"  from  which  we  learn 
that  dental  operations  were  then  performed  mainly  by  barber-dentists, 
and  also  that,  for  the  cure  of  the  toothache,  the  virtues  of  the 
loadstone  were  extolled  and  charms  and  incantations  were  practised 
by  vagrant  mountebanks  and  impostors.  In  those  days  the  practice 
of  dentistry,  even  by  the  more  educated  practitioners,  was  empirical, 
and  it  could  hardly  be  otherwise  in  view  of  the  scanty  knowledge 
then  possessed  of  the  anatomy  and  physiology  of  the  teeth.  One 
has  only  to  turn  to  Berdmore's  writings  to  see  what  quaint  views 
were  held.  The  enamel  was  supposed  to  thicken,  harden  and 
polish  until  the  age  of  20  or  25,  and  after  that  time  it 
"repaired  no  longer."  The  developing  permanent  teeth,  he  tells  us, 
"are  often  furrowed  and  indented  by  the  pressure  of  the  milk-teeth, 
stunted  in  their  growth,  thrown  out  of  their  proper  direction  and 
sometimes  turned  in  their  sockets."  In  Berdmore's  work  there  is  no 
clear  description  of  any  of  the  diseases  of  the  teeth,  and  the  only 
useful  observations  he  makes  refer  to  the  harmful  effects  on  the  enamel 
of  the  use  of  tooth  powders. 

These  few  remarks  will  convey  some  idea  of  the  position  of  dentistry 
and  dental  science  in  England  when,  in  1771,  Hunter  published  his 
classical  work  on  the  "  Natural  History  of  the  Human  Teeth,"  which 
revolutionized  the  practice  of  dentistry  and  provided  a  sure  groundwork 
for  later  researches. 

That  work,  great  as  it  is,  records,  however,  only  a  portion  of  his 
labours,  and  if  we  appraise  him  by  that  work  alone  we  shall  fail  to 
appreciate  the  remarkable  extent  of  the  knowledge  which  he  acquired 
by  original  research  and  may  unwittingly  rob  him  of  the  full  measure 
of  his  deserts. 

Hunter  was  the  first  to  realize  (1)  that  disease  cannot  be  treated 
rationally  until  Nature's  own  methods  of  curing  disease  are  understood, 
and  (2)  that  the  working  of  those  methods  cannot  be  understood 
without  an  intimate  knowledge  of  the  organs  themselves  and  their 
functions  in  health  throughout  the  whole  animal  and  vegetable  kingdoms. 
The  demonstration  of  these  principles  was  the  aim  of  his  life  and  his 
specimens  were  collected  and  prepared  with  this  great  object  in  view. 

His  attention  was  drawn  to  the  teeth  at  quite  an  early  period  of  his 
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career,  for  we  know  that  the  statements  recorded  in  the  first  part  of  the 
"Natural  History"  were  based  on  observations  made  while  he  was  working 
with  his  brother  William.  It  is  somewhat  remarkable  that  in  later 
years,  when  pursuing  his  scheme  of  research,  Hunter  continued  to  take 
a  keen  interest  in  the  practice  of  dentistry.  The  explanation  is  probably 
to  be  found  in  Jesse  Foot's  book  on  Hunter.  According  to  that  writer, 
there  lived  in  Gray's  Inn  Lane  one  named  Spence  who  combined 
the  practice  of  dentistry  with  barbery.  Spence  seems  to  have  been  a 
practitioner  who  understood  the  limitations  of  his  own  powers,  and, 
learning  of  Hunter's  reputation,  frequently  called  him  to  consultations 
on  the  teeth.  Hunter  at  this  time  was  a  struggling  young  surgeon  and 
no  doubt  the  fees  he  received  were  a  welcome  addition  to  a  slender 
income.  It  is  more  than  probable  that  the  advice  Hunter  gave  helped 
to  increase  Spence's  reputation  as  a  dentist,  and  Spence,  with  the 
laudable  ambition  of  improving  his  position,  moved  to  the  then 
fashionable  district  of  Soho  Square  where  he  built  up  a  most  lucrative 
practice,  Hunter  carrying  out  for  him  the  surgical  side  of  the  work 
more  particularly  the  operation  of  transplantation  of  teeth.  Hunter 
was  therefore  in  constant  touch  with  patients  suffering  from  dental 
disorders,  and  with  his  peculiar  mind,  he  would  naturally  attempt  to 
unravel  the  pathology  of  those  conditions  which  came  under  his  notice. 
The  results  of  his  observations  appear  in  the  second  part  of  the  work 
on  the  teeth. 

In  estimating  our  debt  to  Hunter  we  must  first  of  all  attentively 
consider  the  series  of  specimens  designed  by  him  to  illustrate  "Teeth 
in  General  "  for  these  specimens  will  help  us  to  realize  the  wideness  of 
his  outlook  and  the  comprehensiveness  of  his  generalizations.  Some 
of  his  views  on  "  Teeth  in  General  "  have  been  preserved  in  the 
manuscript  catalogue,  and  although  these  views  are  only  in  the  form  of 
rough  notes,  they  nevertheless  leave  us  in  no  doubt  that  the  specimens 
were  designed  to  illustrate  a  well-planned  scheme. 

The  teeth,  he  says,  are  always  placed  "  between  what  may  be  called 
the  brim  or  margin  of  the  mouth  and  the  first  intestine — viz.,  in  the 
mouth,  oesophagus  and  stomach."  Those  in  the  mouth  are  divided  into 
two  situations:  "First,  all  those  forming  two  rows  in  each  jaw  (i.e.,  one 
row  in  the  right  and  another  in  the  left  jaw)  and  opposed  by  similar 
rows  in  the  opposite  jaws;  secondly,  where  the  teeth  are  placed  in 
other  parts,  as  the  tongue.  The  first  situation  admits  of  divisi 
as  where  those  rows  arc  Bingle,  as  in  the  quadruped  and  amphibia  : 
in  others  they  are  double,  triple,  &c,  rows,  as  in  many  fish,  wl 
n— 9a 
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the  four  rows  mentioned  are  composed  of  a  vast  number  of  rows  of 
teeth." 

The  various  functions  of  teeth  are  recognized,  for  he  remarks  that 
teeth  "may  be  classed  according  to  their  uses,  which  I  shall  at  present 
reckon  four — viz.,  holders  or  retainers  which  may  be  called  killers, 
dividers,  crackers  and  grinders,  the  last  two  of  which  may  be  thought 
the  same."  He  draws  attention  to  the  fact  that  in  some  animals  "  there 
is  a  regular  succession  of  teeth  by  the  falling  off  or  destruction  of  the 
teeth  and  new  ones  continually  growing  and  gradually  coming  into  use." 


Fig.  1. 

Transverse   section  of   the  mandible  "  of  the  small    Bottle-nosed  Whale  of 
Mr.  Hunter.''      (R.C.S.1  Phys.  Series,  J  16G.1.) 


This  phase  of  his  work   is   illustrated  by  more  than  eighty  specimens, 
which  were  prepared  from  thirty-two  different  types  of  animals. 

Hunter  failed  to  detect  the  fact  that  the  cement  is  a  separate  structure, 
and,  in  his  writings,  he  includes  both  cement  and  dentine  under  the  term 
"bone."  It  is  difficult  to  understand  this  oversight  to  differentiate 
between  these  two  structures,  especially  when  we  examine  his  prepara- 

1  lt.l'.S.  is  used  as  an  abbreviation  of  Royal  College  of  Surgeons  of  England. 
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tions    of    elephants'   teeth    in   which    the    two    structures  are   readily 
distinguishable.     The  teeth  he  divided  into  two  main  groups  : — 

(1)  Those  growing  to  a  given  size. 

(2)  Those  growing  continually. 

The  first  group  he  subdivided  into  those  composed  of  bone  only 
and  those  composed  of  enamel  and  bone.  Teeth  composed  of  bone 
only  he  illustrated  by  preparations  from  the  porpoise  and  the  whale  ; 
and  here,  at  an  early  stage  of  our  review,  we  see  in  Hunter 
the    born  demonstrator,  for  a  clearer  demonstration  of  the  structure 


Fig.  2. 
Side  view  of  the  specimen  shown  in  tig.  1.     (R.G.S.  I'hvs.  Series,  2  166.1.) 


of  these  teeth  than  the  preparations  shown  in  figs,  1  and  -1  is 
difficult  to  imagine.  The  tooth  to  the  right  has  been  uncovered  to 
give  a  general  idea  of  its  shape   and   its  relation   to  the  socket  :  the 

adjacent  tooth  has  been  split  to  show  the  pulp  in  position  ;  the  tooth  to 
the  left  has  been  bisected  and  the  pulp  turned  down  in  order  that  the 
relation  of  the  pulp  to  the  hard  pan  of  the  tooth  may  be  readily 
recognized. 
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Twenty-six  specimens  prepared  from  the  lion,  horse  and  elephant 
are  employed  to  demonstrate  the  structure  of  teeth  composed  of  enamel 
and  bone.  These  specimens  provide  us  with  another  object-lesson  in 
the  method  of  teaching,  the  importance  of  which  cannot  be  too  strongly 
emphasized.  We  are  unfortunately  constrained  to  teach  dental  anatomy 
in  a  great  measure  from  dried  preparations  and  there  is  consequently  a 


Fig.  3. 
Portion  of  the  upper  jaw  of  a  young  lion.      (R.C.S.  Phys.  Series,  J  183.1.) 


tendency  to  lose  sight  of  the  relation  between  the  hard  and  soft  tissues. 
The  necessity  of  preparing  his  specimens  in  such  a  manner  as  to  show 
this  relation  did  not  escape  Hunter.  For  example,  examine  the 
preparation  from  a  yoimg  lion  (fig.  3).  It  will  be  observed  that  the 
canine  is  cut  through  in  order  to  show  the  pulp,  and  incidentally 
the  relation  of  the  erupting  premolar  to  the  deciduous  tooth  is 
demonstrated. 
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The  complex  character  of  the  teeth  of  the  horse  is  shown  in  a  series 
of  seventeen  specimens.  I  will  select  two  which  must  have  required 
exceptional  skill  in  their  preparation.  The  first,  fig.  4,  is  intended  to 
show    the    relation    of    the    bone-forming   pulp  to   the  growing  tooth. 


Fi...    I. 
Horizontal  section  from  the  upper  jaw  of  a  horse.     (R.C.S.  Phys.  Series.  J  170.7.) 


It  is  a  "horizontal  section  of  the  upper  jaw,  with  the  two  first  grimi' 
of  a  horse.     The  bases  of  the  sockets  are  removed  to  Bhow  the  hollow 
growing  roots  of  the  teeth,  of  which  the  bone-forming  pulps  have   been 
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pulled  out  and  hang  down,  attached  at  their  bases  to  the  bottom  of  the 
socket."  The  second,  fig.  5,  shows,  in  an  ingenious  way,  the  relation 
of  the  enamel-forming  pulp  to  the  bone-forming  pulp.  It  is  "a  section 
of  the  upper  jaw  of  a  horse,  in  which  are  two  grinders  of  incomplete 
growth,  one  of  which  is  much  further  advanced  than  the  other,  having 


Fig.  5. 
Section  through  the  upper  jaw  of  a  horse.     (R.C.S.  1  h\s.  Series,  J  170.9. 
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pierced  the  gum.  The  external  part  of  the  jaw  has  been  removed  to 
expose  these  teeth.  From  the  most  advanced  tooth,  the  outer  capsule 
and  external  lamella  of  the  tooth  have  been  removed  to  expose  the 
bone-forming  pulp,  which  adheres  to  the  bottom  of  the  socket,  and  as 
it  passes  into  the  cavity  of  the  tooth,  divides  as  those  cavities  divide. 
In  the  other  tooth  the  forked  bone-forming  pulp  is  turned  up,  and 
another  lamella  of  the  tooth  removed  to  expose  the  enamel-forming 
pulp  attached  at  its  base  to  the  gum,  the  two  pulps,  as  it  were, 
interdigitating." 

The  group  of  specimens  illustrating  the  teeth  of  elephants  -till 
further  exemplifies  the  thoroughness  with  which  he  demonstrated 
his  views.  This  group  includes  specimens  to  show  (1)  the  enamel- 
forming  pulp  ;  {'!)  the  bone-forming  pulp  ;  (3)  the  relation  of  the  two 
pulps  to  one  another;   (4)  the  structure  of  the  completed  tooth. 


Fig.  G. 
Portion  of  the  mandible  of  an  angler.     (R.C.S.  Plus.  Series.  J  102.1.1 


Teeth  of  continual  growth  he  divided  into  two  species,  first,  the 
denies  scalprarii  (chisel-edged  teeth)  ;  and  second,  the  tusks.  In  order 
to  show  the  peculiar  characteristics  of  these  two  types  of  teeth  he 
chose  the  beaver,  porcupine  and  boar. 

Hunter  has  left  us  specimens  to  demonstrate  "the  growth  of  teeth," 
"the  component  parts  of  teeth,"  and  "the  process  of  Bheddiog  the 
teeth."  In  the  last  section  there  is  an  excellent  preparation  of  the 
teeth  of  an  angler  illustrating  the  continual  shedding  of  teeth  which 
takes  place  in  many  fish  and  reptiles.  This  specimen,  fig.  6,  clearly 
shows  the  hinge  attachment  of  the  teeth  to  the  bone. 
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The  manuscripts  contain  a  short  note  on  the  angler  but  no  mention 
of  the  teeth.  It  is  hard  to  believe  that  the  curious  mechanism  of  the 
hinge  attachment  could  have  escaped  the  notice  of  such  an  acute 
observer  as  Hunter,  and  it  is  highly  probable  that  his  views  upon  it 
were  contained  in  the  lost  manuscripts. 

The  final  group  of  specimens  is  designed  to  illustrate  the  various 
positions  in  which  the  teeth  are  situated.  Examples  are  given  of  teeth 
situated  in  the  mouth. 

(a)  In  a  single  row  in  each  jaw. 

(b)  In  two  or  more  rows  in  each  jaw. 

(c)  In  rows  on  the  jaws,  and  also  on  other  parts,  as  on  the  tongue. 

(d)  Where  the  teeth  are  scattered. 

(e)  Where  they  are  disposed  like  a  pavement. 

{f)  "  This  is  a  very  singular  class  of  teeth,  where  there  is  no  jaw, 
the  motion  being  in  the  teeth  only." — Hunterian  MS.  catalogue.  This 
is  shown  by  a  vertical  section  of  an  echinus. 

The  fauces  of  a  carp  and  a  large  and  small  "  annelide  "  are  used  to 
demonstrate  teeth  in  the  pharynx  and  oesophagus  ;  a  "mollusk,"  "  Cape 
grasshopper,"  "river  craw-fish,"  and  a  lobster,  to  show  teeth  in  the 
stomach. 

Close  on  one  hundred  and  thirty  years  have  passed  since  Hunter 
died  and  the  facts  which  he  demonstrated  in  these  beautiful  specimens 
have  gradually  been  accepted  and  incorporated  in  the  body  of  science. 
His  clear  intelligence  evolved  order  out  of  chaos  and  his  work  laid  the 
foundations  of  the  science  of  odontology. 

The  specimens  illustrating  the  "  Natural  History  of  the  Human 
Teeth  "  have  found  a  home  in  two  museums,  that  of  the  Royal  College 
of  Surgeons  of  England  and  that  of  the  University  of  Glasgow.  It  may 
be  questioned  whether  the  specimens  in  the  Glasgow  collection  are  the 
work  of  John  Hunter.  On  this  point  I  do  not  myself  think  that  there 
is  any  room  for  doubt.  We  know  that  the  subject  of  teeth  attracted 
his  attention  early  in  his  career  when  he  was  working  in  collaboration 
with  his  elder  brother  William  in  London.  But  the  strongest  evidence 
of  their  authorship  is  to  be  found  in  the  fact  that  the  plan  of  the 
specimens  and  the  manner  of  their  preparation  indicate  the  mind  and 
hand  of  the  author  of  the  specimens  housed  in  the  Royal  College  of 
Surgeons  of  England  and  the  latter  are  indisputably  John  Hunter's. 
There  is  no  evidence  that  William  Hunter  specially  interested  himself 
in  the  teeth  or  prepared  specimens. 

Hunter's  specimens  number  ninety-three  in  all,  of  which  fifty-six 
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are  in  the  Glasgow  Museum  and  thirty-seven  in  that  of  the  Koyal 
College  of  Surgeons  of  England.  Some  subjects  are  illustrated  in  one 
of  the  collections  only.  In  the  Glasgow  Museum  there  are  series 
showing  the  soft  tissues  of  the  mouth ;  the  periodontal  membrane  and 
variations  of  the  teeth  ;  but  in  the  College  of  Surgeons'  Museum  these 
subjects  are  not  represented.  On  the  other  hand  the  series  in  the 
latter  museum  showing  the  growth  of  the  teeth  at  different  ages  and 
secondary  dentine  are  not  duplicated  at  Glasgow. 

The  existence  of  two  separate  and  distinct  collections  may  seem 
strange  but  is  not,  I  think,  difficult  to  explain.  Hunter's  earliest 
observations  on  the  teeth  were  made,  as  previously  mentioned,  during 
his  association  with  his  elder  brother  William  and  any  specimens 
prepared  by  John  Hunter  during  that  period  would  become  the  property 
of  the  elder  brother  who  bequeathed  his  museum  to  the  University  of 
Glasgow.  Subsequently  John  Hunter  served  in  the  Seven  Years  "War 
and  on  his  return  he  set  himself  the  task  of  writing  a  work  on  the 
teeth.  For  the  purpose  of  illustrating  this  work  he  had  to  prepare  a 
fresh  set  of  specimens,  and  it  is  these  specimens  which  form  part  of  the 
collection  entrusted  to  the  care  of  the  Koyal  College  of  Surgeons. 

In  viewing  these  collections,  we  are  at  once  attracted  by  a  series  of 
preparations  showing  the  growth  of  the  jaw  from  foetal  life  until  adult 
age,  and  then,  emphasizing  the  lesson  which  the  series  teaches,  there  is 
a  final  preparation  of  four  mandibles  of  different  ages  (fig.  7)  which 
Hunter  describes  in  the  following  words  : — 

"  Four  lower  jaws  of  different  periods  of  life,  from  the  age  when  the  five 
shedding  teeth  are  completely  formed,  to  that  of  a  complete  set.  This  figure 
shows  four  things  :  (1)  The  lengthening  of  the  jaw  backwards  which  is  seen 
by  the  oblique  line  made  by  the  four  condyles.  (2)  The  gradual  rise  of  the 
two  processes  above  the  line  of  the  teeth.  (3)  The  gradual  increase  of 
the  teeth  in  proportion  as  the  jaw  lengthens.  (4)  The  part  formed  always 
keeping  of  the  same  size." 

Here,  then,  for  the  first  time  we  are  given  an  account  of  the  growth 
of  the  mandible,  and  the  views  set  forth  are  almost  identical  with  those 
we  hold  to-day.  A  group  of  eleven  preparations  unfolds  the  pro- 
gressive growth  and  loss  of  the  deciduous  teeth  and  the  growth  of 
the  permanent  teeth.  These  preparations  display  the  teeth  separately, 
as  shown  in  fig.  8.  Other  specimens  show  the  growth  of  single-  and 
multiple-rooted  teeth,  and  demonstrate  the  absence  of  any  fundamental 
difference  in  the  growth  of  the  deciduous  and  permanent  teeth. 
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In  Hunter's  day  the  manner  in  which  the  teeth  are  formed  was 
little  understood  by  the  ordinary  practitioner.  Berdmore,  who  tells 
us  that  a  perfect  knowledge  of  the  teeth  is  the  basis  of  all  rational 
practice,  gives  us  the  following  account  of  the  formation  of  the  teeth  : — 


Fig.  7. 

Mandibles  of  different  ages  to  show  the  growth  of  the  jaw.  (R.C.S.  Odonto.  Series,  H  G4.) 

In   infants,  newly  horn,  we  observe,  in   each  socket,  a  collection  of  soft 
white  glairy  matter  contained  in  a  small  membranous  Back,  pierced  on  thai 

side  which   corresponds   with   the  bottom   of   the  socket    by  a   nervous  and 

vascular  chord,  whose  vessels  presently  divide,  and  arc  branched  all  over  the 
membrane  and  contained  substances." 
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This  was  written  in  1770.     Compare  with  this   Hunter's  masterly 
description  published  oue  year  later  : — 

"  The  body  of  the  tooth  is  formed  first,  afterwards  the  enamel  and  fangs  are 
added  to  it.  All  the  teeth  are  produced  from  a  kind  of  pulpy  substance,  which 
is  pretty  firm  in  its  texture,  transparent,  excepting  at  the  surface,  where  it 
adheres  to  the  jaw,  and  has  at  first  the  shape  of  the  bodies  of  the  teeth 
which  are  to  be  formed  from  it.  These  pulpy  substances  are  very  vascular. 
They  adhere  only  at  one  part  to  the  jaw — viz.,  at  the  bottom  of  the  cavity 
which  is  to  form  the  socket,  and  at  that  place  their  vessels  enter:  so  that 
they  are  prominent,  and  somewhat  loose  in  the  bony  cavity  which  lodges 
them. 


Fig.  8. 

The  teeth  from  a  child  about  five  or  six  years  of  age.       (R.C.S.  Odouto.  Series.  11  68.) 
This  figure  forms  the  subject  of  fij;.  1,  Plate  X,  ■•  Natural  History  of  the  Teeth." 


"They  grow  nearly  as  large  as  the  body  of  the  tooth  before  the  ossifica- 
tion begins,  and  increase  a  little  for  some  time  after  the  ossification  is  begun. 
They  are  surrounded  by  a  membrane,  which  is  not  connected  with  them,  ex- 
cepting at  their  root  or  surface  of  adhesion.  This  membrane  adheres  bj 
outer  surface  all  around  the  bony  cavity  in  the  jaw,  and  also  to  the  gum 
where  it  covers  the  alveoli. 

"When  the  pulp  is  very  young,  as  in  the  foetus  of  six  or  seven  months, 
this  membrane  itself  is  pretty  thick  and  gelatinous.      We  Dan  examine  i:  I    - 
in  a  new-born  child,  and  we  find   it  made  up  of  two  lamelhe.  an    external 
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internal ;  the  external  is  soft  and  spongy,  without  any  vessels,  the  other  is 
much  firmer,  and  extremely  vascular,  its  vessels  coming  from  those  that  are 
going  to  the  pulp  of  the  tooth  ;  it  makes  a  kind  of  capsula  for  the  pulp  and 
body  of  tiie  tooth.  While  the  tooth  is  within  the  gum,  there  is  always  a 
mucilaginous  fluid,  like  the  sinovia  in  the  joints,  between  this  membrane  and 
the  pulp  of  the  tooth. 

"  When  the  tooth  cuts  the  gum,  this  membrane  likewise  is  perforated  ; 
after  which  it  begins  to  waste,  and  is  entirely  gone  by  the  time  the  tooth  is 
fully  formed,  for  the  lower  part  of  the  membrane  continues  to  adhere  to  the 
neck  of  the  tooth,  which  has  now  risen  as  high  as  the  edge  of  the  gum." 

You  will  search  in  vain  through  the  text-books  of  the  present  day 
for  a  more  lucid  and  picturesque  account. 

Hunter  was  the  first  to  describe  the  fibrous  character  of  the  enamel 
and  to  point  out  in  what  manner  the  enamel  is  distributed  over  the 
dentine.  By  ingenious  experiments  he  demonstrated  the  difference  in 
composition  between  the  enamel  and  the  dentine.     He  says  : — 

'  Let  one  half  of  a  tooth  be  filed  away,  from  one  end  to  the  other,  then 
burn  it  gently  in  the  fire.  After  this  is  done  wash  the  filed  surface  with  an 
acid,  or  scrape  it  with  a  knife.  By  this  method  you  will  clean  the  edge  of 
the  enamel,  which  will  remain  white,  and  the  bony  part  will  be  found 
black." 

Both  collections  contain  teeth  which  have  been  treated  in  this 
way.  The  specimens  in  the  Eoyal  College  of  Surgeons'  Museum  are 
shown  in  fig.  9. 

In  the  Glasgow  Museum  there  are  teeth  which  have  been  treated 
with  nitrate  of  silver  in  order  to  show  the  difference  in  composition  of 
the  two  tissues. 

To  Hunter  we  are  indebted  for  the  first  accurate  description  of  the 
individual  teeth,  and  of  the  method  by  which  they  are  attached  to 
the  bone.  Here  again  we  can  only  realize  the  advance  he  made  by 
a  comparison  with  his  contemporary  Berdmore,  who  describes  the 
incisors  as  follows  : — 

The  Hoots  of  the  incisors  are  long,  pointed  and  single  ;  the  Bodies  are 
wedge-like,  convex  on  the  outer  side,  a  little  concave  within,  flattened  on  the 
sides  and  so  disposed  that  their  sharp  edges  lie  all  in  a  line,  making  one 
uniform  edge." 

Listen  now  to  Hunter's  description  of  the  lower  incisors  : — 

"The  bodies  of  the  Tnciiores  are  broad,  having  two  flat  surfaces,  one 
anterior,  the  other  posterior.     These  surfaces   meet  in   a  sharp  cutting  edge. 
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The  anterior  surface  is  convex  in  every  direction,  and  placed  almost  perpen- 
dicularly ;  and  the  posterior  is  concave  and  sloping,  so  that  the  cutting  edge  is 
almost  directly  over  the  anterior  surface.  These  surfaces  are  hroadest  and  the 
Tooth  is  thinnest  at  the  cutting  edge,  or  end  of  the  Tooth,  and  thence  they 
hecome  gradually  narrower  and  the  Tooth  thicker  towards  the  neck,  where  the 
surfaces  are  continued  to  the  narrowest  side,  or  edge  of  the  fang.  The  body 
of  an  Incisor,  in  a  side-view,  grows  gradually  thicker,  or  hroader,  from  the 
edge  or  end  of  the  Tooth  to  its  neck  :  and  these  coincide  with  the  flat  or  hroad 
side  of  the  fang ;  so  that  when  we  look  on  the  fore  part,  or  on  the  hack  part  of 
an  Incisor,  we  observe  it  grows  constantly  narrower,  from  its  cutting  edge  to 
the  extremity  of  its  fang.  But  in  a  side-view  it  is  thickest  and  broadest  at  its 
neck,  and  thence  becomes  gradually  more  narrow,  both  to  its  cutting  edge  and 
to  the  point  of  its  fang. 


Fig.  9. 

Specimens  treated  by  heat  to  demonstrate  the  difference  in  composition  bt 
enamel  and  dentine.     (K.C.S.  Odonto.  Series,  H  S5.) 


"The  enamel    is   continued    farther  down,  and  is  thicker  on  the  anterior 
and  back  part  of  the  Incisores  than  on  their  sides,  and  is  even  a  little  thicker 
on   the   fore  part  than  upon   the   back   part   of  the  Tooth.     If  we  view  them 
laterally,   either  wdien  inthe,  or  when   cut    down    through    the    middle,  but 
especially  in  the   latter  case,  it  would  seem  as   if  the   fang  was   driven  like  a 
wedge  into,  and  had  split  the  body  of  enamel  of  the  Tooth.     They  stand  ah 
perpendicularly,  their  bodies  being  turned  a  little  forwards.     Their   fai  gs 
much  shorter  than  those  of  tlu>  Cuspidati,  but  pretty  much  oi  the  same  lei 
with  all  the  other  Teeth  of  this  Jaw." 
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There  are  specimens  to  show  the  shapes  of  the  pulp  chambers 
(fig.  10)  and  drawings  to  illustrate  the  arterial  supply  of  the  pulp  and 
alveolar  process. 

Hunter  was  the  first  to  draw  attention  to  the  formation  of  secondary 
dentine.     He  says  : — 

"  A  tooth  very  often  wears  down  so  low  that  its  cavity  would  be  exposed, 
if  no  other  alteration  were  produced  in  it.  To  prevent  tbis,  Nature  has  taken 
care  that  the  bottom  part  cf  the  cavity  should  be  tilled  up  by  new  matter,  in 
proportion  as  the  surface  of  the  teeth  is  worn  down.  This  new  matter  may 
be  easily  known  from  the  old,  for  when  a  tooth  has  been  worn  down  almost  to 
the  neck,  a  spot  may  always  be  seen  in  the  middle,  which  is  more  transparent, 
and  at  the  same  time  of  a  .darker  colour  (occasioned,  in  some  measure,  by  the 
dark  cavity  under  it),  and  is  generally  softer  than  the  other." 


Fig.  10. 

Sections  through  the  mandibular  teeth  to  demonstrate  the  shape  of  the  pulp 
cavities      (Museum  of  the  Glasgow  University,  29/29  and  29  30.) 

The  second  part  of  the  "  Natural  History  of  the  Teeth,"  containing 
Hunter's  views  on  the  pathology  and  treatment  of  diseases  of  the  teeth, 
was  published  in  1776.  In  criticizing  this  part  of  his  work,  we  must 
remember  the  years  that  have  past  since  it  was  written  and  we  must 
view  it  in  the  light  of  the  limited  knowledge  which  existed  in  his  day. 
The  keynote  of  the  work  is  this — treatment  must  be  based  on  a  sound 
knowledge  of  anatomy,  physiology  and  pathology — and  this  principle 
we  must  take  thoroughly  to  heart  if  we  wish  to  be  regarded  as  a 
scientific  profession. 

Four  years  ago  I  was  afforded  an  opportunity  of  examining  a 
collection  of  skulls  of  Londoners  of  the  sixteenth  to  the  eighteenth 
century  and  since  then  I  have  re-read  Hunter's  work  with  added 
interest  because  I  have  been  better  able  to  visualize  the  type  and 
extent  of  dental  disease  in  his  day.     It  has  always  seemed  odd  to  me 


Section  of  Odontology  17 

that  he  should  have  devoted  a  section  to  "  Deep-seated  Abscesses  in  the 
Jaws  "  ;  but  this  is  readily  understood  when  one's  attention  is  drawn  to 
the  large  number  of  very  severe  abscesses  that  occurred  in  his  day. 
He  realized  that  these  abscesses  commonly  arose  from  a  disease  in  the 
teeth,  "  more  especially  in  the  cuspidati,  these  teeth  passing  further 
into  the  jaw  than  others.  Their  depth  in  the  jaw  being  beyond  the 
attachment  of  the  lip  to  the  gum,  if  an  abscess  forms  at  their  points, 
it  more  readily  makes  its  way  through  the  common  integument  of  the 
face,  than  between  the  gum  and  lip,  which  disfigures  the  face,  and 
when  in  the  lower  jaw  looks  like  the  evil." 

The  clinical  condition  of  the  gums  now  called  "Vincent's  angina," 
which  has  been  very  prevalent  during  the  recent  war,  was  recognized 
by  Hunter.  It  is  true  that  he  did  not  know  its  pathology  as  we  know 
it  to-day,  but  he  gives  us  an  excellent  clinical  picture  of  the  condition 
in  the  following  words  : — 

"  When  the  gums  first  hegin  to  have  a  tenderness,  we  may  observe  it  first 
on  their  edges  ;  the  common  smooth  skin  of  the  gum  is  not  confined  to  its 
very  edge,  but  becomes  at  the  edge  a  little  rough  like  a  border  and  somewhat 
thickened.  The  part  of  the  gum  between  two  teeth  swells,  and  often  pushes 
out  like  luxuriant  flesh,  which  is  frequently  very  tender.  The  inflammation  is 
often  carried  so  far  as  to  make  the  gums  ulcerate,  so  that  the  gums  in  many 
cases  have  a  common  ulcer  upon  them,  by  which  process  a  part  of  the  tooth  is 
denuded.  This  is  often  in  one  part  only,  often  only  on  one  jaw,  while  in  some 
cases  it  is  on  the  whole  gums  on  both  jaws.  In  this  case  it  often  happens  that 
the  alveolar  process  disappears,  after  the  manner  above  described,  by  taking 
part  in  the  inflammation,  either  from  the  same  cause,  or  from  sympathy. 
In  such  cases  there  is  always  a  very  considerable  discharge  of  matter  from 
the  inside  of  the  gums  and  alveolar  process,  which  always  takes  the  course  of 
the  tooth  for  its  exit.  In  many  of  these  cases  we  find  that  while  the  gum>  arc 
ulcerating  in  one  part,  they  are  swelling  and  become  spongy  in  another,  anil 
hanging  loose  upon  the  teeth;  and  this  often  takes  place  where  there  is  no 
ulceration  in  any  part." 

It  would  be  difficult  to  find  in  modern  literature  a  more  lucid 
account  of  the  progressive  stages  in  inflammation  of  the  gums,  from 
the  marginal  gingivitis  of  the  mouth-breathing  child  on  the  one  hand  to 
the  acute  ulceration  of  the  gums  seen  in  cases  of  Vincent's  angina 
on  the  other. 

Irregularities  in  the  position  of  the  teeth  he  attributes  to  "  want  of 
room  in  the  jaw,"  and  his  treatment  by  extraction  is  based  on  that 
The  choice  of  teeth  must,   he  states,   be  left   to  the  judgment      :   the 
operator,  but  certain  guiding  principles  are  suggested  : — 
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(1)  "  If  there  is  any  one  Tooth  very  much  out  of  the  row,  and  all  the  others 
regular,  that  Tooth  may  be  removed  and  the  two  neighbouring  ones  brought 
closer  together." 

(2)  "  If  there  are  two  or  more  Teeth  of  the  same  side  very  irregular  (as, 
for  instance,  the  second  Incisor  and  Cuspidatus),  and  it  appears  to  be  of  no 
consequence  with  respect  to  regularity,  which  of  them  is  removed,  I  should 
recommend  the  extraction  of  the  furthest  back  of  the  two,  viz.,  the  Cuspidatus, 
because  if  there  should  be  any  space,  not  filled  up,  when  the  tooth  is  brought 
into  the  row,  it  will  not  be  readily  seen." 

(3)  "  If  the  above  mentioned  two  Teeth  are  not  in  the  circle,  but  still  not 
far  out  of  it,  and  yet  there  is  not  room  for  both,  in  such  a  case  I  would 
recommend  the  extraction  of  the  first  Bicuspis,  although  it  should  be  perfectly 
in  the  row  because  the  two  others  will  then  be  easily  brought  into  the  circle, 
and,  if  there  is  any  space  left,  it  will  be  so  far  back  as  not  to  be  at  all 
observable." 

For  the  treatment  of  superior  protrusion  he  suggests  the  removal  of 
a  premolar  on  each  side,  by  which  means,  he  says,  "  the  fore  part  of  the 
circle  will  fall  back." 

Most  interesting,  also,  is  his  recognition  of  the  value  of  early  extrac- 
tion of  unsaveable  first  permanent  molars.  The  paragraph  in  which  he 
refers  to  this  is  as  follows :  "  It  may  not  be  improper,  in  this  place, 
to  take  notice  of  a  case  which  frequently  occurs.  It  is  a  decay  of  the 
first  adult  grinder  at  an  early  age — viz.,  before  the  temporary  grinders 
are  shed,  and  before  the  second  grinder  of  the  adult  has  made  its 
appearance  through  the  gum.  In  this  case,  I  would  recommend 
removing  the  diseased  tooth  immediately,  although  it  may  occasion  no 
kind  of  trouble  ;  for,  if  it  be  drawn  before  the  temporary  grinders  are 
shed,  and  before  the  second  adult  grinder  has  cut  the  gum,  it  will  in  a 
short  time  not  be  missed  ;  because  the  bicuspids  of  that  side  will  fall 
a  little  back,  and  the  second  and  third  grinders  will  come  a  little 
forward,  by  which  means  the  space  will  be  filled  up,  and  these  teeth 
will  be  well  supported.  Besides,  the  removal  of  this  tooth  will  make 
room  for  the  fore  teeth,  which  are  often  very  much  wanted,  especially 
in  the  upper  jaw." 

The  first  part  of  the  "Natural  History  of  the  Teeth  "  is  profusely 
illustrated,  but  the  second  part  is  without  a  single  illustration  ;  there 
are,  however,  twenty-six  preparations  in  the  two  museums  illustrating 
the  pathology  of  the  teeth.  Attention  is  drawn  to  two  of  these 
preparations  because  I  think  they  are  unique.  The  first,  fig.  11,  is  a 
maxillary  canine  with  a  curious  spine-like  projection  from  the  labial 
aspect;  the  second,  fig.  I '2,  is  the  skull  of  a  negress  with  a  canine 
erupting  in  the  nasal  fossa. 
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Time  will  not  permit  me  to  refer  at  any  great  length  to  Hunter's 
contributions  to  comparative  dental  anatomy  and  pathology.  In  the 
osteological  series  there  are  over  500  skulls  of  animals  belonging  to 
nearly  150  different  varieties. 

There  are  a  few  notes  on  the  dentitions  of  these  in  his  posthumous 
papers.  Most  of  the  notes  are  brief — for  instance,  regarding  the 
kinkajou  he  remarks,  it  "  has  three  grinders  like  a  monkey's  ;  two  sharp- 
pointed  teeth  which  maybe  called  little  canines;  all  these  are  clo-< 
together  in  the  upper  jaw;  six  incisors,  which  are  close  together  in  the 
lower  jaw."  In  a  few  instances  the  descriptions  are  given  in  fuller  detail, 
as  in  his  account  of  the  teeth  of  a  PJiascogale,  which,  Owen  remarked, 
"  could  not  fail  to  impress  the  reader  with  Hunter's  faculties  of  accurate 
and  minute  description." 


FlG.   11. 

Maxillary  canine  with  a  curious  spine-like  projection  from  the  labial  surface. 
(R.C.S.  Odonto.  Series,  H  105.) 

Although  Hunter's  views  on  many  of  the  specimens  were  nevei 
recorded,  or,  if  recorded,  were  lost,  nevertheless  the  specimens  remain 
and  it  was  mainly  to  those  that  Owen  must  have  turned  when  he  w ae 
preparing  his  classical  work  on  "  Odontography.'" 

There   are  a   few   specimens  of  comparative  dental  pathology,  but 
they  are  not  referred  to  in  any  of  his  writings.     There  are  exampl< 
bullets  embedded   in  the  tusks  of  elephants,  of  secondary  dentin* 
overgrowth  of    teeth,   and    there    is  an  extraordinary  specimen    of    a 
malformed  molar  of  an  elephant. 

Such,     then,    is    a    brief    and.    1    am   afraid,   imperfect    pietim 
Hunter's  work  on  teeth,  but  I  trust  it  is  Buffi cienl   to  show  how  , 
is  the  debt  that  dentistry  owes  to  this  great    man.       It   is  true  that 
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his  writings  are  not  free  from  errors,  but  some  of  these  are,  I  feel 
sure,  to  be  attributed  to  want  of  care  in  the  revision  of  the  proof 
sheets.  At  times  he  is  most  lucid,  at  other  times  obscure,  but  he 
is  always  interesting.  He  is  constantly  suggesting  explanations,  and 
these  "  Hints  of  Hunter,"  which  were  full  of  meaning,  pointed  the 
direction  in  which  investigation  should  be  pursued. 

Of  Hunter  it  can  truly  be  said  that  he  was  a  student  in  the 
great  university  of  Nature,  he  was  a  most  accurate  observer,  he 
understood  the  value  of    experimental  investigation  and  he  possessed 


Fig.  12. 

Skull  of  a  negress  with  a  canine  erupting  in  the  nasal  fossa. 
(R.C.S.  Odonto.  Series,  H  88.) ' 

the  power  of  making  wide  generalizations  from  the  facts  which  came 
under  his  observation.  We  shall  never  know  how  far  he  had  linked 
these  facts  together  into  a  theory  of  life,  but  the  specimens  remain  and 
they  speak  for  themselves. 

We  must  needs  ever  be  grateful  to  him  for  placing  the  science  of 
dentistry  on  a  solid  foundation,  upon  which  the  super-structure  is 
gradually  being  built.  The  building  is  far  from  complete,  but  I  am 
optimistic  enough  to  believe  that  completed  it  will  be,  and  that  the  day 
will  come  when  our  knowledge  will  enable  us  to  prevent  dental  disease. 
The  more  closely  we  follow  the  methods  of  John  Hunter  the  more 
quickly  will  that  grdat  ideal  be  realized. 

1  For  the  loan  of  the  blocks  vvc  are  indebted  to  Messrs.  Claudius  Ash,  Sons  and  Co.,  Ltd. 
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Ankylosis  of  the  Mandible  and  its  Operative  Treatment.1 
By  Gilbert  Chubb,  F.B.C.S.Eng.,  M.B.,  D.Sc. 

(Assistant  Surgeon,  Throat  Hospital,  Golden  Square,  and  Plastic  Surgeon,  Queen's 
Hospital  for  Facial  Injuries,  Sidcup.) 

The  ankylosed  mandible  is  a  condition  which  very  directly  affects 
the  dental  surgeon.  Apart  from  the  occasional  dental  cause  of  the 
fixation,  and  the  dental  complications  its  existence  may  produce,  the 
non-operative  treatment  is  a  matter  almost  entirely  for  the  dental 
surgeon.  In  those  cases  which  fail  to  yield  to  non-operative  treatment 
the  success  of  an  operation  will  very  largely  depend  upon  the  post- 
operative treatment  by  the  dental  surgeon.  In  the  cases  now  described 
their  satisfactory  condition  is  very  largely  due  to  the  care  and  skill  of 
my  friend  and  colleague,  Mr.  Mendelson. 

Ankylosis  of  the  mandible  may  be  due  to  infection  or  trauma. 
Opinion  differs  as  to  which  of  these  causes  is  the  more  common,  but  it 
is  more  than  likely  that,  even  in  the  traumatic  cases,  infection  plays 
an  important  part  in  the  subsequent  fixation.  The  numerous  opera- 
tions which,  from  time  to  time,  have  been  described  for  the  relief  of 
this  condition  fall  broadly  into  two  groups  : — 

(1)  The  resection  of  the  condylar  neck,  with  or  without  the 
condyle. 

(2)  Kesection  of  a  wedge  from  the  horizontal  ramus,  anterior  bo 
the  cause  of  fixation. 

Operations  in  the  first  group  fail  to  give  relief  when  the  cause  of 
fixation  is  situated  wholly  or  in  part  anterior  to  the  condyle.     Those  in 

1  At  a  mooting  of  the  Seotion,  held  October  27,  L919. 
d— 20 
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the  second  group,  in  bilateral  cases,  leave  the  jaw  so  weak  as  to  be 
practically  useless  for  mastication.  In  the  recent  (3rd)  edition  of 
Brown's  "  Surgery  of  Oral  Disease  and  Malformations  "  the  following 
statement  occurs : — 

"  When  the  ankylosis  is  bilateral,  and  of  such  a  character  as  to  make  it 
impossible  to  gain  relief  by  operation  upon  the  condyles,  resection  according 
to  the  Esmarch  operation  upon  both  sides  leaves  little  or  no  muscular  strength 
for  the  use  of  the  jaw  in  mastication.  If  such  patients  are  well  nourished, 
and  getting  on  comfortably  without  operation,  it  is  the  author's  belief  that  they 
should  be  left  undisturbed,  for  a  bilateral  Esmarch  operation  ought  not  to  be 
performed  except  in  rare  cases  or  urgent  necessity." 

In  each  of  the  five  cases  now  described  the  fixation  was  wholly  or 
in  part  anterior  to  the  condyle,  and  could  not,  therefore,  be  relieved  by 
operation  confined  to  the  region  of  the  temporo-mandibular  joint.  In 
four  of  the  cases  the  original  cause  of  the  condition  was  trauma ;  gun- 
shot wound  in  two  and  a  kick  or  blow  in  the  other  two,  all  in  the  malar 
region.  In  the  fifth  case,  which  was  bilateral,  fixation  followed  acute 
arthritis  of  the  temporo-mandibular  joint,  accompanying  measles  in 
infancy.  In  every  case,  however,  there  had  been  sepsis  or  infection  in 
the  zygomatic  fossa.  And  in  every  case — and  this  is  the  important 
point — the  coronoid  was  tied  down  to  the  surrounding  structures,  and 
especially,  to  the  pterygoid  aspect  of  the  maxilla,  for  an  extent  which, 
in  the  traumatic  cases,  spread  far  beyond  the  actual  bony  lesion.  In 
two  of  the  traumatic  cases,  and  in  the  purely  infective  case,  no  definite 
lesion  of  the  coronoid  could  be  found,  and  in  these  cases  the  concentra- 
tion of  the  adhesions  into  the  region  between  the  lower  and  anterior 
border  of  the  coronoid  process,  and  the  lower  part  of  the  pterygoid 
aspect  of  the  maxilla  was  very  striking.  In  one  of  the  remaining  cases 
(Case  III)  in  which  the  condition  was  of  three  years'  standing,  this 
anteriorly-placed  adhesion  had  been  replaced  by  a  bony  union  of  ivory 
hardness,  although  no  definite  fracture  of  this  region  of  the  coronoid 
process  could  be  demonstrated. 

The  series  strongly  suggests  that  this  element  in  the  fixation  of  the 
mandible  was  the  result,  not  of  the  trauma,  but  of  the  accompanying 
inflammatory  processes  in  the  pterygoid  fossa.  The  close  relation  of 
the  lower  border  of  the  coronoid  process  to  the  mucous  membrane  limiting 
the  oral  cavity  may  explain  the  tendency  for  adhesions  to  form  in  this 
region. 

The  condition  was,  in  each  case,  relieved  by  the  complete  resection 
of  the  coronoid.     In  the  purely  infective  case  this  was  removed  on  both 
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sides,  together  with  the  condylar  neck  region  of  the  ascending  ramus 
on  each  side.  The  operation  was  the  same  for  each,  and  was  devised 
to  allow  of  the  complete  resection  of  the  coronoid  process  down  to  its 
base,  without  unduly  interfering  with  the  muscles  of  mastication,  and 
without  risk  of  injury  to  the  branches  of  the  facial  nerve.  The 
operation  was  found  to  give  an  admirable  approach  to  the  pterygoid 
fossa,  and  to  permit  of  the  resection  of  the  condylar  region  also,  where 
this  was  necessary.  The  scar  is  almost  entirely  in  the  hair  region, 
and  therefore  practically  invisible.  In  none  of  the  cases  was  there  any 
involvement  of  the  facial  nerve.     And  in  every  case  there   was  free 


Fig.  1. 


and  painless  mastication  of  surprising  efficiency  within  a  few  weeks  of 
the  operation. 

The  incision  (fig.  1)  differs  considerably  from  those  hitherto  described 
for  operations  in  this  region,  and  has  the  three  following  advantages  : 
It  avoids  all  branches  of  the  facial  nerve  ;  it  is  confined  almost  entirely 
to  the  hair  region  ;  and  it  gives  a  free  and  wide  approach  to  the 
pterygoid  fossa.  It  starts  in  the  pre-auricular  fold  of  the  lowest  level 
of  the  external  meatus,  and  passes  vertically  upwards  to  about  the 
level  of  the  top  of  the  pinna,  from  which  point  it  curves  gently  1 
a  little  below  the  superior  temporal  crest,  terminating  well  within 
hair  area  of  the  temporal  region.     The  incision  is  carried  directly  down 
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to  bone.  The  skin,  temporal  fascia,  and  temporal  muscle  are  separately 
defined  and  turned  forwards  (fig.  2).  The  deeper  of  the  two  layers  into 
which  the  temporal  fascia  splits  as  it  approaches  the  zygoma  is  divided 
from  its  deep  aspect,  and  the  more  superficial  layer — still  working  from 
its  deep  surface — is  separated  from  the  outer  surface  of  the  zygoma  with 
the  raspatory.  The  zygoma  is  resected  piecemeal  with  the  gouge 
forceps  from  immediately  in  front  of  the  eminentia  articularis 
posteriorly  to  as  far  forward  as  to  include  a  portion  of  the  malar  bone 
anteriorly.  For  this  resection  and  for  the  remainder  of  the  operation 
the  surgeon  stands  at  the  head  of  the  patient  and  approaches  the 
zygomatic  fossa  from  above,  that  is,  by  way  of  the  temporal  fossa. 

The  tip  of  the  coronoid  can  now  be  readily  felt.  Its  upper  and 
posterior  portion  is  defined  by  severing  the  more  posterior  fibres  of  the 
temporal  muscle  close  to  the  bone,  upward  traction  of  the  muscle  being 
performed  at  the  same  time.  The  coronoid  is  now  cleared  of  its  muscular 
attachments  with  the  respiratory  and  is  then  resected  piecemeal  with 
gouge  forceps  (fig.  3),  guided  by  the  finger,  until  the  anterior  border  of 
the  ascending  ramus  passes  in  a  smooth  curve  down  to  the  commence- 
ment of  the  alveolar  border  of  the  horizontal  ramus  (see  also  fig.  9,  p.  30). 

In  this  resection  the  surgeon  is  working  between  the  deeper  fibres 
of  insertion  of  the  temporal  muscle  and  the  belly  of  the  external  ptery- 
goid on  the  one  hand,  and  the  under  surface  of  the  masseter  muscle  as 
this  passes  to  its  insertion  into  the  outer  face  of  the  coronoid  and  angle 
on  the  other.  Anteriorly  and  inferiorly  ordinary  care  is  sufficient  to 
avoid  injury  to  the  mucous  membrane  covering  the  lowest  portion  of 
the  coronoid,  and  separating  the  latter  from  the  oral  cavity. 

In  actual  practice,  the  difficulty  experienced  in  the  removal  of  the 
coronoid  varies  enormously  according  to  the  nature  and  extent  of  the 
injury,  and  the  degree  of  ankylosis  to  the  surrounding  bones. 

In  cases  in  which  only  the  coronoid  is  to  be  removed,  the  operation 
is  completed  by  stitching  back  the  temporal  fascia  and  muscle  into  place 
and  closing  the  skin  incision,  a  small  drainage  tube  being  left  in  the 
wound  for  forty-eight  hours.  In  the  fifth  case  it  was  necessary  to 
resect  the  neck  of  the  condyle  also.  This  was  done,  partly  through  the 
temporal  incision  already  described,  the  neck  being  attacked  on  its 
anterior  aspect  with  curved  gouge  forceps.  On  account,  however,  of 
the  large  and  very  hard  mass  of  bone  occupying  the  site  of  the  joint  in 
this  case,  and  in  order  to  minimize  the  risk  of  injury  to  the  internal 
maxillary  artery,  the  resection  was  completed  from  behind,  the  lower 
border  of  the   angle  being  defined  by  means  of  a  horizontal    incision 
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Fig.  2. 
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below  this  region  (fig.  1),  and  the  condylar  neck  reached,  by  a  sub- 
periosteal resection  of  the  posterior  border  of  the  ascending  ramus 
(fig.  3).  This  second  incision  was  also  useful  for  the  "  Murphyrization  " 
of  the  future  pseudarthrosis  by  means  of  a  flap  of  the  posterior  portion 
of  the  temporal  fascia  and  muscle,  which  was  turned  down,  brought 
through  the  gap  made  by  the  resection  of  the  condylar  neck  and  secured 
in  the  deeper  layers  of  the  lower  wound. 


Fig.  4  (Case  I). 


Case  I. — Pensioner  W.  was  wounded  in  May,  1918,  and  a  piece  of  shell 
removed  from  just  below  the  zygoma  at  a  Casualty  Clearing  Station,  in  France. 
At  this  time  he  could  open  the  mouth  wide  enough  to  admit  "  the  extreme  tip 
of  the  little  finger."  From  September  to  November  of  the  same  year,  he  was 
using  spring  splints  but  with  very  slight  improvement  and  much  pain.  Later 
he  used  a  screw  gag  daily,  and  the  jaws  were  on  three  occasions  wrenched 
open  under  gas.  A  note  by  Mr.  Northcroft,  of  the  First  London  General 
.Hospital,  states   that  in   September  the   patient  was   only   able   to   open   his 
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mouth  2 J  mm.  He  was  admitted  to  Queen's  Hospital,  Sidcup,  in  April, 
1919,  and  fitted  with  a  screw  gag,  but  its  use  was  painful,  and  when 
Mr.  Fry  brought  him  to  me  in  the  latter  part  of  June,  his  gape  was  I  in., 
and  he  could  only  open  and  close  his  mouth  through  this  interval  with 
difficulty.  There  was  a  scar  on  the  right  anterior  zygomatic  region  and  the 
X-ray  showed  a  fracture  of  the  upper  part  of  the  coronoid  (fig.  4).  Operation, 
June,  1919  :  The  tip  of  the  zygoma  was  found  to  be  ankylosed  to  the  infra- 
temporal crest  and  had  to  be  chiselled  away*.  Below  this  the  coronoid 
expanded  into  a  mass  of  sclerosed  bone  and  fibrous  tissue,  quite  \  in.  in 
thickness  and  extending  sufficiently  deeply  into  the  pterygoid  fossa  to  make 
the  earlier  stages   of    its  removal    somewhat  difficult.      After   the    complete 


Fig.  5  (Case  I). 

removal  of  the  coronoid  the  mouth  could  lie  readily  gagged  open.  On  the  day 
following  the  operation  the  patient  had  a  voluntary  gape  of  2  cm.,  and  the 
mouth  could  be  opened  and  closed  through  this  interval  without  pain.  Be 
was  fitted  with  a  spring  gag  and  in  the  following  September  had  a  gape  oi 
2h  cm.,  eats  "  practically  anything,"  and  masticates  his  food  without  pain. 
He  was  by  that  time  using  the  spring  gag  about  twice  a  week  (fig. 


Case  II. — Pensioner  (I.,  was  wounded  in  September,  1917,  in  the  right 
malar  region,  and  a  pieoe  of  shrapnel  was  removed  from  inside  the  mouth  in 
France.  For  the  first  lour  months  after  being  wounded  the  patient  received 
massage  and  gagging,  but  from  then   onwards   he  received   no  treatment  until 
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his  admission  to  Queen's  Hospital,  in  June,  1919.  The  gape  then  would  with 
difficulty  admit  the  tip  of  the  little  finger  (fig.  6).  At  the  operation,  July, 
1919,  there  was  found  a  fracture  of  the  anterior  portion  of  the  zygoma  and  a 
large  boss  of  sclerosed  bone  projected  from  the  anterior  border  of  the  coronoid 
and  could  be  distinctly  felt  with  the  finger  to  impinge  on  the  pterygoid  aspect 
of  the  maxilla  on  an  attempt  being  made  to  open  the  mouth  (fig.  7).  After  the 
coronoid  (figs.  8  and  9,  pp.  29,  30)  had  been  resected  the  mouth  could  be  readily 
opened  to  the  full  extent  of  the  gag.  On  the  day  following  the  operation  the 
patient  had  a  voluntary  gape  of  2  cm.  In  the  following  September  he  had 
a  gape  of  2\  cm.  and  his  mastication  was  good  and  painless  (fig.  10,  p.  30). 
He  still  uses  the  spring  gag  for  a  short  time  each    morning. 


Fig.  6  (Case  II). 


Case  III. — Private  M.,  was  kicked  on  the  cheek  by  a  mule  in  March,  L915, 
and  from  that  time  had  been  unable  to  open  his  mouth.  He  had  had  no  treat- 
ment. On  admission  to  Queen's  Hospital  in  June,  1919,  the  mouth  was  found 
to  be  firmly  closed  'fig.  11,  p.  31),  and  although  a  slight  tilting  of  the  left  side 
could  be  obtained  by  the  employment  of  considerable  force,  it  was  not  possihle 
to  obtain  any  separation  of  the  teeth  on  the  right  side.  There  was  a  scar  and 
depressed  urea  over  the  right  zygomatic  region  and  the  X-ray  clearly  showed 
ankylosis  of  the  coronoid  to  the  overlying  zygoma  (figs.  12  and  13,  pp.  31,32).  At 
the  operation,  .June,  L919,  the  fractured  zygoma  was  found  to  he  firmly  ;mk\  losed 
to  the  coronoid,  and  hoth  to  the  squamous  temporal  and  sphenoid  in  the  region 
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Fig.  7  (Case  II). 


1  (Case  II). 
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Fig.  9  (Case  II). 


Fig.  10  (Case  II). 
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Fig.  11  (Case  III). 


Fro.  19  (Oaae  111). 
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Fig.  14  (Case  III). 
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of  the  inferior  temporal  crest,  so  as  to  reduce  the  entrance  to  the  pterygoid 
fossa  from  the  temporal  region  to  a  small  rounded  aperture.  The  depressed 
and  ankylosed  portions  of  the  arch  and  malar  hone  were  removed  and  the 
coronoid  resected.  The  coronoid  was  found  to  he  densely  sclei'osed  and  firmly 
ankylosed  to  the  pterygoid  surface  of  the  maxilla  as  far  down  as  the  tuberosity, 
the  hone  in  this  region  being  of  ivory  hardness  ;  no  movement  of  the  lower  jaw 
could  be  obtained  until  this  lower  limit  had  been  passed  with  the  gouge  forceps. 
The  jaws  then  readily  opened  to  admit  a  wedge  2i  cm.  thick  between  the 
teeth.  On  the  day  following  the  operation  the  patient  could  open  his  mouth 
to  this  extent  without  assistance  and  on  the  second  day  was  masticating  soft 
food  without  pain.  Two  months  after  the  operation  the  gape  was  2i  cm. 
(fig.  14),  and  the  power  of  mastication  was  steadily  improving. 

Case  IV. — Lieutenant  C,  accidentally  injured  in  the  right  malar  region, 
with  fracture  of  the  zygoma,  by  bolt  from  bursting  rifle.  Since  then  patient 
had  undergone  several  sequestrotomies,  and  in  June,  and  again  in  July,  his 
jaw  had  been  forced  open  under  an  anaesthetic  ;  this,  according  to  the  patient, 
failed  to  effect  any  improvement,  and,  indeed,  had  been  followed  by  a  steady 
reduction  in  his  gape.  On  admission  to  Queen's  Hospital  the  gape  was  1  cm. 
There  was  a  depressed  scar  in  the  infra-orbital  region  and  marked  prominence 
of  the  right  malar  region.  On  opening  his  mouth  there  was  some  deviation  to 
the  side  of  the  injury ;  wedging  merely  increased  this  deviation  without 
materially  increasing  his  gape.  At  the  operation,  August,  1919,  the  posterior 
two-thirds  of  the  zygoma  was  displaced  downward?.  The  anterior  part  of  the 
arch  and  malar  bone  was  loose,  and  save  that  the  zygomatic  portion  was 
removed,  was  left  in  position.  The  tip  of  the  coronoid  was  found  to  be 
normal,  but  the  anterior  border  was  attached  by  a  stout  fibrous  band  passing 
upwards  to  the  pterygoid  aspect  of  the  maxilla.  As  in  the  previous  cases,  the 
coronoid  was  removed,  including  the  whole  of  the  anterior  border.  A  week 
after  the  operation  he  had  a  voluntary  gape  of  2  cm. 

Case  V. — Mr.  X.,  aged  18,  witli  a  history  of  complete  closure  of  the  jaws 
following  an  attack  of  measles  when  aged  4.  The  right  elbow  and  hip-joint 
were  also  affected  at  the  same  time,  and  were  opened  at  the  Hospital  for  Sick 
Children,  Great  Ormond  Street,  where  the  patient  was  under  the  care  of  Dr. 
Colman  for  some  five  months.  When  aged  9  the  right  condyle  was  rese 
through  a  transverse  incision  along  the  upper  border  of  the  zygoma,  at 
University  College  Hospital,  but  without  any  marked  improvement  in  the 
patient's  condition  being  effected.  He  came  to  me  in  June.  L919.  The  molar 
teeth  were  firmly  clenched  and  only  partly  erupted.  Upper  and  lower  incia  - 
both  protruded  considerably,  but  the  under  development  of  the  lower  jaw.  due 
to  the  early  involvement  of  the  epiphysis  of  either  side  resulted  in  the  lower 
incisors  lying  so  far  behind  the  upper  that  a  gap  existed  through  which  the 
patient  had  managed  to  feed  himself  (fig.  L5,  p.  34).  A  slight  tilting  of  the  right 
side  of  the  mandible  could  be  obtained,  but  none  at  all  of  the  left.  I  operated 
upon  him  in  September,    L919,  and  \oum\  the  left   temporo-mandibular  joint 
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Fig.  15  (Case  V). 


Fig.  1G  (Case  V). 
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represented  by  a  mass  of  bone  of  ivory  bardness  entirely  obliterating  all  trace 
of  the  joint,  and  causing  the  ascending  ramus  to  blend  smoothly  with  the 
surrounding  bone  (fig.  16).  The  neck  was  resected  in  the  manner  already 
described.  No  attempt  was  made  to  remove  the  mass  of  bone  representing 
the  condyle  and  glenoid  fossa,  this  being  preserved  as  a  support  for  the 
future  pseudarthrosis.  The  coronoid  was  not  sclerosed  but  it  was  firmly 
bound  by  fibrous  tissue,  and,  apparently,  in  places  by  soft  bone  also,  to  the 
surrounding  structures,  and  especially  to  the  lower  part  of  the  pterygoid 
aspect  of  the  maxilla.  It  was  not  until  the  complete  removal  of  the  coronoid 
had  been  accomplished  that  any  considerable  degree  of  mobility  of  that  side  of 
the   jaw  was  obtained.      The  right  side   was  similarly   treated  at   a   second 


Pio.  17  (Case  V). 


operation  a  fortnight  later.      Here  in  place  of  the  bony  ankylosis  found  on  the 
left  side  there  was  a  fairly  firm  fibrous  union  of  the  neck  and  region  of  the 
glenoid  fossa.     It  was   from  this  side  that  the  condyle   had   been  removed   ten 
years  previously.     The  fibrous  union   was  completely  resected,  but.  as  oi 
left  side,  movement  of  the  jaw  \\;is  not  free  until  the  coronoid  hail  been  removed 
also.     On  account  of  the  precarious  condition  of  the  patient's  teeth  no  attempt 
was  made  to  gag  open  the  mouth  at  the  time  of  the  operation,  but  a  few 
later  the  patieni  was  moving  his  jaw  voluntarily  and  without  pain   through  a 
distance  of  1   cm.,  and  could   give  the  finger  a  very  effective  bite  wifcl 
teeth.      By    moans   of  a    wooden    wedge,    which    the    patient    used  himself,   a 
sufficient  gape  was   obtained    to   allow  of  the    front    teeth   being   capped.      The 
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jaw  was  then  wrenched  open  under  gas  and  fitted  with  an  elastic  gag.  Two 
weeks  later  the  patient  had  a  gape  of  over  2  cm.  hetween  the  cutting  edges  of 
his  incisor  teeth,  was  chewing  soft  food  without  pain,  and  had  a  power  of  hite 
that  made  it  very  unpleasant  to  leave  the  finger  hetween  his  incisor  teeth 
(fig.  17,  p.  35). 

Summary. 

Five  cases  of  closure  of  the  jaws  are  described.  Four  were  traumatic 
in  origin,  with  fracture  of  the  zygoma,  with  or  without  direct  involve- 
ment of  the  coronoid,  but  without  involvement  of  the  temporo-mandi- 
bular  joint.  The  fifth  case,  which  was  bilateral,  was  infective  in 
origin  and  was  due  to  an  acute  arthritis  of  the  temporo-mandibular 
joint  in  infancy.  In  each  case,  however,  there  had  been  infection  in 
the  zygomatic  fossa,  and  in  each  case,  quite  apart  from  any  direct 
involvement  of  the  coronoid  in  the  injury,  there  was  a  definite  fixation 
of  this  structure,  by  the  development  of  fibrous  or  bony  adhesions,  to 
the  lower  part  of  the  pterygoid  aspect  of  the  maxilla. 

The  incision  and  mode  of  approach  to  the  pterygoid  fossa  used  in 
operating  upon  these  cases  not  only  allowed  of  an  easy  approach  to 
this  region  without  risk  of  injury,  temporary  or  permanent,  to  the 
branches  of  the  facial  nerve,  but  allowed  also  of  the  complete  subperi- 
osteal resection  of  the  coronoid  and  condylar  region  of  both  sides 
without  materially  affecting  the  subsequent  power  of  mastication. 
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Dental    Sepsis    in    Children :    Its   Consequences    and 

Treatment.1 

By  F.  St.  J.  Steadman,  D.P.H.,  L.E.C.P.,  M.E.C.S.,  L.D.S. 

Among  the  many  lessons  which  the  great  World  War  of  the 
past  five  years  has  brought  home  to  us  is  the  important  fact  that 
the  physique  of  our  race  is  by  no  means  as  good  as  it  ought  to  be  ; 
indeed,  the  Prime  Minister,  in  a  speech  last  year,  stated  that  the 
physical  examination  of  recruits  had  revealed  an  appalling  state  of 
affairs.  In  cotton  weavers,  for  example,  only  19'0  per  cent,  of  those 
examined  were  placed  in  Grade  1.  In  one  day's  batch  of  fifty-nine 
men,  only  three  were  found  to  be  in  a  fairly  good  physical  condition: 
A  struggle  for  our  very  existence  as  a  Nation,  such  as  that  through 
which  we  have  just  passed,  brings  home  to  us  in  a  way  that  nothing 
else  can  the  gravity  of  this  matter. 

The  causes  of  this  deterioration  of  our  national  physique  are 
doubtless  many.  Existing  conditions  entail  the  performance  of  a 
large  amount  of  work  in  a  vitiated  atmosphere,  and  diseases  such  as 
tuberculosis,  rheumatism  and  valvular  disease  of  the  heart  are  very 
rife.  It  is  the  duty  of  the  medical  profession  (in  which  I,  of  course, 
include  the  dental)  to  determine  as  accurately  as  possible  where  w< 
are  at  fault  and  to  strive  against  those  conditions  which  impair  the 
health  and  strength  of  the  community. 

The  Medical  Society  of  London  has  commenced  this  investigation, 
but  judging  from  the  report  of  a  meeting  held  on  November  25,  19 

1  At  a  meeting  of  the-  Section,  held  January  26,  1990. 
-  Lancet,  1918,  ii,  p.  711. 
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in  which  the  causes  of  rejection  were  classified  and  in  which  there  is  no 
mention  made  of  dental  disease,  they  are  once  again  overlooking  the 
commonest  cause  of  all.  When  we  realize  the  extraordinary  prevalence 
of  dental  disease  in  all  classes  of  the  community,  it  is  truly  strange  that 
the  medical  profession  is,  even  to-day,  not  appreciating  its  vital  effect 
on  the  physique  of  our  race.  In  a  recent  article  by  Dr.  J.  D.  Cornrie,1 
however,  analysing  the  physical  defects  among  the  general  male 
population,  the  writer  states  that  in  10,000  recruits  928  had  artificial 
teeth,  while  another  1,120  had  lost  half  their  teeth  at  least,  and  that  a 
septic  condition  of  the  teeth  with  deposit  of  tartar  and  gingivitis  was 
frequently  associated  with  dyspepsia  and  invariably  with  a  deteriorated 
physique. 

I  think  it  will  be  generally  admitted  that  chronic  disease  in 
childhood,  the  effects  of  which  spread  over  a  period  of  years,  must 
have  a  profound  influence  upon  mental  and  physical  growth.  Of  all 
chronic  diseases  of  this  character,  dental  disease  is  by  far  the  most 
common,  as  something  like  80  per  cent,  of  the  children  of  the  race  are 
suffering  from  dental  diseases. 

It  is  my  hope  that  the  discussion,  which  I  trust  will  follow  this 
paper,  will  give  a  clear  lead  to  the  dental  profession  on  the  treatment 
of  dental  sepsis  in  children.  Many  discussions  fail  in  their  object 
because  the  limits  are  not  clearly  defined  and  speakers  are  apt  to 
wander  from  the  point  at  issue ;  and  too  often  discussions  become 
.merely  academic  and  of  no  practical  value.  I  now  propose,  therefore,  to 
lay  down  the  limits  of  this  paper. 

I  assume  that  we  are  all  agreed  upon  the  tremendous  importance  to 
the  child  of  a  perfect  dental  arch ;  that  better  than  combating  dental 
diseases  is  prevention  by  securing  a  clean  mouth  in  the  pregnant 
mother,  and  her  proper  feeding,  breast  feeding  in  infancy,  the 
establishment  of  proper  nasal  breathing,  and  later  proper  diet — 
a  diet  requiring  efficient  mastication.  Further,  that  we  are  agreed 
upon  the  immense  importance  of  early  and  constant  dental  super- 
vision so  that  caries  can  be  treated  early,  either  by  silver  nitrate 
or,  when  the  cavities  are  shallow  and  do  not  involve  the  pulp, 
by  suitable  fillings;  that  it  is  generally  a  reflection  upon  the  parents, 
and  more  especially  upon  the  dental  adviser  (provided  that  his 
inspections  have  been  sufficiently  frequent),  if  a  pulp  is  allowed  to 
become  infected  or  if  treatment  is  delayed  until  infection  of  the  pulp 

>  Lancet,  1919,  ii,  p.  958. 
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has  occurred.  I  want  to  emphasize  these  points  because  it  has  been  said 
that  I  do  not  believe  in  the  conservative  treatment  of  teeth  in  children. 
I  want  to  make  it  quite  clear  that  I  do  all  I  can  in  my  practice  to 
conserve  the  deciduous  as  carefully  as  I  do  the  permanent  teeth. 

In  my  paper  to-night,  I  propose  to  deal  with  the  effect  of  marked 
dental  sepsis  on  the  health  of  children,  and  with  the  treatment  of  those 
all  too  common  cases  in  which  the  prophylactic  and  remedial  measures 
just  enumerated  have  not  been  carried  out,  and  the  child  has  been  brought 
to  us  with  advanced  caries  in  one  or  many  teeth.  Moreover.  I  want  it 
to  be  clearly  understood  that  I  have  in  my  mind  the  treatment  of  this 
sepsis  from  a  broad  national  point  of  view.  I  am  not  concerned  so  much 
to-night  with  the  treatment  of  the  children  of  the  rich,  for  although  of 
course  the  fundamental  principles  are  the  same  for  both  rich  and  poor, 
it  is  clear  that  in  dental  diseases,  like  all  other  diseases,  there  is  often 
one  means  for  the  rich  and  another  for  the  poor.  The  advice  given  to  a 
wealthy,  leisured  mother  (who  is  aided  by  nurses  whose  sole  work  is  to 
look  after  her  children)  may  be  different  from  the  advice  given  to  the 
busy  working-class  mother,  whose  day's  work  begins  when  she  gets  up 
in  the  morning  and  ends  only  when  she  goes  to  bed  at  night.  It  is  as 
futile  to  tell  such  a  mother  with  five  or  six  children  that  she  must  see 
that  they  clean  their  teeth  carefully  after  every  meal  with  a  tooth- 
brush, aided  by  floss  silk,  as  it  is  for  a  physician  to  order  the  bread 
winner  of  a  family,  earning  £3  a  week  and  suffering  from  phth  -  s, 
to  take  a  twelve  months'  sea  voyage. 

The  Effects  of  Dental  Sepsis  upon  Children. 

The  effects  of  dental  sepsis  upon  children  can  be  considered  under 
two  main  headings  :  (A)  General ;   (B)   Local. 

(A)   General. — It  was  during  my  work  at  the  Belgrave  Hospital  for 
Children  some  years  ago  that  I  first  began  to  appreciate  the  profound 
effect  that  dental  sepsis  may  have  upon  the  general  health  of  the  sufferers. 
When  I  first  took  up  this  work  I  thought  that  the  state  of  the  pale-fa 
tired-looking,  under  weighted  and  mentally  inefficient  children   whom 
I  saw  was  the  result  of    semi-starvation,  due    to    poverty.     One  d 
however,  I  happened  to  notice  a  mother  who  had  brought  sueh  a  child 
to  me  and  who  had  with  her  another  of  her  children,  who  had  not 
half-starved  appearance  but  who  looked   healthy  and  well.      Thin 
that  this  marked  difference  in  appearance   might  he  due   to   favour:: 
on  the  part  of  the  mother,  I  questioned  her  closely,  hut  found  that  her 
f — 9a 
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treatment  with  regard  to   the   food   of   both  children  was  the   same. 

1  then  looked  at  the  mouths  of  the  two  children.  My  little  patient  was 
suffering  from  advanced  caries,  with  its  consequent  gingivitis,  while  the 
mouth  of  the  other  was  healthy.  I  removed  the  septic  teeth  from 
the  one,  and  a  few  months  later  it  was  as  healthy  in  appearance  as  the 
other.  This  very  common  and  ordinary  case  illustrates  very  well 
the  effect  dental  sepsis  frequently  has  upon  children.  Mental  and 
physical  growth  is  retarded.  Pale  faced  and  anaemic,  their  eyes  have 
not  the  normal  lustre  of  healthy  children,  and  they  have  a  tired  and 
sleepy  look  about  them. 

Sir  Frank  Colyer  was,  I  think,  the  first  to  weigh  these  children 
before  and  after  treatment,  and  in  a  paper  read  before  the  Manchester 
Odontological  Society,  on  December  6,  1910, l  gave  the  weights  of  some 
of  the  cases  he  had  treated  for  sepsis.  He  showed  that  there  is  fre- 
quently a  marked  increase  in  weight,  too  great  to  be  accounted  for 
by  the  normal  increase  of  growth.  He  gives  details  of  the  following 
four  cases  : — 

M.  L.,  aged  4  years  6  months.  When  first  seen  was  suffering  from  gastro- 
intestinal trouble.  Teeth  removed  ED  ,  DB  .  In  this  case  the  ^E-  were 
not  carious  and  were  retained  until  the  ?15  erupted.  This  patient  lost  her 
gastro-intestinal  trouble,  and  between  June  8  and  October  2,  1909,  increased 
in  weight  from  2  st.  4  lb.  to  2  st.  8  lb.     The  normal  weight  should  have  been 

2  st.  8  lb.,  and  the  normal  increase  in  four  months  l|  lb.  This  patient 
increased  4  lb. 

W.  G.,  aged  7  years  4  months.     Stated  always  to  have  indigestion.     Teeth 

6  E  DC  |  C  DB6  m, 

removed  6KDC|Cdkg-  The  teeth  were  removed  on  December  6,  1909,  the 
patient  weighing  3  st.  2i  lb.       On  February  7  the  weight  had  increased  to 

3  st.  5.  lb.  and  all  symptoms  of  gastro-intestinal  trouble  had  ceased.  The 
average  weight  of  this  boy  should  have  been  about  3  st.  9*  lb.,  and  the 
increase  in  two  months  a  little  under  1  lb.  The  weight,  however,  increased 
in   two  months  2\  lb. 

A.  R.,  aged  6  years  7  months.  Complained  of  constant  feverish  attacks. 
Teeth  removed  -jnr"  ""dI--  Between  December,  1909,  and  October  23, 
1910,  the  weight  had  increased  from  3  st.  5  lb.  to  3  st.  10  lb.  Tim  feverish 
attacks  had  ceased  and  the  child  was  sleeping  and  eating  well.  This  patient 
was  about  average  weight  and  the  increase  in  weight  about  normal. 

The  rapid  increase  in  weight  following  extraction  is  at  times  very 
marked. 

1  Dental  Record,  L911,  xxxi,  p.  G7. 
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Chart  II.1 


Chart  I. — Weight  curve  of  child.  The  continuous  line  is  Budin's  onrve. 
The  interrupted  line  gives  the  record  of  the  child's  weight.  The  arrows 
indicate  the  extraction  of  maternal  teeth  ;  three  in  the  first  case,  two  in  the 
second.  The  direction  of  the  interrupted  line  before  the  extraction  would  lead 
to  a  weight  of  14  lb.  in  one  year  ;  after  the  extraction  to  one  of  2'2  lb. 

Chart  II. — Weight  curve  of  child.     Lines  as  before.     The  arrows  indicate  the 
extraction  of  eight  teeth,  twelve  teeth  and  four  roots,  and  eight  teeth  respectively. 
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1  Charts  I,  II  are  reproduced  from  Mr.  J.  F.  Cohvr's   "  Dental   Path)  I  IgJ  and  Surgery, 
by  permission  of  Messrs.  Longmans,  Green  &  Co 
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For  example,  in  his  fourth  case,  a  boy  aged  10  years  2  months,  it  was 

urjn   I  pn  p 

found  advisable  to  remove  EC  |  CDE.  Between  June  and  October  this  boy 
boy  increased  from  4  st.  6  lb.  to  4  st.  11  lb.  The  normal  weight  should  have 
been  about  4  st.  Ill  lb.  and  the  average  increase  in  four  months  about  2  lb. 
This  child  in  the  period  increased  5  lb. 

I  have  weighed  a  considerable  number  of  children  and  have  been 
able  to  amply  confirm  Sir  Frank  Colyer's  results.  As  he  points  out, 
the  increase  in  weight  is  not  always  shown.  In  a  few  cases  there  may 
even  be  a  slight  decline.  This  is  frequently  traceable  to  sepsis  in  other 
parts ;  for  example,  tonsils,  or  nasopharynx. 

One  of  the  chief  ways  by  which  dental  sepsis  in  children  produces 
this  loss  of  mental  and  physical  growth  is  by  the  loss  of  sleep.  A  careful 
investigation  of  the  history  of  these  cases  will  frequently  disclose  the 
fact  that  for  months  the  child  has  not  slept  well.  Its  nights  have 
been  disturbed  by  pain.  This  important  symptom  has  to  be  looked  for, 
as  children  do  not  as  a  rule  complain  of  it.  When  one  considers  the 
effect  of  a  series  of  bad  nights  upon  oneself,  the  importance  to  the 
child  of  this  lack  of  sleep  can  be  dimly  realized.  I  wish  to  emphasize 
this  point  with  all  the  power  that  I  can.  Its  importance  cannot  be 
exaggerated. 

Some  years  ago,  the  father  of  one  of  my  young  patients  at  the  Bel- 
grave  Hospital  for  Children  took  the  trouble  to  find  out  where  I  lived 
to  visit  me  for  the  purpose  of  thanking  me  for  my  treatment  of  his  son, 
aged  9.  Some  fourteen  months  before,  I  had  removed  his  twelve 
molar  teeth,  0  e  d  i  d  e  e-  The  father  told  me  that  up  to  that  time  the 
boy  had  always  been  delicate  and  ailing.  He  had  had  many  restless 
nights  from  toothache,  and  had  constantly  needed  medical  care.  He 
was  small,  under  weight,  pale  faced  and  very  backward  at  school.  He 
had  "  suffered  terribly."  A  few  days  after  the  operation  he  began  to 
change  rapidly.  He  has  now  rosy  cheeks,  looks  well,  has  regained 
his  normal  weight,  has  not  once  been  ill,  and  has  made  rapid  strides 
at  school.  It  seemed,  as  his  father  said,  as  though  a  millstone  had 
been  removed  from  about  his  neck. 

A  common  result  of  oral  sepsis  in  children  consists  in  gastro- 
intestinal disorders,  evidenced  by  gastric  and  abdominal  pain,  diarrhoea  of 
offensive  character,  with  much  undigested  food  in  the  motions,  marked 
wasting,  fretfulness,  night  terrors,  loss  of  appetite,  sleeplessness  and 
pallor  of  the  face.  Jn  treating  a  case  such  as  this,  it  would  appear  to 
he  a  common-sense  thing  first    to  inspect  the  mouth  and   to  remove 
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any  possible  source  of  infection  in  it  before  proceeding  to  treat  the 
stomach ;  yet  many  medical  practitioners  still  neglect  to  do  this.  In 
one  case  of  this  kind  which  came  under  my  care,  a  child,  aged  7,  had 
been  treated  for  no  less  than  fourteen  months  by  her  doctor,  who  had 
made  only  a  very  cursory  oral  examination.  Indeed,  as  the  child  was 
frequently  awake  at  night  with  toothache,  the  mother  had  more  than 
once  asked  him  whether  he  thought  that  the  condition  might  be  due  to 
the  teeth,  and  whether  he  thought  it  advisable  to  have  the  teeth  treated. 
but  the  doctor  had  replied  that  the  teeth  must  on  no  account  be 
removed,  because  that  would  injure  the  permanent  teeth,  and,  more- 
over, would  prevent  mastication  !  At  last  the  mother,  finding  that  the 
doctor's  medicines  did  no  good,  determined  to  have  the  teeth  attended 
to.  On  examination  I  found  advanced  caries  with  exposure  of  nearly 
all  the  pulps  in  ED  ,  DE  with  definite  chronic  abscesses  over  e^Tv  • 
Three  or  four  weeks  after  the  removal  of  these  teeth  the  child  was 
practically  well. 

This  gastro-intestinal  condition  is  due  to  sepsis  and  not  to  lack  of 
mastication,  as  is  proved  by  the  fact  that  the  patients  frequently  get 
well  very  soon  after  extraction  of  the  teeth,  and  almost  before  the 
gums  have  healed,  that  is  to  say,  while  the  gums  are  still  too  tender 
to  allow  of  mastication  upon  the  teeth  that  remain.  This  is  borne  out, 
I  think,  by  the  most  interesting  observations  of  Dr.  H.  Waller  upon 
dental  disease  in  nursing  women.  He  shows  that  in  many  instances 
in  which  a  breast-fed  baby  ceases  to  thrive  while  still  at  the  breast, 
the  trouble  can  be  traced  to  sepsis  in  the  mouth  of  the  mother.  He 
gives  details  accompanied  by  charts  (here  reproduced)  of  three  cases 
selected  from  nearly  200,  demonstrating  the  marked  gain  in  weight  of 
the  infants  after  the  extraction  of  septic  maternal  teeth  x  (see  Charts 
I-III,  p.  41). 

In  these  cases,  it  is  clear,  I  think,  that  the  digestive  apparatus  of 
the  child  is  unchanged;  that  the  improved  health  has  been  brought 
about  by  the  removal  of  sepsis  in  its  food.  Similarly,  as  Dr.  Sim 
Wallace  points  out,  anaemia  of  other  than  dental  origin  is  liable  to  be 
aggravated  by  the  chronic  toxaemia  and  septic  absorption  which  may 
be  associated  wTith  dental  sepsis.'2  Other  chrome  diseases  such  as 
tuberculosis  cannot  but  be  prejudicially  affected  by  an  insanitary  state 
of  the  mouth.  Typhoid  and  scarlet  fever  and  other  zymotic  diseases  have 
been  shown  by  Hunter  to  bo   much  more  dangerous  when  dental  Bepeis 

1  1. (inert,  L916,  ii,  p.  788 

:  ■•  Dental  Diseases  and  Public  Eealfch,"  • 
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is  present.1  Further,  sepsis  from  the  mouth  may  be  absorbed  into 
the  blood-stream,  giving  rise  to  such  diseases  as  septicaemia  or  endo- 
carditis. 

(B)  Local. — Under  this  heading  I  include  the  adjacent  parts  to 
which  infection  sometimes  spreads  by  continuity  of  tissue.  Pharyngitis, 
tonsillitis,  otitis  media,  and — much  more  rarely — meningitis  and  such 
like  troubles.  Infection  may  pass  down  the  lymphatics  to  the  sub- 
maxillary and  cervical  glands.  Some  hold  that  glands  are  so  commonly 
enlarged  in  children  that  it  is  not  worth  while  even  examining  for 
them.  In  my  opinion,  such  teaching  is  absolutely  wrong.  I  think 
(although  I  know  that  I  am  on  controversial  ground)  that  normally  the 
submaxillary  and  cervical  glands  are  not  palpable  in  children  ;  that  if 
they  are,  there  is  sepsis  somewhere.  Carious  teeth  frequently  produce 
enlarged  glands,  as  is  proved  by  the  fact  that  these  glands  disappear 
after  the  removal  of  the  teeth.  At  the  same  time,  I  am  well  aware 
that  we  see  enlarged  cervical  glands  in  children  with  perfectly  clean 
mouths. 

We  dental  surgeons  are  apt  to  forget  that  these  glands  drain  a  very 
large  area  apart  from  the  teeth  and  oral  mucosa — for  instance,  the 
tonsils,  the  nasopharynx,  the  orbits,  the  skin  of  the  face,  the  anterior 
part  of  the  scalp,  &c.  We  also  commonly  see  children  with  very  septic 
teeth  in  which  the  glands  are  apparently  not  affected,  but  as  Mr.  G. 
Morgan  points  out,  this  freedom  from  injury  to  the  gland  is  often 
more  apparent  than  real : — 

A  gland  constantly  irritated  by  micro-organisms  from  a  carious  tooth 
is  potentially  weaker  ;  it  is  more  vulnerable  than  a  gland  not  so  irritated. 
This  greater  susceptibility  to  injury  is  shown  by  the  effect  of  strain  on  such 
glands.  I  think  we  may  take  it  for  granted  that  a  gland  becoming  tender  and 
remaining  for  some  weeks  enlarged  from  simple  strain  is  not  a  healthy  gland. 
Its  resisting  power  has  been  lowered  by  having  to  deal  with  micro-organisms, 
perhaps  in  no  great  amount,  and  I  think  one  may  say  of  low  virulence,  but 
spread  over  long  periods.  A  girl,  aged  8,  coming  of  a  very  healthy  family  and 
living  in  a  good  house,  slipped  whilst  using  dumb-bells  and  strained  the  muscle 
of  her  neck.  The  next  day  there  were  two  tender  glands  a  little  in  front  of  the 
right  angle  of  the  jaw.  The  six-year-old  lower  molar  on  this  side  was  badly 
decayed  and  had  been  so  for  a  year,  yet  until  the  strain  there  was  no  sign  of 
enlarged  or  tender  glands.  After  the  strain  the  glands  remained  enlarged  for 
several  months,  and  one  finally  became  tubercular.  (Hands  in  the  groin  will 
BOmetimea  enlarge  from  the  strain  of  football,  but  careful  examination  of  the 

'  "  Oral  Sepsis  as  a  Can  eof  l>iscu-,cin  Relation  to  General  Medioine,"  Brit.  Med.Journ., 

1904,  ii,  p.  1358. 
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area  of  drainage  and  going  into  past  history  will  nearly  always  prove  that  the 
glands  were  not  in  their  normal  state  at  the  time  of  injury.  Measles  and 
whooping  cough  often  play  the  same  role  as  strain— i.e.,  glands  injured  hy 
carious  teeth,  and  yet  not  visibly  showing  any  change  will  enlarge  more  quickly 
and  remain  enlarged  longer  than  glands  not  so  injured.  I  could  supplement 
these  cases  by  others  proving  that  strain  alone  does  not  cause  inflammatory 
enlargement  of  healthy  glands."  ' 

It  should  be  remembered  that  a  very  slight  'septic  focus  in  children 
will  often  lead  to  enlarged  glands,  and  if  glands  are  palpable  we  should 
endeavour  to  find  the  cause.     It  is  true  that  the  glands  often   rapidly 
diminish  in   size  after  the   removal  of    septic  teeth,    but  they  do  not 
always  quite  disappear.     They  appear  to  be  fibrosed,  and  years  later,  at 
the  age  of  puberty,  they  occasionally  break  out  again,  and  examination 
may  show  them  to  be  tubercular.     Occasionally  these  infected  glands 
break  down,  and    the  infection  is  carried  to  other  parts  of  the&body, 
giving  rise,  possibly,  to   tubercular  lesions  in  the   bones,  or  it  is  even 
possible  that  tubercular  meningitis  may  be  set  up.     Mr.  J.  G.  Turner 
has  shown  that  sepsis  in  the  deciduous  teeth  not  uncommonly  leads  to 
damage  of  the  permanent  teeth  beneath  them,  as  shown  by  hypoplasia 
and  some  of  those  deformities  which  have  been  classed  under  the  term 
dilaceration,    commonest    among    the   premolars    and    fairly    common 
amongst  the  incisors.2     I  have  examined  a  number  of  radiographs  of 
the    bone    round    septic    deciduous    teeth    to    ascertain    whether    any 
rarefying  osteitis  is  to  be  observed,  especially  in  those  cases  in  which 
the  pulps  have  died  under  fillings.       I  am  not  able  to  make  a  definite 
statement  upon  this  at  present,  but  hope  to  bring  this  point  up  again 
on  a  future  occasion. 

Lastly,  the  carious  tender  teeth  by  disuse  bring  about  a  gingivitis 
which  may  spread  eventually  to  the  periodontal  membrane  ol  the 
permanent  teeth,  with  all  its  consequent  ill-effects  upon  the  health  of 
the  individual.  Many  of  our  citizens,  owing  to  neglect  of  their  teeth 
in  childhood,  have  had  dirty  septic  mouths  all  their  lives,  so  that  we 
need  scarcely  wonder  at  their  poor  physique. 

Such,  then,  is  a  by  no  means  complete  picture  of  the  possible 
consequences  of  sepsis  in  children  and  upon  the  national  physique. 
No  doubt  one  frequently  sees  children  with  exceedingly  Beptic  months 

1  "  Lymph  Glands  in  Relation  to  the  Teeth  and  Gumi 

p.  525. 

-"Injury  to  the  Teeth  of  Succession  by  A.b  the  Temporary    reeth  ■ 

Jottm.,  1909,  xxx,  p.  L286 
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apparently  in  robust  health.  I  have  reason  to  suspect,  however,  that 
in  some  of  these  cases  at  any  rate  this  robust  health  is  more  apparent 
than  real.  Then  arises  the  interesting  question,  What  percentage  of 
children  with  marked  sepsis  in  their  mouths  have  their  general  health 
thereby  affected  ?  It  is  a  question  which  I  fear  in  the  present  state 
of  our  knowledge  we  cannot  answer,  but  one  worth  trying  to  solve  in 
the  future. 

I  have  treated  between  seven  and  eight  thousand  children  in  the 
way  that  I  am  about  to  describe,  but  these  have  been  mostly  hospital 
patients  ;  consequently,  I  have  only  been  able  to  follow  up  the  history 
of  a  comparatively  small  number.  Of  these  I  can  definitely  state  that 
a  considerable  percentage  have  shown  marked  improvement  in  their 
general  health,  and  I  know  of  none  whose  health  has  been  adversely 
affected  by  the  removal  of  their  septic  teeth.  The  illustrative  cases  I 
am  giving  this  evening  are  merely  examples  of  very  many  others  of 
the  same  kind  which  have  come  within  my  experience. 

Would  that  I  had  the  power  of  a  Eaemaker  in  depicting  these  things 
graphically  !  I  would  draw  a  picture  showing  the  enormous  number 
of  children  of  our  race  wrapped  in  a  pall  or  dense  fog,  the  fog  of  dental 
sepsis,  retarding  their  mental  and  physical  development.  Drastic 
treatment  of  this  sepsis  is  like  snatching  away  the  pall  or  lifting  the 
fog.  Normal  weight  is  regained,  their  eyes  once  more  shine  brightly, 
and  the  palest  cheeks  become  rosy.  These  children  have  been  given 
a  chance  to  grow. 

The  Treatment  of  Dental  Sepsis  in  Children. 

All  deciduous  teeth  in  which  the  decay  is  sufficiently  advanced  to 
infect  the  pulp,  I  extract,  and  generally  their  antagonists  also.  I  only 
fill  teeth  when  1  feel  sure  that  the  pulp  is  not  affected.  This  condemns 
at  once  the  majority  of  decayed  deciduous  teeth,  because  the  pulps  of 
these  are  relatively  larger  than  in  permanent  teeth,  so  that  a  compara- 
tively small  cavity  is  sufficient  to  infect  the  pulp.  By  infected  pulp 
I  do  not  necessarily  mean  an  exposed  pulp.  Many  pulps  are  infected 
long  before  the  actual  exposure  has  occurred. 

I  treat  the  permanent  molar  teeth  in  the  same  way  as  the  deciduous 
teeth  if  the  roots  are  incomplete  at  the  time  of  the  pulp  infection.  I 
know  of  no  way  of  dealing  with  infected  pulps  in  children  which  I 
regard  as  sound.  The  treatment  recommended  by  many  practitioners 
of  sterilizing    and    capping    the  pulp  is,   in  my  judgment,  dangerous, 
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as  in  the  majority  of  cases  so  treated  the  pulp  eventually  suppurates 
and  dies  under  the  filling  and  the  teeth  remain  tender  and  uncom- 
fortable, so  that  the  child's  confidence  in  them  is  not  restored  and 
he  does  not  use  them  for  the  purpose  of  mastication  ;  frequently  they 
ache  and  he  remains  with  his  nights  disturbed.  The  following  case 
which  came  under  my  care  illustrates  these  points  : — 

The  patient  was  a  boy,  aged  5,  and  was  brought  to  me  by  his  mother  on 
account  of  pain  in  his  teeth  which  caused  him  to  have  restless  nights.  On 
examination,  I  found  he  had  no  less  than  eleven  amalgam  fillings  inserted  into 
his  deciduous  molars.  Three  of  these  teeth  g  ,,  '  were  obviously  dead  and 
tender  and  pus  could  be  squeezed  out  from  the  pockets  around  them.  The 
gums  all  round  the  mouth  were  inflamed  and  dirty.  It  was  clear  that  the 
child  had  not  used  these  teeth  for  the  purpose  of  mastication  for  some  time. 
The  submaxillary  lymphatic  glands  on  either  side  were  swollen  and  tender,  as 
also  were  the  cervical  glands  on  the  left  side.  The  mother  said  the  child  never 
seemed  well,  was  always  irritable  and  cried  himself  to  sleep  when  put  to  bed 
and  frequently  woke  during  the  night,  at  such  times  complaining  of  pain  in 
his  teeth  ;  that  he  had  not  had  a  good  night's  rest  for  months,  and  that  he  did 
not  care  for  his  food  and  did  not  eat  enough.  The  child's  general  appearance 
amply  bore  out  his  mother's  statements.  He  was  small  for  his  age,  pale 
faced,  and  his  eyes  lacked  the  brightness  and  intelligence  of  the  normal 
child.  The  dentist  who  filled  these  teeth  had  told  the  mother  that  nothing 
further  could  be  done  until  the  child  was  aged  10  or  11,  when  these  teeth 
would  be  shed,  and  that  it  was  absolutely  necessary  to  retain  them  for 
the  purpose  of  mastication.  A  second  dentist  had  confirmed  this  opinion. 
In  the  face  of  these  opinions  of  two  of  my  fellow  practitioners,  I  had  some 
difficulty  in  getting  the  parents'  consent  to  the  immediate  extraction  of  the 
deciduous  molars.  Fortunately  I  was  supported  on  this  occasion  by  the 
family  doctor  (more  often  than  not,  I  regret  to  record  that  I  have  found  in 
him  a  strenuous  opponent).  The  operation  was  performed  on  March  18,  1913. 
The  effect  was  startling.  On  that  night  and  each  following  night  the  child 
slept  well;  there  was  no  crying  out  and  no  restlessness  whatever.  On  April  22 
the  glands  were  only  just  palpable,  and  were  no  longer  tender,  and  the 
beneficial  effect  of  the  good  nights  on  the  child  was  obvious.  The  pallor  of 
his  cheeks  and  the  sleepy,  tired  look  had  vanished.  The  mother  said 
the  improvement  in  health  "seemed  marvellous''  and  the  child  was 
"altogether  brighter  in  himself."  He  was  eating  well  and  seemed  alv. 
to  be  hungry.  This  child  was  iw>t  weighed,  hut  it  was  apparent  that  he 
was  steadily  putting  on  weight. 

The  argument  against  extensive  extraction  in  children,  that  D 
cation  is  lost,   is  futile.     I  cannot  understand  how  it  is  that   medical 
and  dental  practitioners,  who   use   this  argument,   can    fail   to    Bee  for 
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themselves  that  the  power  of  mastication  is  already  lost.  No  child  will 
masticate  on  tender  teeth  and  exposed  pulps  ;  but  one  may  actually 
take  up  the  other  line  of  argument  and  say  that  by  the  removal  of 
tender  teeth  the  area  of  mastication  is  increased.  An  exposed  pulp 
in  a  deciduous  molar  means  that  the  child  will  not  masticate  on  that 
side  of  the  mouth,  so  that  the  important  six-year-old  molars  behind 
them  are  not  functional ;  remove  the  tender  tooth  and  these  teeth  will 
be  restored  to  usefulness. 

Experience  shows  that  the  child  regains  its  normal  weight  and 
health  after  extraction  of  all  septic  molars.  In  other  words,  experience 
shows  that  it  is  better  for  the  child,  if  food  has  to  be  bolted,  that  the 
food  be  as  clean  and  as  uncontaminated  by  pathogenic  organisms  as 
possible.  Here,  in  passing,  I  would  like  to  point  out  that  if  it  has  been 
decided  to  extract  the  six-year-old  molars,  it  is  best  to  do  so  early,  when 
the  child  is  about  10  years  old,  and  not  wait  until  the  twelve-year-old 
molars  have  erupted,  so  as  to  allow  these  latter  teeth  to  come  forward. 

If  you  take  thirty  children  and  arrange  them  in  a  group,  and  ten  of 
these  children  have  all  of  their  teeth  present  and  their  teeth  and 
mouths  perfectly  healthy,  and  ten  have  had  most  or  all  of  their  teeth 
removed  but  their  mouths  otherwise  healthy,  while  the  remaining  ten 
have  septic  teeth  and  inflamed  gums ;  it  will  be  easy  for  the  trained 
eye — aided  if  you  like  by  the  weighing  machine — to  pick  out  these 
last  ten  children,  but  it  will  not  be  possible  to  separate  the  remaining 
twenty. 

Another  argument  against  the  extraction  of  teeth  is  that  it  prevents 
the  proper  growth  and  development  of  the  jaws.  If  the  extraction  of 
teeth  adversely  influences  the  growth  of  the  jaws,  it  is  said  to  be  clear 
that  if  several  teeth  are  removed  on  one  side  and  not  on  the  other,  the 
jaws  on  the  one  side  from  which  these  teeth  have  been  extracted  will 
show  a  deficient  growth  ;  whereas,  the  side  from  which  the  teeth  have 
not  been  removed  will  grow  normally,  giving  the  whole  face  a  lopsided 
appearance.  Experience  shows  that  save  in  exceptional  cases  nothing 
of  the  kind  happens  ;  on  the  contrary,  the  jaws  still  reach  their  normal 
development  on  both  sides,  in  spite  of  the  loss  of  the  teeth  on  the  one 
side.  Or  again,  if  we  extract  teeth  from  the  upper  jaw  and  not  from 
the  lower,  it  has  been  said  that  the  upper  jaw  will  not  grow  properly 
but  the  lower  will,  so  that  we  shall  have  brought  about  an  "  inferior 
protrusion  "  or  vice  versa ;  but  nothing  of  the  kind  happens,  which 
shows  that  the  normal  growth  of  the  upper  jaw  has  apparently  not  been 
affected  by  the  extraction  of  the  teeth. 
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early  e^otioToft'^T'  WhiCh  "**»•  »^«on  is  that  the 
earry  extraction  of  dec.duous  teeth  will  lead  to  the  forward  movement 

tt  a  c  r^r: '  "Si  r:, caus,ng  — *« and  «-^K 

molars  have  occluded   tWe  T  £*?"  bef°l'e  the  permaDeQt 

CIS  ~  -«  "-  5Sft  2 

or  the  four  premolars,  according  to  circumstances.     If    he  ext  action 

^^rde^rnent  ,"o,ais  ha™  -— *  *™  ^  ^ 

home  to  me  by  a  demonstration  by  Si,  Frank  Colyer  at  one  of  Tit 

when    this  was  scraped  off,  a  little  ring  0f  inflam       g    fa  1  ^  1° 
the  tooth  was  seen,  due  to  the  frequent  lodgment  of  food      Til 

Z  •  £?£7tfS  the  impo™  rel^* f^~ 

tootfi,  toi  it  left,  it  ,s  hable,  ow.ng  to  the  tenderness  of  the  .mm  around 
■t    o  prevent  mastication  and  to  force  the  child  into  the  pernl    ous  h  b, 
of  unilateral   mastication.     In  those  cases,  however  in  which  ,h.  , 
lower  deciduous  molars  and  the  first  npper   but  no  '2  ^ 

deciduous  nmlars  are  carions,  I  leave  the  L°  in  Z  """i 
under  6)  in  position,  following  the  teaching  o^  ,',,,,  I  t"  "f, 
the  permanent  molars  have  erupted  and  ocduded  "'^  "m" 

I  think  vve  do  not  realize  sufficiently  the  inmm-f-,,,™  „# 

unilateral  mastication.     „   „ls  „,„'„„    J    ," ',  £     ,"  'J'^ 

a  marked  gingivitis,  and   ,  important  s^Z^oU™  £2 

^Z'zr^rr^'""^ .<-,,„,„,„,'■: 

eiupted,  the>    quickly   become  septic  also      [  am  «nr»™     i  *i 

-J-  -  Periodontal  disease  , ^^U^^SXSX 

There  is  another  argumenl  in  favour  ol  ezt»otton  which,  b 
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I  bring  forward  with  some  hesitation — that  of  expediency.  One  would 
perhaps  hardly  be  justified  in  acting  upon  expediency  alone  were  it  not 
supported  by  the  other  and  more  powerful  arguments  that  I  have  already 
stated. 

Of  the  7,000,000  or  so  children  of  this  country,  approximately 
6,000,000  require  dental  aid.  I  think  if  I  allow,  on  an  average,  one 
hour's  work  for  each  child  to  do  what  is  required,  I  shall  not  be  accused 
of  overstating  the  case.  If  this  work  is  carried  on  at  the  rate  of  five 
and  a  half  hours  a  day,  it  will  take  one  man  nearly  3,000  years  to 
complete.  This  rough  calculation  will  show  that  we  have  nothing 
like  enough  dental  surgeons  to  get  through  the  work.  On  the  other, 
if  we  extract  all  teeth  with  infected  pulps,  a  tremendous  amount  of 
time  will  have  been  saved.  It  is  difficult  to  estimate  the  beneficial 
effect  this  work  would  have  upon  the  health  of  the  children,  and 
consequently,  upon  the  physique  of  the  Nation ;  although  it  is  true 
we  should  have  a  greater  number  of  crowded  arches  to  deal  with. 
A  result  cheap  indeed,  at  the  price  !  Of  course,  there  is  no  doubt 
that  as  the  years  go  on  this  huge  mass  of  dental  work  in  children 
will  gradually  lessen  as  the  teaching  of  prevention  becomes  general 
in  schools. 

It  takes  a  considerable  amount  of  courage  to  condemn  a  large  number 
of  teeth  in  a  child.  This  necessary  courage  can  only  be  acquired  by 
observing,  recording  and  pondering  over  the  evil  consequences  of 
leaving  these  septic  teeth.  Many  members  of  the  dental  profession  at 
the  present  day  appears  to.  lack  this  courage,  or  have  not  yet  realized 
sufficiently  the  great  harm  they  are  doing  to  their  patients  by  leaving 
septic  teeth.  Four  times  during  the  past  six  months  parents  have 
brought  children  to  me  simply  and  solely  because  they  have  heard  that 
I  am  willing  to  treat  children.  One  case  was  that  of  a  boy,  aged  5  ; 
every  tooth  in  the  child's  mouth  was  carious  almost  down  to  the  gum 
margin,  causing  a  septic  gingivitis  and  profoundly  affecting  his  health. 
The  father  told  me  that  he  had  taken  the  child  to  two  dentists  and  a 
doctor,  each  of  whom  said  that  nothing  could  be  done.  The  father 
told  me  that  common  sense  convinced  him  that  something  could  and 
ought  to  be  done.  Removal  of  all  the  deciduous  teeth  has  had  a  very 
marked  beneficial  effect  upon  this  boy's  health,  but  will  no  doubt  lead 
to  crowding  later  on  and  the  sacrifice  of  four  permanent  teeth.  I  have 
explained  this  to  the  parents,  but  they  do  not  seem  to  think  that  this  is 
worth  considering  in  face  of  the  immense  improvement  in  the  child's 
general  health — an  attitude  which  I  cordially  endorse.    In  another  case, 
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a  little  boy  was  brought  to  me  with  a  large  swelling  in  connexion 
with  his  left  lower  deciduous  molar.  A  doctor  had  treated  this  for 
eight  weeks,  stating  that  the  tooth,  being  a  temporary  one,  must  on 
no  account  be  removed.  During  this  time  the  swelling  on  the  jaw  had 
become  hard  and  brawny ;  pus  had  burst  through  the  skin,  and  when  I 
came  to  remove  the  tooth  I  found  a  large  piece  of  necrosed  bone  at  the 
bottom  of  the  sinus.  Had  the  tooth  been  removed  eight  weeks  sooner 
the  patient  would  have  been  spared  permanent  disfigurement. 

It  is  true  that  a  considerable  number  of  dentists  do  not  wish  to 
treat  children.  It  is  not  given  to  everyone  to  have  the  patience  and 
tact  that  is  necessary  to  deal  with  young  children,  but  if  a  practitioner 
has  not  these  qualities  he  should  manfully  recognize  the  fact  and  send 
children  to  those  who  will  undertake  their  treatment. 

The  ignorance  of  a  small  but  harmful  minority  of  medical  practi- 
tioners concerning  dental  matters  is,  without  exaggeration,  nearly  as 
great  as  that  of  the  general  public. .  These  men  cannot  yet  appreciate 
their  own  ignorance  and  sometimes  give  advice  on  dental  matters — 
advice  which  is  not  only  wrong  but  often  positively  extremely  harmful. 
Progress  is  being  made,  but  it  is  slow.  In  the  war  against  dental 
disease  and  its  train  of  consequences;  in  the  effort  to  snatch  off  the 
pall  and  clear  away  the  fog  of  sepsis  which  envelops  our  children, 
I  have  sometimes  thought  that  these  medical  practitioners  are  like 
evil  spirits,  doing  their  utmost  to  prevent  the  clearance  of  that  fog. 
On  more  than  one  occasion  when  1  have  urged  the  removal  of  abscessed 
teeth  which  are  keeping  their  possessor  awake  night  after  night  with 
pain,  besides  causing  severe  general  ill-health,  the  medical  adviser  has 
stepped  in  and  said  that  nothing  must  be  done  to  the  teeth  until  the 
child's  health  has  improved.  It  is  difficult  to  follow  what  is  in  the 
mind  of  the  giver  of  such  advice.  What  would  one  say  if,  when  his 
house  was  burning,  the  firemen  told  him  that  they  must  wait  until  tin- 
heat  had  cooled  down  a  bit  before  they  commenced  to  put  it  out  " 

Lastly,  I  would  like  to  emphasize  one  more  point,  which  I  consider 
very  important,  namely,  that  if  extensive  extraction  has  been  decided 
upon,  it  should  be  carried  out  at  one  time  under  one  general  anaesthetic 
such  as  ethyl  chloride.  In  this  way  we  put  much  less  strain  upon  the 
nerves  of  the  little  patients.  In  one  case  which  came  under  my 
observation  a  dentist  had  condemned  twelve  septic  teeth  and  proa  « Vied 
to  remove  them,  one  at  a  time,  under  gas.  After  five  teeth  had  been 
removed  in  this  way  the  child's  nerves  had  been  shattered.  1  can 
no  great  objection  and  very  little  risk  in  removing  all  that  ai  u\ 

at  one  operation. 
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DISCUSSION. 

Dr.  ARTHUR  Saunders  :  I  should  like  in  the  first  place  to  take  the 
opportunity  of  stating  that  from  the  point  of  view  of  a  physician  I  am  in 
complete  agreement  with  what  Mr.  Steadman  has  said  as  to  the  far-reaching 
constitutional  effects  of  dental  sepsis  in  children,  and  personally  to  thank  both 
him  and  Mr.  Lloyd  Williams  for  the  valuable  service  they  have  rendered  to 
the  children  in  my  department  in  removing  in  so  many  cases  the  primary  cause 
of  their  ill-health.  He  has  well  described  the  dull,  thin,  undersized,  anaemic 
patients  who  are  the  victims  of  this  condition.  The  wasting  and  anaemia  are  often 
so  marked  and  accompanied  also  by  headaches,  feverishness,  night  sweating, 
and  slight  cyanosis  that  the  suspicion  of  early  pulmonary  tuberculosis  is  often 
aroused.  The  cyanosis  is  usually  associated  with  slight  dilatation  of  the  heart, 
both  no  doubt  being  due  to  a  toxic  myocarditis.  Albuminuria  also  is  frequently 
present,  and  by  no  means  rarely  the  presence  of  albumin  in  considerable 
quantities,  together  with  casts  and  red  and  white  blood-cells,  point  to  a  more 
definite  nephritis.  And  it  is  to  dental  sepsis  as  a  not  infrequent  and  less  com- 
monly recognized  cause  of  nephritis,  and  particularly  of  a  haemorrhagic 
nephritis,  that  I  would  like  especially  to  refer.  Such  a  nephritis,  sudden  as 
a  rule  in  its  onset,  may  present  early  a  smoky  or  bright  red  appearance  of  the 
urine  from  the  presence  of  blood,  and  closely  resembles  the  glomerular 
nephritis  seen  in  scarlet  fever.  When  the  condition  is  treated  at  once  by  the 
removal  of  the  septic  teeth,  it  is  remarkable  how  quickly  the  blood  disappears 
and  the  urine  becomes  normal.  In  other  cases,  however,  where  the  damage  to 
the  kidney  is  of  long  standing,  the  injury  may  be  so  great  as  to  lead  to  a 
progressive  or  even  fatal  nephritis.  I  am  very  strongly  in  favour  in  these 
cases  of  the  immediate  removal  of  all  the  septic  teeth  at  one  sitting  under  a 
general  anaesthetic. 

Mr.  E.  B.  DoWSETT  :  With  regard  to  the  charge  brought  by  Mr.  Steadman 
against  medical  practitioners  generally,  I  think  his  experiences  in  that 
respect  must  have  been  rather  unfortunate,  as  I  must  say  I  have  always  had 
the  greatest  possible  support  from  the  doctor  on  every  similar  occasion. 
Apart  from  this,  I  fully  agree  with  the  views  expressed  in  the  paper,  and  had 
been  practising  this  method  of  treating  children  for  some  years  before 
the  War.  I  was  fired  with  enthusiasm  by  our  President  about  that  time  by 
seeing  some  of  his  cases  of  children-  radically  treated  and  exhibited  at  a 
conversazione  at  Leicester  Square.  The  results  of  early  and  multiple  extractions 
of  the  temporary  teeth,  in  such  cases  as  described,  so  impressed  me  that 
I  adopted  the  same  procedure  at  once.  Before  the  War  I  had  a  whole  series 
of  cases  so  treated  at  Guy's  Hospital,  all  showing  distinctly  beneficial  results 
therefrom.  Iiecontly  we  have  instituted  a  special  children's  department 
at  Guy's,  under  Mr.  Bull,  who  I  trust  is  now  carrying  on  the  good  work. 
Of  course,  the  two  criticisms  that  have  always  been  directed   against  such 
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treatment  are  :  (l)  The  small  amount  of  masticating  power  left  to  children, 
and  (2)  irregularities  arising  later  in  the  permanent  dentition.  With  regard  to 
the  first,  it  is  extraordinary  how  wonderfully  well  these  children  will  and  can 
eat  with  practically  no  teeth,  for  they  all  thrive  and  fatten  without  their  teeth 
as  they  never  did  while  carious  and  septic  teeth  were  still  in  their  mouths. 
Apropos  of  this,  Mr.  J.  (i.  Turner,  who  will  J  urn  sure  correct  me  if  I  am 
wrong,  some  few  years  ago,  I  believe,  went  so  far  as  to  declare  that  not  even 
permanent  teeth  were  necessary.  With  regard  to  the  second  criticism,  the 
only  irregularities  that  can  arise  consist  in  a  slight  crowding  in  the  premolar 
region — a  condition  easily  capable  of  treatment.  This  is  a  very  small  price  to 
pay  for  a  clean  mouth  and  a  healthy  constitution,  for  a  healthy  constitution  is 
the  main  and  proved  justification  for  the  treatment  described  in  the  paper  this 
evening.  Treatment  of  exposed  pulps  in  the  temporary  teeth  should  never  be 
undertaken  ;  there  is  no  sound  treatment  except  extraction.  With  regard 
to  infection  of  the  pulp  before  actual  tangible  exposure — although  it  is 
pathologically  possible  for  the  pulp  to  become  infected  through  the  tubes 
of  hard  dentine — nevertheless  the  general  method  I  adopt  is  to  fill  cavities  in 
temporary  teeth, — provided  1  find  a  layer  of  hard  dentine  still  overlying  the 
pulp,  but  to  extract  the  teeth  when  there  is  only  a  layer  of  decalcified  and 
softened  dentine  over  the  pulp,  or  when  the  pulp  is  actually  exposed. 

Mr.  A.  T.  Pitts  :  Mr.  Steadman  has  brought  a  serious  indictment  against 
both  the  medical  and  dental  professions  in  stating  that  some  members  of  both 
professions  do  not  sufficiently  recognize  the  serious  results  of  dental  sepsis  in 
children.  During  the  last  few  years  I  have  seen  a  large  number  of  children 
at  the  Hospital  for  Sick  Children,  and  I  endorse  all  Mr.  Stead  man's  vi  - 
The  effects  of  dental  sepsis  in  children,  both  local  and  general,  are  indeed 
serious,  and  the  improvement  in  the  general  health,  when  the  infected  teeth 
are  removed,  is  striking.  Even  in  those  cases  in  which  it  lias  been  necessary  to 
render  the  mouth  practically  edentulous,  the  children  gain  in  weight,  and  are 
able  to  eat  their  food  in  comfort.  It  is  not  uncommon  to  see  mouths  in  which 
the  apices  of  necrosed  roots  have  ulcerated  through  the  gum,  a  condition 
comparable  to  sequestra  being  exfoliated,  hi  any  other  part  of  the  body  this 
would  be  regarded  as  a  serious  condition,  and  yet  in  the  mouth  it  will  some- 
times pass  unheeded.  I  am  in  entire  agreement  with  Mr.  Steadman  when  he 
says  that  extraction  is  the  only  treat  incut  for  deciduous  teeth  which,  are  septic 
or  have  exposed  pulps  ;  I  do  not  know  of  any  way  in  which  the\  can  be  treated 
so  as  to  leave  the  mouth  free  of  infection.  There  is  no  doubt  that  premature 
loss  of  the  deciduous  teeth  frequently  leads  to  crowding  of  the  permanent 
teeth,  but  compared  to  the  evils  of  sepsis  it  is  quite  negligible.  It  has  been 
stated  that  this  crowding  of  the  permanent  teeth  is  a  predisposing  eaus 
periodontal  disease  in  later  life  ;  even  if  this  be  80,  I  would  say  that  an  infection 
occurring  in  adult  life  when  growth  has  ceased  and  metabolism  has  reached 
an  equilibrium,  is  less  serious  than  that  occurring  in  a  growing  child  who 
requires  nourishment  over  and  above  that  needed  to  repair  the  daih 
energy. 
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Mr.  ARTHUR  Colyer  :  I  regret  that  owing  to  my  late  arrival  at  the 
meeting  I  missed  the  opportunity  of  hearing  the  early  part  of  Mr.  Steadman's 
paper.  With  the  part  I  did  hear  I  am  almost  in  entire  agreement.  One  is 
naturally  of  opinion,  after  the  teaching  of  the  last  twenty  years,  that  the  chief 
principle  to  keep  in  mind  when  treating  children's  teeth  is  that  of  prevention  of 
local  and  general  infection  of  the  individual.  I  must  say  that  I  am  rather 
surprised  that  it  was  necessary  to  emphasize  the  necessity  of  adopting  such 
treatment  as  recommended  hy  the  reader  of  the  paper.  When  stopping  children's 
teeth,  I  helieve  in  stopping  them  well.  There  is  just  one  method  of  treatment, 
not  new,  which  occasionally  I  find  very  efficacious.  In  nervous  children  in 
whom  proximal  cavities,  either  in  the  incisor  or  molar  regions,  are  well  developed 
thorough  treatment  hy  means  of  stoppings  is  sometimes  almost  impossible.  In 
such  cases  I  cut  with  fine  stones  broad  V-shaped  spaces  and  treat  the  proximal 
surfaces  with  nitrate  of  silver.  Such  treatment,  if  efficient  use  is  made  of  the 
toothbrush,  leads  to  arrest  of  caries  and  restoration  of  a  healthy  interdental 
gingiva.  One  benefit  of  fairly  early  removal  of  the  second  temporary  molars 
is  the  opportunity  afforded  of  stopping  the  medial  surfaces  of  the  six  year 
molars  before  the  carious  condition,  which  is  almost  always  present  in  these 
cases,  has  become  extensive.  One  is  able  to  insert  early  a  thin  line  filling, 
and  so  to  give  the  remaining  unaffected  structures  a  better  chance  of  remaining 
sound.  In  private  practice  I  much  prefer  gold  as  a  filling  in  these  small  line 
cavities,  because  amalgam,  by  changing  shape,  creates  spaces  for  the  lodgment 
of  food.  One  should  not  forget  the  use  of  Woodhouse  plates,  which  hold  back 
the  permanent  molars  while  the  premolars  and  canines  scramble  into  place. 
With  reference  to  the  knowledge  possessed  by  doctors  of  the  scientific  treat- 
ment of  children's  teeth,  my  experience  is  not  in  accord  with  that  of  Mr. 
Steadman.  They  may  not  hold  such  advanced  views  as  the  writer  of  the  paper, 
but  the  advice  they  give  is  based  upon  a  good  knowledge  of  the  pathological  con- 
ditions. As  to  dental  surgeons  who  do  not  treat  children's  teeth,  I  would  go 
further  than  a  previous  speaker.  The  practitioners  who  do  not  treat  temporary 
teeth,  and  hold  the  opinion  that  such  treatment  is  not  necessary,  and  at  the 
same  time  do  not  advise  that  the  children  be  placed  under  the  care  of  others, 
are  in  my  opinion  guilty  of  malpraxis,  and  should  be  placed  on  a  separate 
register. 

Mr.  J.  LEWIN  PAYNE  :  There  is  one  aspect  of  the  subject  upon  which 
I  think  sufficient  stress  has  not  been  laid  in  the  course  of  this  discussion, 
and  that  is  the  question  of  prophylactic  treatment.  If  the  paper  is  to  give 
a  clear  lead  to  the  profession  in  regard  to  dental  sepsis  in  children,  and 
especially  if  Mr.  Steadman  is  to  bring  the  matter  before  a  meeting  of 
medical  men,  it  is  most  important  that  the  methods  of  prophylaxis  shall 
be  fully  and  clearly  stated.  I  cannot  agree  that  it  is  futile  to  instruct 
either  the  mothers  or  the  children  in  prophylaxis.  On  the  contrary,  I  am 
convinced  this  is  a  most  important  part  of  our  duty.  How  many  children 
are  taught  to  keep  the  mouth   really  clean  ?      How  many  of    them    have    a 
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toothbrush  of  proper  size  and  shape  and  with  the  bristles  correctly  arranged ? 
How  many  children  are  taught  natural  cleanliness  of  the  mouth  by  the 
employment  of  suitable  food  and  drink,  and  the  use  of  the  tongue  at  the  end 
of  a  meal  ?  In  my  experience  not  25  per  cent,  of  the  children  of  even 
well-to-do  people  know  how  to  clean  their  teeth  effectively.  After  all,  when 
we  recommend,  as  too  often,  alas,  we  are  compelled  to  do  for  the  sake  of  the 
general  health,  the  extraction  of  large  numbers  of  children's  teeth  we  really 
acknowledge  the  defeat  of  surgery  just  as  much  as  the  general  surgeon  does 
when  he  is  driven  to  amputate  a  limb.  Prophylaxis  alone  can  save  us  from 
this  position,  and  it  is  our  duty  to  make  this  more  clear  to  our  patients  and  to 
the  public.  Moreover,  if  prophylaxis  is  not  taught,  the  dirty  condition  of  the 
mouth  often  seen  in  young  children,  and  so  graphically  described  by  Mr. 
Steadman,  may  be  repeated  four  or  five  years  after  all  the  temporary  teeth 
are  gone. 

Mr.  J.  G.  TURNER  (in  reply  to  Mr.  Dowsett)  :  In  a  paper  on  the  "  Value 
of  Teeth  to  the  Human  Economy,"  I  said  that  from  childhood  to  old  age  teeth 
were  non-essential ;  foul  teeth  were  the  enemy,  not  want  of  teeth.  This  pro- 
voked an  astonishing  torrent  of  abuse,  for  which  this  evening's  proceedings 
have  made  some  amends.  With  the  main  thesis  of  the  paper  I  must 
heartily  agree.  Till  prevention  comes  into  its  own  extraction  will  remain  the 
chief  means  of  treatment.  There  are  not  enough  dentists  in  England  to  deal 
with  the  saveable  teeth  of  school-children  alone.  When  clinically  investigating 
hypoplasia  of  teeth  I  came  to  the  conclusion  that  dental  sepsis  in  early  child- 
hood was  in  some  cases  the  cause  of  hypoplasia  of  the  permanent  teeth. 
Unlike  other  tissues,  the  teeth  are  incapable  of  repair  and  show  a  permanent 
record  of  the  injury  caused  by  the  prolonged  sepsis.  Karl  Pearson,  I  believe, 
has  shown  that  in  cases  of  scarlet  fever  the  cranial  measurements  are  smaller 
than  normal.  The  same  reasoning  can  be  applied  to  prolonged  dental  b*  \ 
and  it  thus  becomes  obvious  that  serious  physical  and  mental  disability  nia\ 
be  caused  thereby.  In  this  connexion  I  suggest  that  myopia  of  school 
maybe  due  to  dental  sepsis,  the  strain  of  the  extra-ocular  muscles  in  convey- 
ance acting  on  a  sclera  weakened  by  malnutrition  or  actually  inflamed  by  toxic 
poisons  or  true  bacterial  infection,  causing  it  to  stretch.  A  similar  case  is  to 
be  seen  in  flat-foot.  I  would  also  draw  attention  to  the  fissured  tongue  often 
seen  in  children.  This  seems  sometimes  to  be  congenital,  but  most  often  it  i> 
part  of  a  general  chronic  septic  stomatitis  due  to  loul  teeth. 

Mr.  George  Northcroft:  Other  speakers  have  dealt  with  Mr.  Stoadman's 

paper  from  the  point  of  view  of  the  method  of  dealing  with  certain  forma 
oral  sepsis,  with  which  most  of  us  are  in  hearty  agreement,  and  have  been  for 
years.     There  are,  however,  one   or  (wo   points   of  detail    that   seem    to    need 
modification.     For  instance,    the  statement    that    dilaceration    is   oommi 
among  premolars  and   is  due  to   sepsis,  as   far  as  1  know,  lack'-   continuation 
Mr.  Steadman   seems  to  be  inconsistent  as  to  Ins  view-,   on  the  evil    i 
what  might  he  called  minor   sepsis   and  on  the  development  of  the 
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the  removal  of  the  temporary  teeth.  He  draws  attention  to  the  fact  that 
gingivitis  results  from  the  accumulation  of  food  round  isolated  temporary 
teeth,  implying  that  general  sepsis  will  result  if  these  are  left,  and  then  says, 
following  the  President's  practice,  he  leaves  isolated  ^--E  in  place,  with  a 
view  to  holding  back  the  — .  He  also  maintains  that  if  the  —  and  o\§ 
are  once  in  occlusion  they  do  not  move  forward,  whereas  it  is  a  well  known 
fact  that  these  teeth  do  alter  in  their  antero-posterior  relationship  in  the  jaws 
during  the  growing  period.  In  one  portion  of  his  paper  Mr.  Steadman  says 
that  the  growth  of  the  jaws  will  undoubtedly  be  affected  and  -it  will  be 
necessary  to  remove  permanent  teeth,  either  the  first  permanent  molars  or 
the  premolars,  and  in  another  place  he  says  the  normal  growth  of  the  upper 
jaw  has  apparently  not  been  affected  by  the  extraction  of  the  teeth.  You 
certainly  cannot  have  it  both  ways.  He  also  says  that  if  unilateral  extraction 
is  resorted  to  normal  development  will  still  take  place.  Now,  it  is  a  well  known 
fact  that  unilateral  extraction  causes  deviation  of  the  centre.  If  Mr.  Steadman's 
powers  of  observation  have  not  led  him  to  see  that  a  very  large  proportion  of 
the  population  have  asymmetrical  faces  in  any  case,  it  is  scarcely  to  be 
expected  that  he  would  see  the  effect  of  asymmetrical  extraction  on  the 
development  of  the  jaws  or  the  features  ;  and,  therefore,  to  make  a  claim 
that  the  effect  of  extraction  does  not  produce  a  disharmony  of  the  features, 
because  it  has  not  been  observed  by  him,  is  a  statement  one  cannot  allow  to 
pass  unchallenged. 

Mr.  Steadman  (in  reply) :  Dr.  Saunders  has  made  a  valuable  contribution 
to  the  discussion.  I  am  sure  that  I  am  expressing  the  feelings  of  members  in 
stating  how  pleased  we  are  to  welcome  members  of  other  branches,  especially 
when  they  add  to  our  knowledge  in  the  way  that  Dr.  Saunders  has  done. 
Mr.  Arthur  Colyer  appears  on  the  whole  to  have  been  more  fortunate  in  the 
medical  men  that  he  has  met  than  I  have  been,  but  I  wish  to  emphasize 
the  fact  that  I  have  been  careful  to  point  out  that  my  remarks  refer  to  the 
minority  only.  In  reply  to  Mr.  J.  Lewin  Payne,  I  quite  agree  with  him  in 
the  importance  of  teaching  prophylaxis,  but  it  should  be  carried  out  on  the 
lines  advocated  by  Dr.  Sim  Wallace,  that  of  proper  dietary— self-cleansing 
detergent  food — rather  than  by  toothbrushes.  In  the  case  of  the  poor,  at  any 
rate,  toothbrushes  often  do  more  harm  than  good  through  their  not  being  kept 
clean  ;  for  instance,  it  is  not  uncommon  to  find  one  toothbrush  being  used  for 
a  whole  family.  A  toothbrush  for  each  member  of  a  large  family  costs 
money  and  is  often  an  item  of  expense  which  cannot  be  met.  In  reply  to 
Mr.  Northcroft,  the  evidence  for  dilaceration  and  hypoplasia  being  frequently 
due  to  sepsis  is  to  be  found  fully  described  in  Mr.  J.  G.  Turner's  paper  from 
which  I  was  quoting.  With  regard  to  Mr.  Northcroft's  criticism  about  leaving 
the  |  in  position,  I  thought  that  I  had  made  it  clear  that  .1  did  this  only 
when  the  patient  was  aged  about  G,  that  is  to  say,  just  before  the  eruption  of 
the  first  permanent  molars,  and  then  merely  during  the  time  of  their  eruption, 
in  order  to  hold  them  back.   1  consider  this  course  to  be  tho  lesser  of  two  evils. 
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I  cannot  accept  Mr.  Northcroft's  statement  that  it  is  a  well-known  fact — 
or  indeed  that  it  is  a  fact  at  all — that  teeth  move  forward  to  any  great  extent 
once  they  have  occluded.  Mr.  Northcroft  has  not  grasped  my  meaning  ahout 
the  growth  of  the  jaws.  I  am  convinced  that  the  growth  of  the  jaws  is 
unaffected  by  the  extraction  of  teeth.  The  reason  that  permanent  teeth  have 
sometimes  to  be  extracted  subsequent  to  the  extraction  of  deciduous  teeth 
owing  to  the  resultant  overcrowding,  is  not  due  to  lack  of  growth  of  the  jaws 
but  to  the  forward  movement  of  the  first  permanent  molars,  which  I  have 
admitted  takes  place  in  cases  in  which  the  second  deciduous  molars  are 
extracted  early  before  the  eruption  and  occlusion  of  those  teeth.  In  certain 
cases  it  is  very  much  better  to  allow  this  forward  movement  than  to  leave  in 
septic  teeth.  With  regard  to  Mr.  Northcroft's  remarks  about  asymmetry. 
I  am  fully  aware  that  asymmetry  of  the  face  is  very  common,  this  being  due, 
however,  not  to  extraction  of  teeth  as  stated  by  Mr.  Northcroft,  but  to 
moulding  at  birth  as  pointed  out  by  the  President,  as  it  is  very  common 
in  persons  who  have  never  had  any  extractions  performed.  Mr.  Northcroft 
has  admitted  that  this  asymmetry  is  so  slight  that  it  has  to  be  carefully  looked 
for  in  order  to  discover  it.  This  being  so,  it  is  surely  better  to  extract  the 
septic  teeth  and  give  the  child  a  chance  of  full  development  with  a  slight 
asymmetry  (even  if  this  were  due  to  extraction),  than  to  retain  these  teeth 
during  the  important  years  in  which  growth  is  taking  place,  to  the  lifelong 
injury  to  that  growth,  both  mentally  and  physically.  Here  again  it  is  the 
lesser  of  two  evils. 
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Case    illustrating    the    Need    for    Conservative    Treatment    of 
Bone  Fragments  in  Compound  Fractures  of  the  Mandible. 

By   Gilbert    Chubb,  F.R.C.S. 

The  patient  had  a  very  extensive  wound  laying  bare  the  mandible 
from  the  middle  of  the  ascending  ramus  almost  to  the  symphysis  ;  the 
mental  foramen  being  clearly  visible.  There  was  a  double  fracture 
of  the  mandible ;  posteriorly  just  above  the  angle,  and  anteriorly  in  the 
canine  region.  The  loose  fragment  carried  two  molars  and  one  bicuspid, 
all  of  which  were  clearly  visible  in  the  wound  :  the  latter,  of  course, 
opening  widely  into  the  mouth  (fig.  1).  The  loose  fragment  was  sup- 
ported in  correct  occlusion  by  dental  splints,  and  subsequent  radiograms 
show  it  firmly  united  at  either  end  with  the  teeth  in  good  position  (fig. 2). 
During  the  process  of  union  the  fragment  threw  off  a  superficial  rlake- 
like  sequestrum,  after  which  the  wound  was  closed  by  a  plastic  operation 
which  also  closed  the  mouth  cavity  (fig.  3). 


1  At  a  meeting  of  the  Bection,  held  February   ! 
MY — OD    1 
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Fig.  1. 


Fig.  2. 
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Case  of  Cystic  Swellings  in  the  Mouth. 

By  F.  B.  Bull,  L.R.C.P.,  M.R.C.S.,  L.D.S. 

E.  D.,  aged  11.  The  patient  was  sent  to  Guy's  Hospital  from 
the  dental  surgeon  at  the  Popham  Koad  Treatment  Centre,  Islington. 
The  present  condition  shows  the  presence  of  four  cystic  swellings  in  the 
mouth,  situated  one  in  each  of  the  temporary  molar  regions  in  both 
upper  and  lower  jaws.  The  second  temporary  molar  teeth  are  in  % 
condition,  but  the  condition  of  the  first  temporary  molar  teeth  is  - 
follows  :  t.m.  l  one  root  present,  t.m.  i  one  root  present,  t.m.  i  carious. 
t.m.  i  carious. 
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The  swellings  are  about  the  size  of  a  walnut,  and  the  outer  walls 
of  those  in  the  lower  right  and  upper  left  regions  appear  to  be  broken 
down.  There  is  a  history  of  twenty-four  months  from  the  time  when 
they    were    first    noticed,  and   eighteen  months  ago    the    mother  was 


Fig.  1. 


advised  to  have  the  condition  attended  to,  but  as  the  boy  was  suffering 
from  shingles  at  the  time  she  took  no  steps  in  the  matter.  He  has  had 
no  pain. 
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Chronic   Infective  Osteitis  of  Maxilla*  in  a  Male,  aged  40.1 
By  H.  Watson  Turner. 

The  man  was  shown  at  the  last  clinical  meeting  of  the  Odontological 
Section.  The  history  of  the  case  is  :  Twelve  years  ago  enlargement  of 
the  right  maxilla  was  noticed  in  the  molar  region,  and  has  since  been 
increasing  gradually  along  the  whole  alveolar  region  of  both  maxillae. 
In  May,  1919,  he  was  sent  up  to  the  Middlesex  Hospital  under  the  care 
of  Mr.  Gordon  Taylor.  On  examination,  though  there  was  huge 
hypertrophy  of  the  maxillae,  it  did  not  appear  to  pass  beyond  the 
suture  line  and  to  be  entirely  confined  to  the  alveolar  region.  It  is 
impossible  to  definitely  say  in  any  case  how  far  enlargement  has 
spread,  except  post  mortem  in  the  macerated  specimen. 

Mr.  Gordon  Taylor  asked  me  to  see  and  to  take  charge  of  the  case  as 
a  likely  one  of  dental  origin.  I  have  here  a  photograph  of  the  patient 
when  I  first  saw  him  (fig.  l,a,  b),  and  also  an  impression  of  his  maxillae. 
The  lips  and  cheeks  were  so  stretched  I  could  not  get  an  impression  of 
the  entire  growth.  The  teeth  had  deep  pockets  in  places  and  were 
somewhat  loose.  I  extracted  all  his  teeth  under  a  general  anaesthetic 
and  decided  to  wait  six  months  and  see  what  result  followed.  The 
man  returned  to  hospital  on  February  23,  1920,  and  showed  marked 
improvement  in  appearance,  the  lips  and  cheeks  being  much  less 
stretched  and  lines  of  the  face  more  marked.  I  took  fresh 
photographs  and  impressions.  The  photograph  I  think  shows  the 
improvement  (fig.  2,  a,  b). 

1  At  a  meeting  of  the  Section,  held  March  22,  1920. 
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I  decided  to  remove  as  much  of  the  growth  as  I  could.  Before 
doing  this  I  brought  the  man  to  the  last  clinical  meeting  of  this 
Section.  On  March  11  I  operated  and  removed  large  quantities  of  the 
bone.  Photographs  and  impression  taken  since  the  operation  show  his 
present  appearance  (fig.  3,  a,  b).  The  bone  was  friable  and  granular 
to  touch  and  easily  cut.  Transillumination  showed  no  suborbital  ilium- 
nation.  Mr.  Charles  Clark  very  kindly  took  X-ray  photographs  for  me 
which  show  the  antra  to  be  completely  obliterated.  The  nasal  passages 
are  clear  and  also  the  orbits.      There  has  never    been    any   pain  or 
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Fig.  3. 


neuralgic  trouble  or  trouble  with  nasal  breathing.  No  epiphora  nor 
eye  trouble.  No  other  bony  enlargements  are  to  be  found  in  other 
parts  of  the  body.  The  only  trouble  beyond  the  growth  has  been 
depression,  which  is  now  gone,  this  probably  being  mostly  mental. 

Dr.  Drew  very  kindly  prepared  and  cut  sections  of  the  bone  for  me. 
He  reports  :  "  It  appears  to  be  an  inflammatory  hyperplasia  ;  there  is  a 
good  deal  of  bone  absorption  in  parts.  No  bacteria  could  be  demon- 
strated, either  by  Gram,  the  ordinary  stains,  nor  with  Nile  blue." 

Two  sections  are  shown  and  were  cut  without  decalcifying,  the  bone 
being  soft  and  crumbly.     In  the  one — a  paraffin  section — bone  cells, 
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shrunken  away  from  their  surroundings,  are  well  shown.  For  the  same 
reason,  shrinkage,  the  myeloid  cells  are  shown  but  shrunken.  In  the 
other  section,  a  frozen  one,  there  being  no  shrinkage  in  preparation, 
multinucleated  myeloid  cells  and  formative  cells  are  well  seen. 

I  hope  in  a  year's  time  to  again  see  the  man  and  see  the  final  result. 
Seeing  the  improvement  resulting  from  the  removal  of  the  cause — the 
infection  from  the  teeth — I  hope  for  an  entire  arrest  of  the  hypertrophy 
and  ultimately  a  normal  condition  again. 


Hemihyperplasia    of    Face,   Jaws    and    Teeth. 
By  Montagu  F.  Hopson,  L.D.S.Eng. 

Examples  of  hemihyperplasia  of  the  hard  and  soft  tissues  of  the 
face,  including  the  teeth  and  more  rarely  the  tongue,  are  sufficiently 
uncommon  to  be  worth  recording.  The  condition  would  appear  to  be 
germinal  inasmuch  as  it  is  observable  at  birth,  and  in  this  limited  sense, 
inherited,  but  so  far  as  I  have  been  able  to  ascertain  there  is  no  evidence 
of  transmission. 

Christopher  Heath,  in  his  well-known  Jacksonian  Essay,  describes 
a  case  of  hyperostosis  of  the  jaws  wTith  hypertrophy  of  the  tissues  of 
the  corresponding  side  of  the  face,  which  had  been  under  his  notice  for 
fourteen  years.  When  first  seen  the  boy  was  aged  12.  The  enlarge- 
ment had  been  remarked  on  from  the  age  of  3  months,  the  left  side  of 
the  face  being  involved.  Heath  gives  a  figure  showing  the  appearance 
of  the  lad  when  he  first  saw  him.  The  left  superior  maxilla  had  shared 
in  the  deformity,  being  distinctly  hypertrophied.  A  woodcut  of  a  oast 
of  the  maxilla  shows  that  the  deciduous  incisors  and  canine  are  retained 
on  the  affected  side,  although  they  have  been  replaced  by  the  permanent 
teeth  on  the  healthy  side.  The  premolars  on  both  sides  have  erupted 
the  left  first  molar  appears  to  be  just  erupting,  but  that  on  the  right 
is  not  to  be  seen.  There  is  no  apparent  difference  in  the  size  of  the 
right  and  left  premolars.  Heath  excised  the  affected  maxilla  "  in  the 
hope  that  the  removal  of  the  bone  and  the  necessary  incisions  in  the 
cheek  would  lead  to  a  permanent  relief  of  the  deformity."  Later  an 
attempt  was  made  to  open  the  left  eye  and  to  destroy  a  portion  of  the 
tissue  of  the  cheek  "  but  without  much  permanent  success."  A  figure 
is  also  given  of  a  section  of  the  excised  maxilla  showing  the  unerupted 
teeth  embedded  in  the  bone.     Mr.  Charles  Tomes  examined  the  specimen 
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microscopically,  and  reported  the  bony  structure  as  being  remarkable 
on  account  of  the  absence  of  well-developed  regular  Haversian  systems. 
"  The  bone  is  everywhere  excavated  by  large  irregular  spaces,  around 
which  there  is  but  little  appearance  of  lamination  ;  the  lacunae  are 
arranged  somewhat  irregularly." 

Another  very  similar  case  occurred  in  the  practice  of  Richard  Barwell 
at  Charing  Cross  Hospital,  and  is  recorded  by  him  in  the  Transactions 
of  the  Pathological  Society,  vol.  xxxii.  The  patient  was  a  lad,  aged  7, 
the  right  side    of   the    face    being  affected.       The  corresponding  half 
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Fig.  1. 

of  the  tongue  was  also  involved.  Barwell  tied  the  common  carotid 
artery,  but  the  lad  died  from  a  secondary  haemorrhage.  His  skull  is 
now  in  the  museum  at  Charing  Cross,  and  it  shows  that  all  the  parts 
concerned  in  the  function  of  mastication  are  hypertrophied.  I  would 
draw  your  attention,  however,  to  the  fact  that  the  deciduous  teeth  on 
the  affected  side  are  retained. 

By  the  kindness  of  the  President,  Sir  Frank  Colyer,  I  am  permitted 
to  bring  before  you  another  example,  not  hitherto  recorded,  which  was 
brought  to  his  notice  by  Mr.  H.  0.  Dickin.  The  patient  is  present  so 
that  you  can  examine  him  yourselves.  He  is  not  quite  17  years  of  age, 
and,  as  you    see,  it    is    the  right  side  of   his    face    which    is    so   very 
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hypertrophied.  There  is  the  usual  hyperplasia  of  the  soft  parts,  including 
the  right  half  of  the  tongue.  I  would  draw  your  attention  to  the  fact 
that  the  frontal  bone  is  also  involved,  so  much  so,  that  there  is  a  very 
distinct  ridge  running  vertically  down  the  centre  of  his  forehead,  where 
the  two  bones  articulate.     The  models  of  his  mouth  (fig.  1)   show  that 


Fig.  2. 


there  is  considerable  enlargement   of    the  bone  of  the  right    maxilla. 
There  is  an  enormous  permanent  canine,   the   first    premolar   and  the 

second  are  missing,  whilst   the  first   molar   is   half  as  la 

fellow  of  the  opposite  side  ;  the  second  molar  is  larger  than  its  follow. 

but  is  smaller   than  the  first   molar.     In   the  mandible  we  see  some 
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thickening  of  the  bone.  There  is  an  exceptionally  large  canine,  both 
the  premolars  are  larger  than  those  on  the  left,  but  there  is  not  so 
marked  a  difference  in  the  size  of  the  molars. 

Last  autumn  Dr.  W.  0.  Eoberts  sent  a  small  boy  to  my  out-patients 
at  Guy's  Hospital.  He  is  aged  7£.  His  parents  and  the  other  members 
of  the  family  are  normal,  and  so  is  the  patient  with  the  exception  of  the 
hemihyperplasia  of  the  hard  and  soft  tisues  of  his  face  on  the  left  side. 
The  condition  was  noticed  at  birth  and  has  steadily  increased.  There 
was  no  difficulty  about  the  mother's  labour.  The  photograph  (fig.  2) 
shows  his  facial  appearance.  From  the  models  of  his  mouth  (fig.  3) 
you  will  see  that  there  is  an  even  greater  enlargement  of  the  maxilla 
than  in  Sir  Frank  Colyer's  case.  The  deciduous  teeth  are  still  in  place 
on  the  healthy  side,  but  on  the  left  side  he  has  already  erupted  an 
enormous  permanent  canine,  a  large  first  premolar  and  a  very  large 
first  molar.  A  radiograph  shows  that  the  second  premolar  is  in  place 
over  the  retained  second  deciduous  molar.  In  the  mandible  again  we 
have  the  same  permanent  teeth  erupted,  and  equally  large,  and  here 
it  is  possible  to  compare  the  size  of  the  first  molars  as  that  on  the 
right  has  also  erupted.  There  is  a  distinct  overgrowth  of  the  mandible 
on  the  affected  side. 


Case  of  Osteomyelitis  of  the  Mandible. 
By  H.   Stobie. 

The  following  notes  of  a  case  will  illustrate  the  enormous  powers  of 
regeneration  the  mandible  has — an  already  well  established  fact. 

I  first  saw  the  patient  on  July  26,  1916,  when  he  gave  me  the 
following  history  :  About  May  18,  1916,  an  aching  upper  tooth  was 
"  extracted,"  but  contrary  to  expectations  the  pain  was  not  relieved,  but 
increased,  and  his  face  began  to  swell.  The  swelling  rapidly  involved 
the  left  cheek  and  side  of  neck  and  on  May  25,  1916,  a  week  later, 
"some  lower  teeth"  were  extracted;  still  the  swelling  increased  and 
by  May  29,  1916,  had  spread  under  the  chin.  An  abscess  pointing  in 
the  mid-line  in  this  region  was  opened  and  pus  evacuated  with  no 
improvement,  and  three  days  later  the  swelling  had  spread  across  the 
mid-line  and  involved  the  side  of  neck  and  face.  On  June  7,  1916,  an 
abscess  in  the  right  cheek  was  incised  and  on  June  28,  1916,  openings 
were  made    behind   the    right   and    left    angles  of   the   mandible  and 
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drainage  tubes  inserted.  No  bone  was  removed  on  any  occasion  but 
several  teeth  "  fell  out  "  at  different  periods.  I  could  obtain  no  history 
of  any  previous  disease  or  habits  usually  associated  with  necrosis,  which 
could  be  assigned  as  a  cause  of  the  trouble. 

This  history  covers  a  period  of  roughly  nine  weeks,  and  on  ex- 
amination I  found  his  appearance  was  suggestive  of  diffuse  lipomatosis. 
The  face  and  neck  were  considerably  swollen  and  cedematous,  sinuses 
were  present  behind  the  right  and  left  angles  of  the  mandible,  in  the 
right    cheek,   two    in    the    sublingual    region,    all    discharging    copious 
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quantities  of  thick  yellow  offensive  smelling  pus.  There  was  a  con- 
siderable degree  of  anaemia  and  the  patient's  general  condition  was 
poor.  On  examining  inside  the  mouth,  the  superior  maxillae  were  well 
formed,  all  the  teeth  were  present  excepting  the  ;  ,  which  had  been 
extracted  on  May  18,  1916.  The  teeth  were  free  from  caries,  and 
the  gum  healthy  and  presenting  no  evidence  of  periodontal  disease.  In 
the  mandible  were  present  „ .  .  , ' ,  and  the  left  premolar-molar 
region  was  occupied  by  a  large  partially  exposed  sequestrum  which 
loosening.  The  teeth  were  firmly  attached  to  bono  which  wac 
however,  freely  mobile  and  the  whole  was  bathed  in  pus. 

On  July  '27,  1910,  an  X-ray  was  taken  and  it  was  found  (fig,  1)  that 
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the  bone  from  the  right  to  the  left  condyle  presented  a  cribriform 
appearance  suggestive  of  diffuse  osteomyelitis. 

Treatment  was  commenced  immediately  by  having  the  inside  of  the 
mouth  thoroughly  cleansed  by  frequently  syringing  with  ac.  carbolic 
and  liq.  potassse,  and  the  external  application  of  hot  fomentations,  three 
hourly.  I  did  not  consider  the  drainage  already  present  sufficient,  and 
the  patient's  general  condition  forbidding  a  general  anaesthetic,  on 
July  30,  1916,  with  ethyl  chloride  spray  I  dilated  the  sinuses  at  the 
angles  with  forceps,  explored  with  my  finger  and  introduced  i-in. 
drainage  tubes.     Hot  fomentations  and  irrigation  being  continued. 

Three  months  later,  on  October  5,  1916,  the  sequestrum  inside  the 
mouth,  being  quite  separated,  I  removed  it  from  inside  but  had  some 


Fig.  2. 


difficulty  on  account  of  its  length  and  the  fact  that  the  posterior 
extremity  "  came  first,"  for  with  the  mouth  widely  open  there  was 
barely  sufficient  room  between  the  maxillary  and  mandibular  sulcus  to 
rotate  it  and  only  by  fracturing  about  ^-in.  did  I  succeed  (fig.  2,  a).  It 
proved  on  examination  to  be  practically  the  whole  of  the  outer  portion 
of  the  left  side  of  the  body  of  the  mandible  from  the  symphysis  to  the 
angle.  This  removal  was  followed  by  marked  improvement  both  local 
and  general  until  November  17,  1916,  when  the  left  side  of  the  face 
became  much  swollen  and  the  discharge  more  copious.  Bare  bone 
could  be  felt  at  the  bottom  of  the  sinus  at  the  left  angle,  and  on 
X-ray  examination  it  was  shown  that  a  large  portion  of  the  left  ramus 
was  separating  but  new  bone  was  present  on  its  inner  aspect  (fig.  3). 
This  plate  also  shows  the  considerable  amount  of  regeneration  of  bone 
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on  the  right  side  from  which  only  some  small  sequestra  were  separated. 
The  general  condition  of  the  patient  was  now  so  much  improved  by 
attempting  to  keep  the  sepsis  under  control,  and  a  process  of  intensive 
feeding,  that  active  interference  was  decided  upon  for  its  removal  to 
relieve  the  symptoms,  which  were  severe,  and  on  December  12,  1916 
(anaesthetic,  C.  and  E.  followed  by  CHCL  with  Junker's  inhaled),  the 
sinus  behind  the  left  angle  was  .extended  upwards  by  an  incision  about 
1£  in.  long  along  the  posterior  border  (fig.  5)  of  the  ramus,  and  the 
sequestrum  freed  by  blunt  dissection  from  surrounding  tissues  and 
removed.  This  proved  to  be  the  left  ramus  from  the  condyle  to  the 
angle  (fig.  2,  b),  with  the  exception  of  the  coronoid  process. 
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An  X-ray  taken  the  next  day  shows  the  condition  following  this 
removal  (fig.  4).  It  will  be  seen  that  there  is  continuity  from  rig] 
left  sides ;  the  quantity  of  bone  being  more  perfect  on  the  right  than 
the  left  side,  and  certainly  doubtful  in  the  regions  where  mandibular 
teeth  remain.  No  attempt  was  made  during  this  period  to  remove 
these  teeth  for  fear  of  injuring  the  tissues  and  retarding  the  regeneration 
which^was  going  on,  but  their  removal  was  felt  to  bo  desirable  and 
improvement  both  local  and  general  being  continued,  they  v. 
removed  on  February   12,    L917. 
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The  process  of  regeneration  already  well  established  was  distinctly 
improved  by  this  measure,  and  an  X-ray  taken  on  February  27,  1917, 
shows  this  (fig.  5).  By  the  end  of  March,  1917,  all  sinuses  had  com- 
pletely healed ;  the  movements  of  the  jaw  were  normal,  but  naturally 
there  was  no  regeneration  of  alveolar  process  and  consequently  no  ridge. 
A  weighted  denture  was  inserted  to  restore  the  function  of  mastication, 
which  was  performed  moderately  well,  the  patient  being  able  to  eat 
soft  food.  An  X-ray  taken  at  this  period  shows  the  final  condition, 
and  comparing"  it  with  the  initial  state  it  will  be  seen  that  the  bone, 
besides    consisting    of   homogeneous   tissue,    is    considerably   narrower 
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from  side  to  side  (figs.  6  and  1).  The  final  appearance  of  the  patient 
in  July,  1917,  is  here  shown  (fig.  7),  fourteen  months  from  the  onset 
of  his  disability. 

The  history  of  this  case  is  unsatisfactory,  insomuch  as  it  is  difficult  or 
impossible  to  assign  the  origin  of  the  trouble  to  the  superior  maxillary 
tooth,  and  probably  it  would  be  correct  to  assume  that  there  was 
infection  from  a  lower  left  molar  tooth,  either  via  the  pulp  or  peri- 
odontal membrane,  and  thence  to  the  medulla,  the  pain  being  referred 
to  the  corresponding  upper  tooth.  No  bacteriological  examination  was 
made,  but   the  causative  organism  must  have  been  of   virulent    type. 
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The  progress  made  and  the  result  obtained  illustrates  the  value  of 
patiently  waiting  for  sequestra  to  be  naturally  separated  in  preference 
to  immediate  operation  for  their  removal,  although  with  the  experience 
of  some  other  cases,  similar  in  nature  but  not  so  extensive,  the  process 
was  arrested  by  the  removal  of  sequestrum  and  teeth  up  to  the  limit  of 
the  portion  affected.  The  general  condition  of  the  patient  in  this  case 
decided  the  course  to  be  taken,  and  it  is  more  than  likely  earlier  inter- 
ference would  have  jeopardized  the  patient's  chances  of  the  complete 
recovery  he  made. 
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A  Mandibular  Third  Molar  situated  in  the  Coronoid  Process. 
By  Montagu  F.  HorsoN,  L.D.S.Eng. 


The  vagaries  of  mandibular  third  molars  are  both  numerous  and 
curious.  My  patient  was  a  man  aged  over  60,  whom  Dr.  Collingwood 
Andrews  asked  me  to  see.  For  twenty-eight  years  he  had  suffered 
with  trouble  in  and  about  his  left  temporo-mandibular  joint — recurrent 
attacks  of  pain,  some  swelling,  with  difficulty  in  opening  his  mouth. 
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The  condition  was  attributed  to  arthritis,  and  once  he  was  treated 
for  mumps.  Eventually,  after  a  larger  swelling  than  usual,  a  sinus 
appeared  below  the  angle  of  the  mandible  and  on  its  inner  aspect. 
This  sinus  persisted  and  had  been  present  some  time  when  Dr. 
Andrews  saw  him.  The  patient  was  sent  to  Sir  James  Mackenzie 
Davidson  for  X-ray  examination,  and  I  show  you  the  beautiful  stereo- 
scopic radiographs  he  secured.  They  show  the  third  molar  situated 
in  the  coronoid  process,  with  its  crown  directed  forwards  and  a  large 
absorption  cavity  beneath  the  tooth,  from  which  pus  had  tracked 
downwards  beneath  the  internal  pterygoid  and  found  exit  through  the 
sinus  I  have  mentioned.     I  made  a  futile  attempt  to  reach  the  tooth 
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from  the  inside,  with  the  mouth  widely  opened  and  the  coronoid  pro.  ss 
tilted  forwards  and  downwards.  Subsequently  we  sought  the  assistance 
of  Mr.  McAdam  Eccles,  and  the  tooth  was  removed  from  the  outside. 
The  tooth  was  much  absorbed  and  eroded,  thus  showing  that  it  had 
lain  in  a  pus  cavity  for  a  very  long  time. 
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Successful    Case    of    Bone-grafting. 

By  Stanley  Mummery. 

The  case  which  I  am  bringing  before  you  this  evening,  presents,  I 
think,  two  features  of  rather  unusual  interest.     The  first  was  an  attack 


Fig.  l. 


of  tetanus,  which  nearly  proved  fatal ;  the  second  was  the  occurrence 
of  prolonged  sepsis  after  the  graft  had  been  inserted,  which  did  not, 
however,  prevent  a  completely  successful  result. 

The  patient,  an  officer  in  the  Sixth  Northumberland  Fusiliers,  was 
admitted  to  the  Endsleigh  Palace  Hospital  under  me  on  September  14, 
1910,  with  a  severe  shell  wound  of  the  face.    Upon  examination  I  found 
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a  large  wound  on  the  right  side  of  the  mandible,  which  would  admit 
three  fingers.  The  chin  had  dropped  and  receded,  and  the  mouth  was 
fixed  open  with  the  third  molars  only  in  occlusion.  An  X-ray  examina- 
tion (fig.  1)  showed  an  extensive  comminuted  fracture  on  the  right  side 
from  the  canine  back  as  far  as  the  angle,  with  a  fissure  extending  from 
this  region  up  the  ascending  ramus  nearly  to  the  sigmoid  notch.  The 
neck  of  the  condyle  was  also  fractured. 


Fig.  2. 


Within  a  few  days  of  admission  1   made  cast  metal  splints  which 
were  cemented  to  the  teeth  of  upper  and  lower  jaw-,  and  by  means 
elastic  traction  the  fractured  mandible  was  brought  into  correct  position 
in  four  or  five  days.     The  right  second  and  third  molar-  were  inv< 
in  the  fracture  and   were   removed   previously. 

On   October   9,  just  three  weeks    after   admission,    tetan  . 
developed   in  the  muscles  of  the  back.      Chloral  was  admii  md 

Dr.  Weston  injected  tetanus  antitoxin.    The  tetanus,  however,  gradually 
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developed  and  soon  spread  to  the  muscles  of  the  neck  and  jaws.  On  the 
19th  the  patient  was  delirious  with  a  rapid  pulse  and  obviously  in  a  very 
serious  condition.  The  splints  became  loose  owing  to  the  violent  muscular 
spasms,  and  I  removed  them  entirely.  The  patient  remained  in  an 
extremely  critical  condition,  and  was  delirious  without  intermission,  for 
six  weeks.  He  was  under  the  care  of  Dr.  James  Taylor  during  this 
time  who  took  a  great  interest  in  his  case.  Towards  the  end  of 
November  a  marked  improvement  set  in,  and  by  the  27th  of  that  month 


Fig.  3. 


the  patient  was  fully  conscious  and  able  to  sit  up.  The  mandible  had 
during  this  time  swung  right  round  to  the  right,  and  the  condition  was 
naturally  far  worse  than  before.  The  splints  were  refixed,  and  before 
the  end  of  December  the  mandible  was  drawn  back  into  position  again, 
when  it  was  fixed  by  wiring  the  two  splints  together. 

I  may   say  that  the  patient  had  an  unusually  perfect  set  of  teeth 
with   very  well  developed  cusps,  and  the  articulation  of  the  upper  and 
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lower  teeth  very  materially  assisted  in  immobilizing  the  mandible.)  'By 
the  end  of  January  all  suppuration  had  ceased,  and  the  condition  was 
very  satisfactory  with  the  exception  of  the  large  missing  portion  of  the 
mandible  on  the  right  side.  New  metal  splints  of  a  slightly  different 
design,  with  studs  soldered  at  intervals,  were  now  substituted  for  the 
old  ones,  and  the  upper  and  lower  firmly  wired  together  preparatory 
to  an  operation  for  grafting.     This  was  performed   towards  the  end 


Fig.  4. 


of  April  by   Mr.   Walton.     A  rib  graft  was  inserted,  morticed  at  each 
end  and  firmly  fixed  by  pegs  cut  from  the  same  rib  (fig. 

All  went  well  until  twelve  days  after  the  operation,  when  there  \\  as 
a  sudden  rise  in  temperature  and  considerable  swelling  of  the  face  on 
the  affected  side.  The  next  day  a  quantity  of  pus  discharged  through 
the    operation    wound    and    also  into    the    mouth,  while   the   swelling 
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extended  behind  the  ear  and  up  into  the  temporal  region.  At  the  end 
of  a  week  the  discharge  ceased,  the  swelling  subsided  and  the 
temperature  fell  to  normal. 

On  June  5  the  swelling  and  discharge  recurred,  the  pus  escaping 
opposite  the  anterior  end  of  the  graft ;  a  sinus  became  established  at  this 
spot,  which  communicated  with  another  sinus  inside  the  mouth  below 
the  first  molar  (fig.  3,  p.  80). 

On  July  16,  about  eleven  weeks  after  the  operation,  I  unwired  the 
splints  and  tested  the  union,  which  appeared  quite  firm,  although  the 
internal  and  external  sinuses  still  persisted.  The  movement  at  the 
right  temporo-mandibular  articulation  was  also  very  good,  which  was 
hardly  expected,  as  the  neck  had  been  fractured  and  the  joint  immo- 
bilized for  over  six  months.  I  therefore  removed  the  splints  entirely 
and  encouraged  gentle  movements  of  the  mandible.  The  sinuses  were 
treated  by  daily  syringing  with  peroxide  of  hydrogen  and  afterwards 
swabbed  out  with  40  per  cent,  lactic  acid. 

It  was  not  until  the  end  of  September,  exactly  a  year  after  admission, 
that  the  sinuses  finally  healed  up,  and  the  patient  was  discharged  from 
the  hospital  on  October  7  with  a  fully  efficient  jaw  which  opened  to  a 
normal  extent  and  possessed  excellent  masticating  power  (fig.  4). 

The  patient  has  kindly  consented  to  be  present  this  evening,  and 
I  will  ask  any  of  you  who  are  interested  to  examine  him. 


Case    of    Metallic    Mercury    in    the    Region    of    the 
Right    Mandible. 

By  H.  A.  Eccles,  M.D. 

The  case  I  wish  to  bring  before  your  notice  is  that  of  a  young 
woman,  aged  22,  a  domestic  servant.  The  history  as  gathered  from  the 
patient  herself  is  as  follows  :  Pain  was  present  in  the  right  premolar 
region  of  the  mandible  for  about  eighteen  months.  At  the  end  of  this 
period  she  went  to  a  dentist,  who  was  said  to  be  unqualified.  He  extracted 
the  tooth  after  having  pricked  the  gums  several  times.  The  pain  was 
not  deadened  at  all  by  the  injection.  About  a  week  after  the  extraction 
of  the  tooth,  she  noticed  some  tiny  pieces  of  "  quicksilver  "  on  her 
tongue  and  teeth.  Three  months  later  a  swelling  formed  on  the  right 
cheek.     A  doctor  was  then  called  in,  who  opened  the  swelling  on  several 
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occasions,  metallic  mercury  in  some  quantity  exuding  instead  of  pure 
pus.  The  doctor  states  that  she  was  at  that  time  suffering  from 
symptoms  of  mercurial  poisoning,  salivation,  spongy  gums,  swelling  of 
the  tongue,  colic  and  diarrhoea. 

Eventually  a  sinus  formed  in  the  region  of  the  centre  of  the  body  of 
the  right  mandible,  which  persistently  discharged  minute  particles  of 
mercury. 

She  first  came  under  my  notice  some  nine  months  after  the  ex- 
traction of  the  tooth.  I  then  made  the  two  skiagrams  I  now  show. 
She  was  suffering  from  stomatitis  even  at  this  period.  I  sent  a  specimen 
of  the  discharge  to  Dr.  Hurtley,  the  lecturer  on  chemistry  at  St. 
Bartholomew's  Hospital,  who  reported  as  follows  :  "  The  particles  on 
the  dressings  were  removed.  After  cleaning,  the  separate  particles 
adhered  to  one  globule.  Parts  of  this  globule  gave  (1)  a  characteristic 
sublimate  with  iodine  of  mercuric  iodide ;  (-2)  on  solution  in  nitric  acid 
and  after  replacement  of  the  nitric  by  hydrochloric  acid  the  following 
characteristic  tests  for  mercury:  (1)  Yellow  precipitate,  with  caustic  soda  ; 
(2)  scarlet  precipitate,  with  potassium  iodide;  (3)  white  to  grey  precipitate 
with  stannous  chloride.  There  appears  to  be,  therefore,  evidence  that 
the  particles  are  metallic  mercury  and  not  an  amalgam." 

I  then  carried   out  the  following  simple  experiments  : — 

(1)  I  injected  a  piece  of  meat  with  metallic  mercury  by  means  of 
an  ordinary  dental  syringe,  and  made  a  skiagram.  This  showed  the 
mercury  divided  into  small  particles  exactly  as  seen  in  the  skiagram 
taken  of  the  patient.  It  is,  therefore,  possible  to  inject  mercury  with 
a  dental  syringe,  and  the  appearances  produced  radiographically  are 
similar  to  those  seen  in  the  case  now  described. 

(2)  I  made  a  skiagram  of  a  piece  of  lint  on  which  I  had  spread 
a  thick  layer  of  unguentum  hydrargyri  B.P.  containing  30  per  cent, 
of  metallic  mercury.  This  showed  a  few  shadows  due  to  the  presence 
of  the  metallic  particles.  But  how  many  of  these  can  be  induced 
to  pass  through  the  skin  by  inunction  ? 

By  what  channel,  then,  did  these  particles  reach  the  patient's 
tissues,  and  by  whom  were  they  inserted  ? 

Two  channels  would  at  once  suggest  themselves,  namely,  the 
mouth  and  the  skin.  Entry  through  the  stomach  and  bowel  may 
be  put  out  of  court,  as  it  would  not  seem  possible  for  a  heavy  metal 
to  ascend  into  the  region  of  the  jaw.  It  would  be  very  difficult,  if 
not  impossible,  to  insert  so  large  a  number  of  particles  by  inunction. 
Injection  by  means  of  a  syringe  seems  to  be  the  most  probable  solution 
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of  the  problem.  If  this  is  correct,  was  the  mercury  self-injected,  or  is 
it  possible  that  it  was  injected  by  mistake  instead  of  cocaine  or  an 
allied  substance  ? 

The  case  appears  to  be  of  interest  on  account  of  its  rarity,  and  of  the 
problems  it  suggests.  The  question  of  treatment,  also,  is  one  of  interest. 
Merely  allowing  the  particles  to  discharge  themselves  through  the  sinus 
did  not  appear  to  be  satisfactory.  At  the  suggestion  of  a  colleague  of 
mine  at  the  First  London  General  Hospital,  removal  of  the  mercury 
by  means  of  a  gold  probe  was  tried  with,  I  think,  some  measure  of 
success.  My  subsequent  skiagrams  showed  the  particles  to  be  becoming 
less  numerous,  but  when  I  lost  sight  of  the  case,  there  were  still  some 
remaining,  and  the  sinus  was  still  open. 

Three  Cases  of  Misplaced  and  Unerupted  Teeth. 

By  Feakk  Colemax. 

Cane  I. — The  patient,  a  man,  aged  about  40,  was  admitted  to  the 
Royal  Dental  Hospital  on  December  18,  1919,  complaining  of  a  swelling 
on  the  right  side  of  the  upper  jaw.  History:  On  January  14,  1917, 
the  man  received  a  through-and-through  rifle  bullet  wound  on  the  right 
side  of  his  face,  the  entrance  and  exit  wounds  being  respectively  at  the 
infra-orbital  foramen  and  angle  of  the  jaw ;  the  bullet  traversing  the 
antrum  between  those  points.  Condition  on  admission :  On  the  outer 
side  of  the  alveolus  in  the  right  premolar  region  there  was  an  inflamed, 
tender  swelling,  the  size  of  a  walnut,  discharging  pus  through  several 
sinuses.  Through  these  sinuses  a  hard  substance  could  be  felt  ('?  bone 
or  tooth  substance).  A  radiograph  (fig.  1)  showed  the  swelling  to 
contain  a  buried  canine  tooth  lying  horizontally  with  its  crown  directed 
forward.  On  January  1,  1920,  nitrous  oxide  was  administered  by  the 
nasal  method,  the  tooth  defined  and  removed  and  the  cavity  scraped  out. 
A  portion  of  the  crown  of  the  tooth  was  missing,  it  having  been  carried 
away  by  the  bullet  traversing  the  jaw. 

Case  II. — The  patient,  a  middle-aged  man,  was  admitted  to  the 
Hoyal  Dental  Hospital  on  December  5,  1919,  complaining  of  tenderness 
and  swelling  on  the  left  side  of  his  jaw.  Condition  on  admission  :  On 
the  left  side  of  the  maxilla  in  the  premolar  region  there  was  a  hard 
rough  substance,  the  size  of  a  dried  pea,  resembling  bare  bone,  and 
surrounded  by  a  ring  of  granulation  tissue.     A  radiograph  (fig.  '2,  p.  86), 
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taken  on  the  following  day,  showed  a  second  premolar  lying  obliquely 
(with  its  crown  directed  upwards  and  forwards)  in  the  substance  of  the 
jaw.  The  bare  bone  presenting  in  the  mouth  was  a  flattened  plaque  on 
the  surface  of  the  root  of  the  tooth  due  probably  to  a  previous  periostitis. 
The  tooth  was  extracted  under  nitrous  oxide  a  week  later,  the  forceps 
being  applied  to  the  apical  portion  of  its   root,  which  was  distinctly 


Fig.  l. 

Showing  embedded  canine  tooth  (lying  to  left  of  condyle  of  jaw  in  skiagiami. 

bent    on    itself,  suggesting    past    trauma  and   possibly  a    factor    in 
misplacement. 

Case  III. —  I  Baw  tins  patient,  a  lady,  aged  abonl  50,  early  in  January 
of  this  year.  She  was  complaining  id'  a  good  deal  of  discomfort  in  the 
lower  left  wisdom  tooth  region,  discomfort  which  was  increased  by  the 
wearing  of  a  denture.  A  radiograph  (fig.  3,  p.  86)  had  already  boon  taken 
which  showed  a  premolar  lying  almost   horizontally  in   the  jaw  with 
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crown  abutting  against  the  base  of  the  coronoid  process.  The  third 
molar  had  been  removed  seven  years  previously.  The  tooth  was 
extracted  under  ether,  but  only  after  the  removal  of  the  bone  covering 
it,  as  the  position  and  direction  of  the  tooth  (against  the  coronoid 
process)  would  not  permit  of  extractive  movements  in  its  axis. 


Fig.  2. 
Shows  maxillary  premolar  tooth  (above  mandibular  molar  in  skiagram). 


Fig.  8. 
Showing  mandibular  premolar. 
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Case  of  Unerupted  Premolar. 

By  E.  Lloyd- Williams. 

Patient,  a  lady,  aged  about  45,  who  had  suffered  for  some  time 
from  a  persistent  sinus  presenting  over  the  apex  of  the  left  upper  lateral 
incisor,  which  it  was  intended  to  crown.  All  forms  of  treatment 
having  failed,  an  X-ray  photograph  was  taken,  when  a  missing  second 
premolar  was  discovered  with  its  crown  lying  on  the  apex  of  the  lateral 
incisor.  This  is  the  first  time  that  I  have  found  a  premolar  in  this 
position.  The  lateral  incisor  has  been  extracted,  with  the  hope  that 
an  effort  at  eruption  will  make  the  removal  of  the  premolar  a  simpler 
operation,  with  less  disfigurement  to  the  patient. 


Traumatic  Opening  of  Left  Maxillary  Antrum. 

By  E.  Lloyd-Williams. 

This  case  is  one  of  traumatic  opening  of  the  left  maxillary  antrum, 
after  an  attempt  to  extract  a  first  premolar  from  a  lady  aged  60.  The 
human  antrum  is  very  variable  in  size,  as  was  shown  by  the  late 
Mr.  Arthur  Underwood  some  time  ago  in  a  paper  read  before  this 
Section.  In  this  instance  the  cavity  was  particularly  large  and  easily 
entered  by  any  ordinary  attempt  at  tooth  extraction.  The  interest  of 
this  case  lies,  not  in  my  lack  of  skill  in  extracting  the  tooth,  but  in 
the  resultant  condition  of  an  open  antrum,  and  the  question  whether 
it  were  wiser  to  open  up  thoroughly  and  drain  this  cavity  or  leave  the 
treatment  to  Nature.  I  decided  on  the  latter  course,  and  with  good 
results.  The  fractured  root  was  removed  and  all  trouble  cleared  up. 
Incidentally,  it  may  be  of  interest  to  relate  that  when  this  patient  last 
visited  me,  on  an  attempt  being  made  to  wash  out  the  mouth  after  the 
completion  of  two  simple  fillings,  we  discovered  that  the  mandible  was 
completely  dislocated  unilaterally.  Repeated  attempts  by  myself  and 
a  medical  confrere  to  reduce  the  dislocation  failed  utterly.  Under  full 
chloroform  anaesthesia  the  jaw  was  easily  put  into  place.  It  is.  perl-. 
my — on   -2b 
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worth  noting  that  I  found  the  easiest  way  of  reducing  the  dislocation 
was  to  close  the  mouth  partially  and  exert  firm  pressure,  directly  down- 
wards, at  a  point  immediately  over  the  angle  of  the  mandible. 


The    following    communication    has    also    been    made    before    the 
Section : — 

"  On  the  Structure  of  the  Dental  Follicle  and  its  Eelation 
to  Pathological  Conditions."  By  J.  Howard  Mummery, 
D.Sc.(Hon.),  M.E.C.S.,  L.D.S.Eng. 

The  above  paper  is  published  in  extenso,  with  illustrations,  in  the 
British  Dental  Journal,  January  1  and  15,  1920. 
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A  Factor  in  the  Pathology  of  Periodontal  Disease.1 
By  Gerald  B.  Ash. 

There  is  a  factor  in  periodontal  disease  which  apparently  has  been 
largely  overlooked.  To  my  mind  it  is  of  paramount  importance, 
and  that  is  why  I  wish  to  bring  it  to  your  notice  that  the  subject  may 
be  aired  and  its  importance  gauged. 

In  a  recent  Editorial  in  the  British  Dental  Journal  the  phrase  was 
used :  "  Hypothesis  preceding  research."  I  must  confess  that  my 
contribution  this  evening  falls  within  that  category. 

I  wish  to  draw  attention  to  the  peculiar  significance  of  the  oral 
epithelium.  Most  writers  on  periodontal  disease  after  recognizing  the 
initial  gingivitis  pass  on  to  consider  the  injury  to  the  periodontal  mem- 
brane, which  is  a  sub-epithelial  tissue,  and  in  no  text-book  nor  in  any 
treatise  on  the  subject  that  I  know  of,  with  one  exception,  can  I  find 
mention  of  the  epithelium,  which  must  first  be  affected.  The  excep- 
tion occurs  in  Hopewell-Smith's  "  Dental  Histology  and  Pathology.*' 
where  he  does  mention  ulceration  of  the  surface  of  the  gum  with 
destruction  of  the  epithelium. 

It  is  a  fact  of  great  physiological  importance  that   the  body  has  a 
complete  covering  of  epithelial  tissue,  and  that  whatever  is  absorbed  by 
the  body  must  pass  through  this  tissue.     This  covering   is  absolutely 
complete — externally  by  the  epidermis  and   internally   by   the   var 
forms  of  mucous  membrane  from    the    lip    to  the    anus.      There   is 
exception  to  this,  and  whatever  apparently  protrudes  from   it  is 

1  At  :i  mooting  of  the  Seotion,  hold  April  -20,  I 
JY OD    1 
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an  adaptation  of  the  epithelium  itself — eye,  nails,  hair,  crowns  of  the 
teeth. 

It  has  been  termed  "  the  first  line  of  defence,"  and  exercises  a  power 
of  discrimination  in  allowing  substances  through  it.  Take,  for  example, 
the  bowel :  Although  normally  it  teams  with  septic  organisms,  septic 
absorption  only  takes  place  in  the  condition  of  stasis  when  the  accumu- 
lation of  septic  matter  overcomes  the  resistance.  You  can  plunge  your 
hand  into  septic  matter  and  suffer  no  harm  unless  there  is  an  abrasion 
of  the  epidermis.  On  the  other  hand  no  wound  is  healed  until  the 
epithelium  has  grown  over  it,  and  the  epithelial  continuity  is 
restored. 

Now,  the  teeth  are  no  exception  to  this  rule  of  an  epithelial 
covering.  We  have  seen  that  that  portion  of  the  tooth  which  projects 
above  the  gum  margin  is  epithelial  in  origin,  and  by  analogy  with  all 
other  dermal  appendages  I  maintain  that  the  connexion  between  the 
epithelium  of  the  gingival  margin  and  the  crown  of  the  tooth  must  be 
absolutely  continuous  and  complete. 

I  am  afraid  I  cannot  demonstrate  this  continuity,  and  I  am  not 
aware  that  it  has  ever  been  demonstrated.  I  have  made  attempts  by 
the  Koch-Weill  process  but  without  success.  But  it  should  not  be 
impossible  if  only  there  were  better  opportunities  and  means  of  re- 
search. However,  there  can  be  no  real  doubt  about  it,  and  it  is  not 
necessary  to  go  very  deeply  into  the  histology  of  the  developing  tooth 
to  show  how  it  is  brought  about  by  Nasmyth's  membrane. 

Bodecker  considers  that  Nasmyth's  membrane  is  in  direct  union 
with  the  outermost  epithelial  layer  of  the  gum.  Mummery  has  shown 
the  extensive  distribution  of  epithelial  cells  in  the  follicle.  Three  points 
in  his  paper  on  the  structure  of  the  follicle  which  bear  on  this  subject 
are  :  (1)  The  connexion  between  the  surface  oral  epithelium  and  the 
enamel  organ  is  never  lost ;  (2)  in  addition  to  the  sheath  of  Hertwig 
there  is  an  enveloping  layer  of  epithelial  cells  which  is  an  extension  of 
the  enamel  organ ;  (3)  the  stellate  reticulum  atrophies  very  early,  and 
the  external  and  internal  epithelium  of  the  enamel  organ  lie  together. 
He  considers  the  cellular  layer  of  Nasmyth's  membrane  to  consist  of 
the  external  and  internal  epithelium  and  stellate  reticulum.  To  put 
these  points  another  way,  the  enamel  organ  persists  as  Nasmyth's 
membrane,  and  is  in  connexion  with  the  oral  epithelium  on  the  one 
hand  and  with  Mummery's  enveloping  sheath  on  the  other. 

Thus  the  connexion  between  the  surface  oral  epithelium  and 
Nasmyth's  membrane  is  apparent.     We  can   now  see  the  continuous 
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connexion  between  the  oral  epithelium  and  the  dermal  appendage  in 
the  form  of  the  tooth — viz.,  the  cellular  layer  of  Nasmyth's  membrane. 
It  is  possible  that  at  the  actual  point  of  union  at  the  neck  of  the  tooth 
there  is  a  thickening  of  the  epithelial  layer  caused  by  the  remains  of 
Mummery's  enveloping  layer  of  the  follicle  and  the  sheath  of  Hertwig. 

Bearing  in  mind  the  function  of  the  epithelial  tissue  as  the  first  line 
of  defence,  we  can  appreciate  the  significance  of  this  connexion  at  the 
neck  of  the  tooth.  It  is  obviously  a  very  weak  connexion  because, 
Nasmyth's  membrane  having  no  blood  supply  in  itself,  when  a  break 
has  occurred  there  is  no  living  epithelial  tissue  for  the  gingival  epi- 
thelium to  unite  with.  This  is  evidently  the  one  spot  in  the  whole 
body  where  a  break  in  the  epithelium,  when  it  has  once  occurred,  must 
be  permanent,  and  can  never  be  closed  over  so  long  as  the  tooth  is  in 
position.  It  is  only  by  the  removal  of  the  tooth  and  the  granulation 
of  the  socket  that  the  epithelium  can  spread  across  and  once  more 
become  continuous. 

By  saying  that  Nasmyth's  membrane  has  no  blood  supply,  I  mean 
that  as  far  as  we  know  it  has  no  means  of  obtaining  nourishment,  and. 
whatever  the  conditions  at  the  point  of  union  with  the  oral  epithelium, 
the  cellular  layer  as  a  whole  is  dead,  and  the  renewal  of  cells  is 
impossible. 

We  must  also  appreciate  that  there  is  some  protection  afforded  by 
the  position  of  the  point  of  union — viz.,  in  a  sulcus  under  the  slight 
bulge  of  enamel  at  the  neck  of  the  tooth.  This  bulge  is  only  slight  in 
man,  except  in  the  milk  dentition,  but  it  is  very  pronounced  in  the 
carnivora,  where  the  gum  is  more  liable  to  damage  from  splinters  of 
bone,  &c. 

I  need  hardly  go  into  the  causes  that  would  bring  about  this  break  ; 
they  are  only  too  well  known.  It  is  sufficient  to  point  out  that  an 
acute  gingivitis  alone  would  be  sufficient  to  cause  the  death  of  the  cells 
on  the  borderline  between  the  living  oral  epithelium  and  the  dead 
Nasmyth's  membrane.  But  the  break  having  once  occurred  it  is 
very  necessary  to  recognize  that  we  have  now  a  quite  peculiar  condition 
which  cannot  occur  anywhere  else  in  the  whole  body.  We  have  now  a 
lesion  that  is  analogous  to  a  wound  and  absorption  can  now  take  place. 
The  best  that  can  happen  is  that  scar  tissue  may  form  and  contract 
tightly  round  the  neck  of  the  tooth  as  fibrous  tissue.  But  no  wound 
is  healed  until  epithelium  has  grown  over  the  surface  and  become 
continuous,  and  at  the  best  the  joint  can  no  Longer  he  called  "  bight  " 
against  absorption. 
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When  it  is  considered  how  large  the  area  of  absorption  is  when  the 
condition  is  general  or  a  large  number  of  teeth  is  affected,  what  ideal 
conditions  exist  in  the  mouth  for  the  growth  of  pathogenic  organisms, 
and,  farther,  that  absorption  is  taking  place  into  cancellous  bone, 
richly  supplied  with  thin-walled  capillaries,  is  it  to  be  wondered  at  that 
marked  general  symptoms  of  septic  absorption  are  often  present,  and 
that  many  ailments,  the  origin  of  which  is  obscure,  improve  with  the 
treatment  of  the  septic  foci  in  the  mouth  ?  On  the  other  hand,  when 
it  is  considered  from  the  weak  nature  of  the  epithelial  connexion  that 
probably  everyone  sooner  or  later  must  have  this  break  of  the  continuity 
of  the  epithelium  in  his  mouth,  and  when  it  is  recognized  that  numerous 
people  have  a  very  obvious  and  often  advanced  periodontitis  and  are 
apparently  none  the  worse  for  it,  it  may  be  asked  why  these  people 
do  not  suffer  from  septic  absorption.  The  answer  is  that  it  depends 
largely  on  their  power  of  resistance  and  the  virulence  of  the  organism 
present.  The  first  line  of  defence,  the  epithelium,  having  broken 
down  the  patient  is  thrown  back  on  to  the  second  line,  the  blood 
stream.  When  there  is  a  good  local  reaction  and  the  gingival  margin 
recedes  there  is  good  drainage  and  the  septic  foci  are  reduced  to 
a  minimum.  But  even  where  the  local  reaction  is  poor  and  the 
recognized  symptoms  of  marked  periodontal  disease  are  present  in 
the  mouth,  the  resistance  of  the  blood  may  still  be  tuned  up  suffi- 
ciently to  cope  with  the  absorption,  so  that  no  serious  or  inconvenient 
general  symptoms  are  present.  There  comes,  however,  a  time  when 
the  general  resistance  is  lowered,  perhaps  by  advancing  age  or  some 
illness,  then  the  balance  is  disturbed,  probably  never  to  be  recovered, 
and  whether  the  condition  in  the  mouth  becomes  worse  or  not, 
general  symptoms  appear,  and  in  the  variable  forms  that  might  be 
expected  from  an  infection  carried  in  the  blood-stream. 

This  is  the  peculiar  significance  of  periodontal  disease  that  here 
is  a  unique  condition  which  is  peculiar  to  the  mouth  and  impossible 
elsewhere  in  the  body,  in  which  there  is  a  permanent  break  in  the 
epithelial  covering  so  that  septic  absorption  is  taking  place  incessantly 
and  has  to  be  dealt  with  by  the  blood-stream. 

I  do  not  propose  to  go  into  the  question  of  treatment,  but  a 
remark  above  about  the  removal  of  the  tooth  might  lead  you  to  think 
that  I  am  advocating  extraction  in  every  case.  It  was  only  intended 
to  show  that  short  of  the  extraction  of  the  teeth  it  is  foolish  to 
speak  of  a  cure  for  periodontal  disease.  The  primary  condition, 
the  break  of  the  epithelial    connexion,  is  permanent,  and  even  after 
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successful  local  treatment,  there  is  a  potential  pocket  and    the    local 
symptoms  may  recur. 

It  has  not  required  the  experience  of  this  war  to  teach  us  the 
value  of  drainage  in  surgical  cases.  Even  when  there  is  a  large 
area  where  absorption  is  taking  place  the  provision  of  efficient 
drainage  will  reduce  pyrexia  and  remove  other  symptoms  of  absorp- 
tion. Similarly  in  periodontal  disease  local  treatment  which  aims  at 
the  reduction  of  the  pockets,  their  sterilization  and  effective  drainage 
is  of  great  value,  but  in  all  cases  the  general  condition  of  the  patient 
must  be  the  guide  as  to  the  necessity  of  more  radical  treatment. 

I  maintain  that  the  real  lesion  from  which  arises  the  condition 
commonly  spoken  of  as  pyorrhoea  is  this  break  in  the  continuity  of  the 
epithelium.  It  is  immaterial  whether  pus  is  present  or  not.  Indeed 
the  presence  of  pus  may  be  the  sign  of  a  healthy  local  reaction,  and  I 
think  it  is  a  common  experience  that  the  cases  which  show  most  marked 
general  symptoms  are  not  those  in  which  pus  is  much  in  evidence. 
What  is  material  is  the  amount  of  bone  destruction  that  has  taken  place 
and  whether  the  patient  is  showing  symptoms  of  septic  absorption. 

When  we  have  once  grasped  the  tact  that  a  break  in  the  epithelium 
means  septic  absorption  and  that  this  break  in  the  continuity  of  the 
epithelium  in  the  mouth  is  permanent,  we  shall  not  talk  so  gliblv  of 
"  cures  for  pyorrhoea,"  but,  on  the  other  hand,  we  shall  be  able  to 
recognize  the  possibility  of  septic  absorption  in  the  mouth  even  if  we 
cannot  squeeze  a  little  detritus  from  round  the  teeth. 
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The  Relation   of  Teeth  to  the  Floor  of  the   Antrum.1 
By  Charles  A.  Clark. 

This  subject  appears  to  me  to  be  of  interest,  not  only  to  the  dental 
surgeon,  but  also  to  the  laryngologist,  owing  to  the  variation  in  the  size 
of  the  antrum  and  to  its  position  in  relation  to  the  teeth,  which  are 
sometimes  a  cause  of  antral  empyema.  To  the  dental  surgeon  the 
distance  of  the  floor  of  the  antrum  from  the  apices  of  the  roots  of  the 
teeth,  is  interesting,  not  only  in  the  case  of  extractions,  but  also  from 
the  fact  that  occasionally  in  filling  a  root  a  probe  or  bristle  may  pass 
through  the  apical  foramen  for  a  considerable  distance,  and  it  is  conse- 
sequently  not  possible  to  state  whether  it  has  entered  the  antrum  or  a 
cyst.  And  again  there  is  the  liability  of  the  antrum  to  infection  from 
periodontal  disease. 

Let  us  consider  what  is  the  normal  antrum.  In  "  Quain's  Anatomy  " 
there  is  no  reference  to  this  subject  of  relative  position  of  the  teeth  to 
the  antral  floor,  but  in  other  text-books  the  following  information  is 
given,  as  follows  : — 

"  Cunningham's  Anatomy,"  4th  ed.,  1913,  p.  186  :  "  The  floor  corresponds  to 
the  alveolar  horder  of  the  maxilla,  and  differs  from  the  other  walls  in  being 
stout  and  thick  ;2  it  is,  however,  deeply  pitted  inferiorly  by  the  alveoli  for  the 
teeth." 

"  Gray's  Anatomy,"  1918,  p.  226  :  "  The  floor  is  formed  by  the  alveolar 
process  of  the  maxilla,  and  its  lowest  part  is  usually  about  1*25  cm.  below  the 
level  of  the  floor  of  the  nasal  cavity.  In  a  large  proportion  of  cases  radiating 
septa  of  varying  sizes  spring  from  the  floor  of  the  sinus  in  the  intervals  between 
adjacent  teeth  ;  in  some  cases  the  floor  is  perforated  by  the  fangs  of  the  molar 
teeth.  The  number  of  teeth  whose  roots  are  in  relation  to  the  floor  of  the 
antrum  is  variable.  The  sinus  may  extend  so  as  to  be  in  relation  to  all  the 
teeth  of  the  true  maxilla,  from   the  canine  to  the  third  molar  (Salter)." 

1  At  a  meeting  of  the  Section,  held  May  31,  1920. 

'-'  This  is  as  a  general  statement  incorrect,  such  cases  forming  the  minority. 
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"  Morris's  Anatomy,"  5th  ed.,  1915,  p.  90  :  "  The  floor  of  the  sinus  is  usually 
very  uneven,  due  to  prominences  corresponding  to  the  roots  of  the  molar  teeth. 
In  most  cases  the  bone  sepai'ating  the  teeth  from  the  sinus  is  very  thin,  and  in 
some  cases  the  roots  project  into  it.  The  teeth  which  come  into  the  closest 
relationship  with  the  sinus  are  the  first  and  second  molars,  but  the  sockets 
of  any  of  the  teeth  lodged  in  the  maxilla  may,  under  diseased  condition, 
communicate  with  it." 

Colyer,  in  his  "  Dental  Surgery  and  Pathology,"  divides  antrums 
into  three  classes — normal,  contracted,  and  expanded.  The  latter  in 
my  opinion  are  more  usually  found,  probably  forming  60  per  cent,  of 
the  total. 

In  extraction  of  the  back  teeth  it  is  in  some  cases  impossible  to 
prevent  taking  away  a  small  portion  of  the  antral  floor,  adhering  to  the 
root  or  roots,  and  I  have  seen  quite  a  few  cases  in  which  the  antrum  was 
infected  by  the  extraction  of  a  tooth.  In  one  such  case  a  patient  whom 
I  had  to  radiograph  was  very  bitter  against  his  dentist  for  having 
opened  into  the  antrum  when  extracting  a  tooth,  and  causing  empyema. 
Of  course,  he  went  to  someone  else.  I  explained  that  it  was  not  always 
possible  to  prevent  it,  and  I  think,  somewhat  mollified  his  feelings, 
especially  when  I  showed  him  his  own  radiograph.  Whether  he  would 
have  succeeded  if  he  had  brought  an  action  against  his  dentist,  no  one 
can  say,  but  certainly  in  any  legal  case  of  this  kind,  a  radiograph  would 
be  essential  evidence  for  the  dentist.  Again  the  attempt  to  remove 
an  apex  may  in  the  case  of  a  thin  antrum  floor,  be  a  cause  of  in- 
fection through  the  apex  entering  the  antrum. 

Cases  have  arisen  in  which  on  taking  radiographs  the  dentist  has 
seen  the  imminent  danger  of  opening  into  the  antrum  in  extracting  a 
tooth,  and  has  taken  precautions  accordingly.  In  fact,  if  dentists  were 
previously  to  see  radiographs  of  the  maxilla  from  which  they  had  to 
extract  a  tooth  or  teeth,  they  would  sometimes  be  filled  with  fear  and 
trembling  as  to  the  result,  and  would  not  be  so  anxious  to  carry  out 
the  usual  procedure — "  get  the  forceps  well  up." 

To  the  laryngologist  the  subject  should  be  of  interest,  and  upon  his 
opening  an  antrum  each  case  should  be  treated  by  him  on  it-  own 
merits  as  shown  by  a  film  radiograph,  for  the  time  is  not  far  distant 
when  a  radiograph  will  be  required  before  opening  an  antrum.  But 
the  point  to  which  I  wish  chiefly  to  draw  your  attention  is  the  enla 
ment  of  the  antrum  that  takes  place  in  the  majority  of  oases.  (A  paper 
was  written  some  years  ago  on  this  subject  by  Professor  Keith,  and  I 
regret  I   have  not  had  an  opportunity  to   read   it.^      This  enlargement 
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will  take  place  after  the  extraction  of  a  tooth  or  teeth,  which  causes  a 
dipping  down  of  the  floor  of  the  antrum,  and  it  is  most  frequently 
symmetrical  if  the  teeth  present  are  symmetrical :  it  is  possible  for 
the  antrum  to  dip  down  very  deeply,  in  fact  there  will  only  be  an 
egg-shell  thickness  of  bone  between  it  and  the  gum.  As  teeth  are 
subsequently  removed,  again  the  antrum  will  enlarge  or  dip  down, 
occupying  the  space  formerly  occupied  by  the  extracted  teeth  ;  hence 
the  ease  with  which  the  antrum  may  be  infected  by  an  apical  abscess 
or  by  periodontal  disease.  The  cause  of  this  expansion  I  cannot  dis- 
cover. At  first  I  ascribed  it  to  the  excessive  use  of  the  voice,  as  in 
singers  or  public  speakers,  or  in  officers  in  the  Navy  or  Army,  who 
have  to  give  orders  in  a  loud  voice,  but  I  am  unable  to  substantiate  this 
theory.  Again  in  some  respiratory  diseases  I  looked  for  a  cause  such  as 
asthma,  in  which  the  patient,  in  order  to  obtain  momentary  relief, 
checks  the  expiration,  thus  producing  pressure  in  the  antrum  ;  but  I  am 
not  satisfied  that  this  is  the  explanation. 

Again  I  would  draw  your  attention  to  the  fact  that  a  line  of  de- 
marcation is  formed,  beyond  which  the  antrum  will  not  expand  on 
one  side  and  beyond  which  the  alveolus  in  the  edentulous  maxilla  will 
not  shrink.  It  would,  therefore,  appear  that  the  alveolus,  being  an 
adventitious  tissue,  is  liable  to  absorption  from  both  sides.  This  line 
of  demarcation  is  fortunate  for  the  dentist.  No  dentist  has  yet  had  the 
experience  of  an  upper  set  of  teeth,  after  some  months  of  wearing, 
becoming  a  misfit  owing  to  enlargement  of  the  antrum.  This  line  of 
demarcation  appears  to  be  a  point  at  which  the  shrinking  alveolus 
and  the  expanding  antrum  meet,  neither  encroaching  on  the  other,  but 
with  only  an  egg-shell  thickness  of  bone  separating  the  soft  tissues. 

When  we  consider  how  great  a  factor  oral  sepsis  is  in  the  cause  of 
ill-health,  this  thinness  of  the  antral  floor  is  important,  and  although 
laryngologists  may  possibly  be  of  opinion  that  antral  infection  is  more 
often  due  to  nasal  than  dental  causes,  yet  I  would  urge  on  them  the 
necessity  of  eliminating  (if  possible)  dental  causation  by  means  of  a 
film  radiograph. 

In  conclusion,  let  us  quote  one  case  :  I  was  asked  to  radiograph 
some  upper  molar  teeth,  and  the  patient  told  me  she  had  had  antral 
trouble  for  years,  and  that  the  whole  of  the  nasal  wall  had  been 
removed  a  few  years  previously.  On  taking  a  film  radiograph,  a  root  in 
the  antrum  was  to  be  seen.  How  this  escaped  the  many  washings  out 
of  the  antrum,  I  cannot  explain.  In  such  a  case  a  film  radiograph 
would  have  saved  both  patient  and  operator  much  trouble. 
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DISCUSSION    ON    THE    PATHOLOGY    AND    TREAT- 
MENT   OF   DENTAL    CYSTS.1 

Mr.  J.  G.  Turner. 

When  fully  formed,  a  dental  cyst  comprises  a  wall  and  fluid 
contents.  The  wall  always  has  an  inner  lining  of  epithelium,  by  the 
breaking  down  of  which  the  fluid  is  formed,  and  an  outer  lining  of  fibrous 
tissue.  The  cyst  is  entire  ;  there  is  never  the  bare  dead  end  of  a  tooth- 
root  projecting  into  the  cyst,  but  there  is  or  has  been,  always,  a  septic 
tooth  of  the  permanent  set  at  the  point  of  origin.  In  the  fibrous  wall 
of  the  smaller  cysts  there  is  always  to  be  found  a  more  or  less  extensive 
spongework  of  epithelium.  The  earlier  the  cyst  is  examined,  and  the 
smaller  it  is,  the  more  abundant  is  this  spongework  and  the  less  con- 
spicuous is  the  cystic  cavity  in  relation  to  the  whole  of  the  tumour. 
At  the  same  time  the  cyst  fluid,  which  in  the  larger  specimens  is  quite 
liquid  and  transparent,  is  found  to  become  more  tenacious  in  com- 
position and  to  hold  in  suspension  so  large  a  quantity  of  cholesterin 
crystals  as  to  give  it  a  superficial  resemblance  to  pus.  This  resemblance 
to  pus  is  further  increased  in  the  earlier  stages  by  the  fact  that  there  is 
in  the  first  formed  liquid  contents  a  certain  amount  of  dead  niesobl;; 
tissue  and  of  inflammatory  cells.  Such  small  cysts  as  we  are  now 
thinking  of  are  extremely  common,  and  are  still,  I  believe,  very 
generally  referred  to  as  abscess-sacs  on  account  of  the  opaque  whitish 
appearance  of  their  contents.  They  are  always  found  in  connexion  with 
septic  teeth  of  the  permanent  set.  The  cyst  may  be  developed  at  any 
part  of  the  root,  and  a  single  tooth,  especially  multi-rooted,  may  have 
on    extraction    more    than    one    cyst    attached   to  it.      Further,   if 

1  At  a  meeting  of  bhe  Beotion,  beld  Jane  28,  1990. 
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sockets  be  examined  after  extraction  under  a  local  anaesthetic  containing 
suprarenal  extract,  it  is  not  infrequently  possible  to  see  a  small  cyst 
which  has  been  left  behind,  torn  away  from  the  root.  This  point  of 
frequency  is  one  upon  which  I  wish  to  lay  special  emphasis.  The  fully 
developed  dental  cyst  is  probably  the  commonest  tumour  of  the  body ; 
the  small,  undiagnosable  cyst  is  many  times  more  common — at  a 
venture  fifty  times  ;  while  the  earliest  stage  of  all,  which  I  shall  next 
consider,  is  practically  as  common  as  septic  teeth. 

The  earliest  stage  of  a  dental  cyst  consists  of  a  spongework  of  epi- 
thelium, or  in  rare  cases  of  a  single  bulb.  This  spongework  of  overgrown 
epithelium  is  practically  always  to  be  found  in  the  inflamed  and  thick- 
ened alveolar-dental  ligament  surrounding  septic  teeth.  It  is  included 
in  a  bed  of  interstitial  granulation  tissue,  the  result  of  a  chronic  infec- 
tion of  low  virulence.  I  need  not  labour  the  point  of  the  extreme 
frequency  of  these  granulomata.  Both  the  granulation  tissue  and  the 
epithelial  spongework  are  obviously  the  result  of  the  same  chronic 
irritation.  I  have  examined  microscopically  many  hundred  such 
granulomata,  and  only  twice  found  no  sign  of  epithelium ;  one  was  a 
small  mass  and  showed  a  typical  picture  of  a  commencing  abscess,  and 
the  other  was  a  large  granulomatous  bed  surrounding  pyorrhceic 
lower  molars,  suggesting  the  possibility  of  sarcoma  by  its  unusual 
extent. 

There  is  thus  a  diminution  of  frequency  from  the  beginning  to 
the  end  of  the  process  of  dental  cyst  formation.  Epithelial  granulo- 
mata (or  as  I  first  called  them,  epithelial  root-tumours)  are  very 
common  in  connexion  with  septic  teeth  of  both  sets  ;  small  cysts  are 
common  in  connexion  with  septic  teeth  of  the  permanent  set ;  fully 
developed  cysts,  clinically  diagnosable,  are  less  common,  but  still  so 
common  as  to  be  probably  the  commonest  tumour  of  the  body,  again 
in  connexion  only  with  the  permanent  teeth.  The  reasons  for  this 
are,  I  think,  obvious.  The  temporary  teeth,  alveolus  and  all  it  contains, 
are  swept  away  before  cysts  have  time  to  form.  Acute  destructive  in- 
flammation and  timely  extraction  account  for  the  progressive  diminution 
among  the  permanent  teeth. 

I  have  spoken  of  septic  teeth  instead  of  dead  teeth.  This  is  because 
though  in  fact  the  infection  which  culminates  in  a  dental  cyst  is 
provided  almost  entirely  by  dead  teeth,  nevertheless  the  earliest  stage — 
epithelial  granuloma — is  found  commonly  in  the  thickened  alveolar- 
dental  ligament  of  pyorrhoea,  and  I  have  seen  two  cases  of  dental 
cyst  in  connexion  with  living  but  pyorrhceic  teeth.     I  have  also   seen  a 
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similar  cyst  of  the  gum  at  the  point  of  exit  of  a  chronic  sinus  connected 
with  a  dead  tooth. 

As  to  the  actual  infecting  material,  I  can  only  say  that  I  have  never 
yet  succeeded  in  demonstrating  microscopically  anything  except  yeast- 
forms,  or  in  cultivating  any  organism  except  in  one  case  in  which 
I  grew  what  I  take  to  have  been  a  yeast.  The  culture  unfortu- 
nately died  out  before  I  could  make  any  experiment  with  it.  If  there 
are  organisms  in  dental  cysts  I  hope  Dr.  Drew's  method  of  staining 
will  enable  -us  to  demonstrate  them.  At  present  it  seems  as  if  toxic 
infiltration  were  the  effective  cause.  The  microscopic  appearances  of 
the  granulomata — thickly  aggregated  plasma  cells — are  such  as  are 
always  found  in  cases  of  chronic  infection  of  low  virulence. 

Once  started,  the  growth  of  the  epithelium  appears  to  go  on  inde- 
pendently of  external  stimulus  after  a  certain  point.  The  originating 
tooth  may  be  removed  and  the  cyst  still  continue  to  enlarge,  but  up  to 
now  I  have  not  demonstrated  any  persistent  organism  except  yeast 
already  mentioned.  Yeast  forms  are,  however,  common  in  all  inflam- 
matory tissues  about  the  mouth. 

Treatment. 

In  a  general  way  the  treatment  consists  in  extracting  the  originating 
tooth,  making  a  large  opening  into  the  cyst  cavity,  peeling  off  the  cyst 
membrane,  and  keeping  the  opening  patent  and  the  cavity  clean  till  the 
cavity  heals  from  the  bottom.  But  in  many  cases  this  cannot  be  done, 
especially  as  concerns  taking  away  the  whole  cyst  membrane.  When 
operating  on  a  suppurating  cyst  it  may  be  impossible  or  unwise,  in  view 
of  the  septic  condition  of  the  parts,  to  do  more  than  extract  the  tooth 
and  make  a  large  opening  for  drainage.  In  dealing  with  a  large  cyst  of 
the  mandible  peeling  away  the  whole  of  the  cyst-membrane  is  almost 
certain  to  expose  the  inferior  dental  nerve  in  the  floor  of  the  cavity  : 
in  such  a  case  it  is  best  to  cut  away  the  roof  and  sides  of  the  cyst  nearly 
to  the  level  with  the  floor,  leaving  the  cyst  epithelium  of  the  floor  to 
blend  with,  or  be  replaced  by,  the  epithelium  of  the  gum,  rather  than 
interfere  with  the  nerve  trunk.  Once  there  is  free  drainage — a  big. 
permanent,  opening  into  the  cyst — the  remaining  cyst-epithelium  is  no 
detriment  to,  or,  indeed,  may  be  useful  in  hastening  healing.  I  I 
never  yet  seen  the  epithelium  of  a  dental  cyst  become  malignant,  though 
I  think  I  have  seen  the  fibrous  wall  become  sarcomatous  after  the 
had  suppurated  and  discharged  through  an  insufficient  Binus  for  some 
years.     In  this  case  the  microscopic  diagnosis  was  fibrosarcoma,  but  no 
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recurrence  has  taken  place  in  some  fifteen  years  though  only  part  of  the 
vertical  depth  of  the  jaw  was  removed.  In  the  maxilla  a  large  cyst  may 
press  the  antrum  upwards  till  it  is  a  mere  slit  beneath  the  orbit.  This 
may  be  suspected  when  in  the  case  of  a  large  cyst  no  blood  comes  from 
the  nose  during  operation.  In  these  cases  as  large  an  opening  as  is 
practicable  and  drainage  for  one  or  two  years  will  be  needed.  Not 
uncommonly  a  cyst  projects  into  the  antrum  or  even  fills  its  cavity. 
In  such  cases  blood  will  come  from  the  nose  when  the  deeper  part  of 
the  cyst  membrane  is  detached.  Drainage  for  a  considerable  time  will 
then  be  needed  to  allow  of  regeneration  of  the  antral  ciliated  epithelium 
and  to  allow  the  true  cyst  cavity  to  contract.  After  a  time  the  case 
should  be  treated  as  a  healing  case  of  antral  suppuration  and  the  mouth 
wound  allowed  to  close  when  the  whole  bone  cavity  appears  healthy. 

The  wider  the  bone  can  be  excised  and  the  less  cavity  there  is  left 
the  quicker  will  be  the  healing,  indeed  some  few  saucer-shaped  cavities 
may  be  left  to  heal  by  first  intention,  but  efficient  and  prolonged 
drainage  will  secure  success  with  an  opening  far  less  than  the  ideal. 
This  fact  is  sometimes  of  great  use  in  preserving  teeth  which  would 
have  to  be  extracted  to  extend  the  opening,  or  in  avoiding  facial 
deformity.  The  best  means  of  securing  drainage  is  to  make  at  once 
a  vulcanite  plug  to  fit  the  opening.  This  can  be  moulded  in  the  mouth 
in  soft  "  Stent's  "  to  the  desired  shape  and  size  and  the  "  Stent's  "  plug 
at  once  flasked.  Till  the  plug  is  made  the  opening  must  be  kept  packed 
— deep  plugging  is  not  wanted.  For  syringing,  10  grm.  sod.  bicarb,  to 
the  ounce  of  1-80  carbolic  lotion  is  as  good  as  anything  I  know  of.  The 
sod.  bicarb,  washes  away  blood,  mucus,  &c,  and  the  carbolic  acid  1-80 
is  inhibitant  of  germ  growth. 

Mr.  Howard  Mummery. 

As  the  clinical  aspects  of  the  question  will,  I  am  sure,  be  fully 
presented  this  evening  I  propose  to  confine  my  remarks  chiefly  to  the 
microscopic  structure  of  cysts.  The  predominance  of  certain  cells  and 
the  arrangement  of  the  elements  of  the  growth  seem  to  be  more  varied 
than  we  have  generally  been  led  to  suppose  and  I  would  like  especially  to 
draw  attention  to  these  variations.  The  essential  elements  of  granulation 
tissue,  of  which  these  growths  are  built  up,  are  endothelial  cells,  and 
fibroblasts  or  connective  tissue  cells.  In  the  great  majority  of  cases 
epithelial  cells  are  present  in  more  or  less  abundance  and  inflammatory 
products  are   also    included.      Among    the  inflammatory   products  we 
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include  leucocytes  from  the  blood,  wandering  cells  (chiefly  tissue  cells), 
plasma  cells,  and  degeneration  products  as  fat,  cholesterin,  and  calcified 
substance. 

The  Endothelial  Cells. — These  form  the  walls  of  the  delicate 
embryonic  blood-vessels  found  in  granulation  tissue,  but  besides  forming 
the  walls  of  blood-vessels  they  are  also  found  free  in  the  tissue  and  have 
been  seen  to  thrust  out  pseudopodia  and  seize  bacteria  and  it  is  even 
held  by  Adami,  so  that  although  the  endothelial  cell  and  the  fibroblast 
are  distinct  cell  species  in  regard  to  their  origin,  in  inflammatory  tissue 
the  distinction  is  lost  and  both  may  become  fully  formed  fibroblasts  and 
give  origin  to  scar  tissue. 

The  Fibroblast. — This  is  oval-  or  spindle-shaped  and  in  addition  to 
the  cells  there  are  many  strands  of  fibrous  connective  tissue  •  which 
traverse  the  growth  in  many  directions  and  have  a  more  or  less  definite 
arrangement  in  many  parts,  in  all  cases  forming  a  boundary  wall  to  the 
cystic  growth.  We  may  thus  consider  that  the  endothelial  cells  and 
the  fibroblasts  are  the  building  up  cells  of  the  tissues  of  these  growths 
and  that  the  other  cells  involved  in  them  are  more  or  less  adventitial. 

The  leucocytes  from  the  blood  are  principally  of  three  varieties : — 

(1)  The  'polymorphonuclear  leucocyte,  now  generally  called  the 
neutrophil  leucocyte,  which  is  found  almost  exclusively  where  bacteria 
are  present  and  suppuration  is  in  progress.  It  is  an  active  phagocyte 
for  bacteria. 

(2)  The  mononuclear  leucocyte  which  ingests  red  blood  corpuscles, 
fat  and  other  foreign  bodies,  and 

(3)  The  lymphocytes,  from  which  the  mononuclear  leucocytes  are  in 
all  probability  derived.  These  are  seen  in  great  abundance,  but  they 
are  not  phagocytic  or  amoeboid,  and  whether  they  have  any  chemical 
action  is  still  uncertain. 

The  eosinophil  leucocyte  appears  to  be  but  rarely  present  in  these 
growths. 

The  Plasma  Cell. — Another  cell  which  forms  a  very  large  proportion 
of  the  cellular  elements  of  granulomas  is  the  plasma  cell.     These  colls 
are  easily  recognized  by  their  form  and   the  appearance  of  the  nucl< 
They  are  larger  than  lymphocytes  but   vary  considerably  in  si;-, .   and 
a,re   generally    considered    to    be    derived     from    lymphocytes     i 
"modification  of   their   nucleus   and  protoplasm";  they    arc    slightly 
amoeboid  and  have  an  excentric  nucleus.     This  nucleus  is  divided 
masses  at  its  periphery,  giving  it  a  wheel-like  appearance  :  a  clear  halo 
generally  surrounds  the  nucleus  and   scattered   granules,  which    usually 
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accumulate  at  the  margins  of  the  cell,  are  found  in  the  cytoplasm.  From 
their  great  abundance  in  granulation  tissue  it  seems  evident  that  they 
must  have  some  important  function,  and  although  they  cannot  take  up 
foreign  substances  into  their  interior  they  probably  produce  a  digestive 
ferment  which  acts  upon  toxins  and  degeneration  products.  Some 
authors  consider,  in  agreement  with  Unna,  that  plasma  cells  are 
developed  from  connective  tissue  cells,  and  Rumpel  describes  transition 
forms  between  both  connective  tissue  cells  and  endothelial  cells  to 
plasma  cells. 

Wandering  Cells. — Having  lately  examined  a  good  many  dental 
cysts  and  other  granulation  tissue  growths,  as  dental  polypus,  and  scar 
tissue,  by  Unna's  method  of  staining,  I  have  been  struck  with  the  great 
abundance  in  many  cases  of  these  wandering  cells,  which  the  method 
brings  out  with  great  distinctness.  These  cells  are  now  generally  con- 
sidered not  to  be  derived  directly  from  the  blood  but  from  the  tissues. 
They  are  by  some  called  mast  cells,  after  Ehrlich,  but  there  appears  to 
be  much  confusion  in  the  use  of  this  term ;  it  is  applied  to  neutrophil 
granular  cells  found  in  the  blood  and  marrow,  as  well  as  to  other  cells 
of  tissue  origin,  and  it  seems  probable  that  these  mast  cells  of  the  tissues 
are  identical  with  the  clasmatocytes  of  Ranvier.  Both  the  so-called 
mast  cells  and  the  clasmatocytes  are  characterized  by  coarse  granules, 
which  take  a  red  stain  with  polychrome  methylene  blue  and  other 
similar  basic  dyes,  and  are  therefore  neutrophil  or  basophil  in  reaction, 
in  distinction  to  the  eosinophils,  which  are  acidophil.  Ranvier  called 
these  cells  in  the  tissues,  clasmatocytes,  from  the  Greek  word  fcXdo-fjua, 
a  fragment,  because  they  are  often  seen  breaking  up,  and  their  granules 
are  scattered  in  the  surrounding  tissue ;  in  many  cases  the  course  of 
the  clasmatocytes  may  be  traced  by  the  trail  of  granules  they  leave 
behind  them.  These  cells  are  very  actively  amoeboid,  and  assume  the 
most  extraordinary  and  varied  forms.  They  possess  a  blue  staining 
nucleus,  often  lobed,  and  although  amoeboid  are  held  not  to  be  phago- 
cytic. They  are  said  to  be  found  in  abundance  where  fatty  substances 
are  present,  but  I  have  seen  them  in  many  places  where  no  trace  of 
fat  can  be  detected  by  means  of  fat  stains.  It  is  probable  that 
although  not  phagocytic  they  act  upon  toxins  by  some  ferment  or  anti- 
body to  which  they  give  rise.  If  we  call  these  wandering  cells  of  the 
tissues  which  break  up  into  fragments,  clasmatocytes,  as  Ranvier 
originally  called  them,  then  these  neutrophil  red  granule  staining  cells 
are  not  mast  cells  but  clasmatocytes,  for  in  numerous  places  in  the 
cyst  wall  they  are  seen  to  break  up  into  fragments.    As  some  authorities 
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consider — the  mast  cells    (of  the  tissues)   and  the    clasmatocytes  mav 
be  identical. 

I  have  not  found  in  any  of  the  cysts  which  I  have  examined  the 
very  extended  protoplasmic  processes  and  evidences  of  hurry  on  the 
part  of  the  wandering  cells  shown  in  the  drawing  from  the  pulp 
polypus  and  scar  tissue,  although  in  the  cysts  many  show  changes  of 
form  and  pseudopodia,  and  also  the  scattered  granules,  as  may  be  seen 
under  the  microscope  on  the  table.  These  wandering  cells  are  found 
in  all  kinds  of  low  grade  inflammations.  They  are  abundant  in  scar 
tissue,  and  I  have  found  them  in  absorption  of  the  gums  as  well  as  in 
pulp  polypus  and  dental  cysts,  and,  as  described  by  McCallum,  in  nasal 
polypus,  in  which  I  examined  them  from  some  polypi  kindly  procured 
for  me  by  Mr.  E.  D.  D.  Davis. 

Although  so  much  work  has  been  done  in  recent  years  on  the  cells 
of  the  blood  and  tissues,  especially  by  Pappenheim,  Maximow  and 
Marchand,  the  origin  of  these  wandering  cells  still  remains  somewhat 
obscure.  Maximow  considers  that  "  the  plasma  cell  is  but  one  phase 
in  the  life-history  of  the  polyblast,  a  cell,  that  is,  that  may  originate 
either  from  lymphocytes  or  from  connective  tissue  cells,  which  may 
develop  into  fibroblasts  and  so  into  connective  tissue  or  into  clasmato- 
cytes, large  cells  with  pronounced  processes  which  are  constantly  shed 
into  mast  cells  of  the  tissues,  or  cells  filled  with  large  basophil 
granules,  or  into  cells  of  the  plasma  type."  Whatever  their  origin, 
there  are,  however,  immense  numbers  of  cells  in  the  tissues  which 
hurry  to  the  seat  of  injury  when  certain  kinds  of  inflammatory  processes 
are  set  up.  The  relationship  of  clasmatocytes  to  connective  tissue  cells 
is  certainly  suggested  by  the  appearances  in  scar  tissue. 

Bonier,  in  the  article  on  "Granuloma"  in  Scheff's  "  Handbuch  " 
(1909),  divides  these  growths  into  epithelium-containing  granulomata 
and  pure  connective  tissue  growths,  in  which  latter,  he  says,  not  a  trace 
of  epithelium  is  to  be  found.  In  the  first  class,  cysts  arise  through 
degeneration  of  the  epithelium,  whilst  pure  connective  tissue  grann- 
lomata, according  to  Romer,  never  become  cystic.  The  existence  of  a 
dense  fibrous  connective  tissue  investment  is  characteristic  of  all  these 
growths;  it  bounds  the  whole  structure  and  binds  it  firmly  down  to  the 
root  of  the  tooth.  In  some  forms,  especially  the  connective  tissue 
forms,  a  strong  development  of  endothelium  is  found,  and  Romer  calls 
these  endothelial  granulomata,  and  further  lie  calls  myxoid  those  in 
which  mucoid  tissue  is  found.  But  endothelial  cells  and  fibrobl 
are,  as  we  have  seen,  the  most   constant   cells   in  granulation  t. 
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that  the  distinction  of  a  separate  class  of  endothelial  granulomata 
scarcely  seems  advisable.  The  myxoid  granulomata  can  also  hardly  be 
accepted  as  a  distinct  class  as  they  are  only  probably  to  be  looked 
upon  as  a  degeneration  form.  The  chief  distinction  made  appears  to  be 
into  those  which  contain  epithelium  and  those  which  contain  none.  In 
the  cases  examined  by  Eomer  he  found  the  proportion  of  growths 
which  contained  no  epithelium  to  the  epithelial  growths  to  be  as 
8  to  19. 

I  have  not  found  a  single  case  in  which  no  epithelium  was 
present,  but  I  have  not  had  the  opportunity  of  examining  so  many 
of  these  growths  as  the  author  quoted.  It  is  possible,  however,  that 
in  an  examination  of  the  sections  small  masses  of  epithelium  may 
have  been  missed.  In  one  or  two  cases  I  could  detect  none  at  first, 
but  further  sections  revealed  epithelium  in  some  abundance.  In  many 
cases  in  which  there  has  been  extensive  suppuration  in  the  neigh- 
bourhood, we  can  easily  understand  that  the  epithelium  may  have 
been  lost. 

Professor  Partsch,  in  a  paper  read  at  the  Fifth  International  Dental 
Congress,  states  that  the  cystic  degeneration  of  a  granuloma  takes  place 
in  the  connective  tissue  and  not  in  the  epithelium,  and  that  this  is  the 
case  in  the  epithelial  as  well  as  in  the  connective  tissue  granulomata — 
he  says  he  bases  this  statement  on  the  examination  of  over  300 
cysts.  It  certainly  seems  difficult  to  understand  how  this  can  be  the 
case.  The  cyst  cavity  is  usually  surrounded  by  epithelium,  and  epi- 
thelial cells  are  seen  lying  in  the  lumen,  which  have  evidently  under- 
gone degeneration  and  vacuolation.  The  only  clefts  in  the  connective 
tissue  portion  of  the  growth  have  been  those  produced  by  the  abundant 
cholesterin  crystals,  which  have  been  dissolved  out  in  preparing  the 
section,  for  these  cholesterin  crystals  are  often  scattered  throughout  the 
growth  to  which  they  give  a  very  characteristic  appearance.  The  clefts 
or  separations  between  the  connective  tissue  fibres  appear  in  this  case 
to  be  due  to  the  crystallization  taking  place  between  them. 

In  an  interesting  paper  on  alveolar  abscess,  by  K.  H.  Thoma,  in  the 
Dental  Cosmos  for  1918,  the  author  thus  accounts  for  dental  cysts  in 
which  no  epithelium  is  found.  He  says  :  "  The  presence  of  epithelium  is 
not  constant  in  the  periodontal  membrane,  and  therefore  is  not  regularly 
found  in  the  dental  granuloma."  But,  surely,  Malassez's  rests  are 
always  seen  in  more  or  less  abundance  in  the  membrane,  and  as  the 
dentine  of  the  root  cannot  be  formed  without  the  epithelial  sheath  of 
Hertwig,  epithelium  must  be  constantly  present  in  the  periodontal 
membrane. 
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Dr.  Rumpel,  of  Berlin,  in  his  paper  contributed  to  the  Fifth  Inter- 
national Dental  Congress,  described  plasma  islands  in  these  growths, 
that  is,  areas  chiefly  occupied  by  plasma  cells  and  surrounded  by  strands 
of  epithelium.  That  this  arrangement  is  often  seen  there  is  no  doubt, 
but  in  many  others  there  is  no  such  regular  arrangement,  and  in  one  of 
Sir  Frank  Colyer's  cases,  which  I  described  in  a  former  communication, 
the  plasma  islands  are  surrounded  by  connective  tissue  strands  and 
fibroblasts,  and  no  epithelial  cells  are  seen  in  the  neighbourhood.  In 
this  specimen  the  islands  were  very  numerous  and  contained  many  large 
blood-vessels  and  much  extravasated  blood.  In  other  cases  I  have  found 
a  thin  layer  of  connective  tissue  between  the  enclosing  epithelial  strands 
and  the  plasma  cells. 

Time  will  not  allow  me  to  dwell  upon  the  degeneration  products 
found  in  cysts,  but  in  all  of  the  cysts  which  I  have  examined  with  a 
special  fat  stain  (Sudan  III),  I  have  found  fat  in  places  in  many  parts, 
as  free  globules,  in  others,  within  mononuclear  leucocytes.  Under  the 
microscope  I  have  shown  several  instances  of  fatty  infiltration  in  pulps 
and  in  cysts,  and  the  fat  can  easily  be  seen  both  within  and  around 
the  cells.  In  one  case  given  to  me  by  Mr.  Dolamore  there  is  a  very 
curious  appearance  throughout  the  larger  portion  of  the  cyst,  suggesting 
degeneration  in  the  epithelium.  It  has  been  suggested  to  me  that  this 
is  not  an  epithelial  degeneration,  but  is  some  alteration  in  a  cell  of 
the  mesoderm.  One  is  able  however  to  trace  the  gradual  change  and 
vacuolation  of  the  epithelial  cell  from  its  typical  form  to  this  condition, 
and  I  think  there  cannot  be  much  doubt  that  the  tissue  is  epithelial  and 
is  probably  the  degeneration  product  described  by  Rdmer  as  a  myxoid 
granuloma. 

Calcific  degeneration  is  often  met  with  in  cysts,  especially  around 
the  blood-vessels,  and  is  usually  seen  in  the  form  of  little  spherical 
masses  of  calcified  material,  many  of  them  taking  the  form  of  typical 
calcospherites.  Dr.  Wyatt  Wingrave  lately  showed  me  a  preparation 
from  a  dental  cyst  in  which  there  was  a  large  amount  of  this  spheroidal 
calcification.  As  we  know  that  calcification  is  a  common  degeneration 
product  in  altered  and  imperfectly  nourished  tissues,  we  are  not  sur- 
prised to  find  it  in  the  walls  of  old  standing  cysts. 

Cholesterin. — This  varies  very  much  in  amount.       In  Bome  cysts 
in  one  sent  to  me  by  Mr.  E.  D.   P.  Davis  and  shown  cinder  the  micro- 
scope,  one  part    of   the    cyst  was  cut   up   into    narrow    pointed 
running  in  various  directions,   the   crystals    having   boon  dissolved   out 
by  the  alcohol.     Such  a  condition  is  often  seen  in  these  growths. 
jy — on  '2 
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Mr.   Herbert   Tilley. 

As  a  rule  only  patients  with  large  dental  cysts  of  the  upper  jaw 
consult  the  nasal  surgeons.  The  smaller  ones  about  the  size  of  a  cob 
nut  can  be  cured  by  dissecting  off  a  flap  of  the  oral  mucous  membrane, 
removing  the  entire  cyst  with  a  sharp  spoon  and  then  laying  the 
reflected  flap  of  mucous  membrane  into  the  cavity  thus  produced. 
Kapid  healing  occurs.  In  the  case  of  those  large  cysts  which 
invaginate  the  anterior  antral  wall  and  often  reduce  that  sinus  to  small 
dimensions,  it  has  been  my  custom  to  reflect  the  oral  mucous  membrane 
and  then  to  remove  all  the  lining  of  the  cyst  and  its  bony  wall.  The 
anterior  half  of  the  inferior  turbinal  is  removed  by  suitable  scissors  and 
snare  and  also  the  inner  antral  wall.  Finally,  the  mucous  membrane 
incision  which  covered  the  anterior  wall  of  the  cyst  is  sutured  and  thus 
the  bucco-antral  wound  is  closed.  It  heals  within  a  few  days  by 
immediate  union  and  we  have  permanent,  spontaneous  and  free 
drainage  into  the  nasal  cavity.     The  advantages  of  this  method  are  : — 

(1)  There  is  no  contamination  from  food  or  organisms  from  the 
mouth. 

(2)  There  is  no  prolonged  or  painful  after-treatment  which  may  be 
entailed  if  plugging  of  the  cyst  cavity  is  adopted. 

(3)  The  rapid  cure,  as  compared  with  the  "  plugging  "  or  "  packing  " 
method. 

Another  form  of  dental  cyst  occasionally  comes  for  treatment  at  the 
hands  of  the  nasal  surgeon  because  it  causes  nasal  obstruction.  I  refer 
to  that  form  which  arises  from  the  incisor  teeth.  The  cyst  bulges 
upwards  in  the  floor  of  the  nasal  cavity  just  beyond  the  vestibule  and 
may  extend  backwards  to  the  posterior  limits  of  the  hard  palate.  It 
forms  in  this  way  a  cyst  shaped  like  the  finger-stall  of  a  glove.  I 
have  approached  these  from  underneath  the  upper  lip  by  means  of  a 
free  incision  through  the  mucous  membrane.  Having  entered  the  cyst 
cavity  the  membrane  lining  it  is  thoroughly  removed  and  then  its  thin 
bony  convex  upper  border  within  the  nasal  cavity  is  forced  downwards 
so  as  to  obliterate  the  "finger-stall"  and  thus  leave  the  nasal  mucous 
membrane  intact. 

(Some  lantern  slides  were  shown  illustrating  the  above  methods.) 
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Mr.  F.  Coleman. 

My  practice  has  been  to  open  a  dental  cyst  in  such  a  way  that  the 
cavity  is  rendered  self-cleansing  or  made  accessible  to  mechanical 
cleansing.  In  the  maxilla  this  ideal  can  usually  be  attained ;  thus,  the 
incision  for  a  dental  cyst  should  be  made  near  the  alveolar  border  so 
that  the  floor  of  the  cyst  is  flush  with  that  of  the  incision  and  no  ledge 
projects  to  hinder  drainage. 

The  length  of  the  incision  should  correspond  to  that  of  the  cyst  so 
that  "  pockets  "  or  "  dead  spaces  "  difficult  to  drain  are  not  left  at  either 
extremity.  Roots  of  carious  teeth  must  first  be  removed  to  allow  the 
incision  to  be  made,  but  sound  teeth  need  not,  as  a  rule,  be  sacrificed  to 
this  purpose.  A  portion  of  the  cyst  wall  above  the  horizontal  incision 
should  then  be  cut  away.     A  mandibular  cyst  is  less  easily  converted 


Fig.  1.  Fig.  2. 

Fig.  1. — Showing  a  maxillary  dental  cyst  arising  from  a  premolar  tooth  (dia- 
grammatic). 1,  mucous  membrane  of  cheek  ;  2,  mucous  membrane  of  palate  ; 
3,  premolar  tooth  ;  4,  cyst ;  5,  nasal  fossa  ;  6,  antrum. 

Fig.  2. — Showing  premolar  tooth  removed  and  cyst  opened.  Lettering  a>  in 
ng.  1. 

into  a  drainable  cavity.  The  indications  are  to  make  the  incision  as 
low  in  the  cheek  sulcus  as  possible,  so  that  the  floor  of  the  cyst  is  on 
a  level  with  or  approaches  the  level  of  the  cheek  sulcus.  Extensive 
cysts  hollowing  out  the  greater  part  of  the  mandible  might  be  better 
treated  by  an  external  incision  as  this  would  allow  of  more  dependent 
drainage  {see  fig.  3),  but  would  result  in  a  discharging  external  wound  of 
many  months'  duration  and  be  followed  by  a  puckered  sear. 

I  have  not  found  it  necessary  to  remove  the  lining  membrane  of 
a  dental  cyst,  in  fact,  in  most  cases,  there  is  no  distinct   membrane  to 
JY — od  'la 
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remove,  the  interior  of  the  cyst  being  uniformly  smooth  and  glistening  ; 
nor  do  I  plug  the  cavity  with  gauze  unless  to  arrest  haemorrhage,  or  to 
give  some  comfort  to  the  patient,  and,  under  these  conditions,  the  gauze 
can  usually  be  removed  after  a  few  hours. 

The  after-treatment  consists  in  syringing  or  irrigating  the  cyst 
cavity  with  non-irritating  antiseptics,  in  fact,  in  mechanically  cleansing 
the  cavity.  I  suggested  these  principles  of  treating  a  dental  cyst,  over 
ten  years  ago,  and  incorporated  them  in  a  paper,  which  appeared  in  the 
Royal  Dental  Hospital  Annual  Reports  for  1912. 


Fig.  3. 

Showing  a  mandibular  dental  cyst  arising  from  a  molar  tooth  (diagrammatic). 
1,  Reflection  of  mucous  membrane  on  to  cheek  ;  2,  reflection  of  mucous  mem- 
brane on  to  tongue  ;  3,  molar  tooth  ;  4,  cyst  ;  5,  lower  margin  of  jaw ; 
G,  sublingual  fold  or  fringe. 


Mr.  E.  C.  Hughes. 

I  have  recently  had  under  my  care  two  cases  of  cystic  expansion  of 
the  ascending  ramus  of  the  mandible,  due  to  dental  cysts.  As  I  believe 
such  cases  to  be  uncommon,  I  have  taken  advantage  of  this  opportunity 
of  recording  them. 

Case  I. — An  edentulous  woman,  aged  55  (approx.)  was  sent  to  me  on 
account. of  a  swollen  left  cheek.  In  1911  she  underwent  an  operation  on  the 
jaws  for  the  same  condition,  and  was  temporarily  relieved,  hut  for  some  time 
the  cheek  had  heen  swelling  again  on  the  inner  side  of  the  cheek  ;  running  on 
to  the  anterior  margin  of  the  ascending  ramus  of  the  mandihle  was  a  linear 
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scar,  while  below  and  above  it,  the  ascending  ramus  was  considerably  expanded, 
the  expansion  extending  into  the  molar  region  of  the  horizontal  ramus.  The 
expansion  was  apparently  completely  covered  by  bone,  except  at  two  points, 
where  the  cyst  cavity  appeared  to  be  completed  by  the  mucous  membrane 
of  the  molar  region.  The  two  skiagrams  (figs.  1  and  2)  show  the  expansion  of 
the  entire  ascending  ramus  and  of  the  posterior  molar  region. 

Case  II. — An  edentulous  woman,  aged  35,  was  sent  to  me  on  account  of  a 
swollen  right  cheek.  The  swelling  was  so  conspicuous  in  this  case,  that  it  had 
been  diagnosed  as  a  parotid  tumour.     The  expansion  of  the  ascending  ramus 


Fig.  3. 


and  posterior  molar  region  was  far  greater  than  in  Case  I,  and  its  capsule  or 
limiting  wall  contained  very  little  bone,  and  it  was  easy  to  obtain  fluctuation 
between  the  oral  and  cheek  portions  of  the  expansion.  The  skiagram  (lig.  3) 
shows  the  expansion  in  the  lateral  view  (the  anterior  margin  of  the  ascending 
ramus  showed  so  faintly  in  the  photograph,  that  I  have  accentuated  it  with  an 
ink  line). 

I  have  no  doubt  that  both  these  cases  are  examples  of  dental  cysts 
arising  in  connexion  with  a  molar  tooth  :  they  both  gave  a  history  of 
acute    inflammatory   trouble   in   the   years   preceding  the   development 
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of  the  expansion  of  the  bone,  the  skiagrams  show  no  developmental 
errors,  and  their  formation  is  in  every  way  comparable  to  a  dental  cyst 
elsewhere. 

Both  of  these  cases  were  operated  upon  by  an  external  incision,  as  it 
seemed  to  promise  a  rapid  easy  way  of  removing  not  only  the  cyst,  but 
also  the  external  projection  of  the  cyst,  i.e.,  the  swelling  of  the  cheek, 
which  led  both  patients  to  seek  advice.  The  alternative  method  of 
treatment,  an  incision  through  the  mucous  membrane,  meant  a  long 
and  tedious  after  treatment,  for  these  large  cavities  would  require  many 
weeks'  attention  of  frequent  syringings  and  cleansings,  with  the 
possibility  of  necrosis  of  bones  and  no  certain  promise  of  removal  of 
the  facial  deformity. 

The  operation  consisted  of  an  incision  under  the  mandible,  parallel 
with  the  insertion  of  the  masseter.  The  position  of  the  cervical  branch 
of  the  facial  nerve  must  be  remembered.  In  both  my  cases  it  was 
damaged,  as  evidenced  by  a  drooping  of  the  angle  of  the  mouth. 
In  both  cases  this  weakness  has  now  passed  away,  so  it  is  probable  that 
the  branch  was  merely  bruised.  The  incision  must  be  well  under  the 
jaw  to  avoid  this  branch,  for  the  chance  of  permanent  damage  to  it 
is  the  only  objection  to  the  external  incision.  The  masseter  and 
periosteum  were  carefully  raised  from  the  ascending  ramus  until  a  large 
area  of  the  cyst  wall  was  exposed  :  the  outer  part  of  this  was  carefully 
cut  away  and  the  dental  cyst  lay  exposed.  As  in  both  cases  the  cyst  wall 
was  completed  by  or  was  closely  adherent  to  oral  mucous  membrane, 
the  cyst  could  not  have  been  dissected  out  intact,  as  the  dissection 
would  certainly  have  opened  the  mouth  cavity.  The  cyst  was  then 
incised  and  the  greater  part  of  the  epithelial  lining  removed,  except 
where  it  was  adherent  to  oral  mucous  membrane.  In  these  situations 
the  lining  can  be  destroyed  by  some  such  means  as  carbolic  acid.  The 
resulting  cavity  was  filled  by  a  fat  graft,  as  it  lessened  the  chance  of 
a  haematoma.  The  subcutaneous  tissues  and  platysma  were  sutured, 
after  replacement  of  the  reflected  flap  and  the  skin  incision  closed  by  a 
subcuticular  suture.  In  both  cases  recovery  was  rapid,  and  healiDg 
complete  in  ten  days. 

Mr.  Montagu  Hopson. 

With  regard  to  cysts  occurring  in  the  ascending  ramus  of  the 
mandible  to  which  Mr.  Hughes  has  referred,  ami  in  the  treatment 
of  which  I  have  been  associated  with  him,  1   would   merely  offer  this 
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suggestion.  They  may  arise  from  epithelial  tissue  derived  from  an 
excessive  backward  prolongation  of  the  primary  tooth  band,  which 
normally  gives  off  the  bud  to  form  the  enamel  organ  of  the  mandibular 
third  molar  about  the  third  year.  In  some  of  these  cases  the  third 
molar  was  absent. 

Some  few  years  ago  I  saw  a  boy  aged  9,  who  presented  the  usual 
signs  of  a  cyst  of  the  maxilla  on  the  right  side.  When  first  he  came 
under  observation  both  the  deciduous  molars  were  in  place,  but  in  the 
short  time  which  elapsed  before  treatment  was  undertaken  the  first 
deciduous  molar  was  shed.  A  radiogram  (fig.  1)  confirmed  the  diagnosis. 
At  the  time  this  was  taken  the  cusps  of  the  first  premolar  were  just 
appearing  through  the  gum.  It  will  be  noticed  that  the  cyst  was  of 
considerable  size,  and  that  in  the  course  of  its  growth  it  had  displaced 
the  developing  second  premolar  upwards  and  backwards.    I  referred  the 


Fig.  l. 
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boy  to  my  colleague,  Mr.  T.  B.  Layton,  for  treatment,  and  he  will 
describe  the  operation  which  enabled  us  to  remove  the  cyst  intact 
without  disturbing  its  connexion  with  the  first  premolar  to  which  it 
was  firmly  attached.  By  a  most  unfortunate  accident  the  specimen  was 
destroyed  in  a  fire  which  occurred  in  the  pathological  laboratory  at 
the  hospital  before  any  sections  had  been  made,  but  not  before  it 
had  been  photographed  (fig.  2).  Seeing  that  the  cyst  arises  from 
tissues  above  the  neck  of  the  tooth  it  may  probably  be  described  as 
"dentigerous"  rather  than  "dental"  if  the  latter  term  is  to  be  restricted 
to  cysts  springing  from  epithelium  contained  in  the  wall  of  the  follicle, 
in  close  apposition  with  the  root  of  the  tooth.  Further  it  may  be 
interesting  to  speculate  whether  the  stimulus  which  led  to  the 
proliferation  of  the  epithelial  cells  was  due  to  toxins  emanating  from 
the  carious  deciduous  molar  overlying  the  developing  premolar. 
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Mr.  T.  B.  Layton. 

I  think  that  the  case  which  Mr.  Hopson  has  just  described  to  you 
may  afford  the  clue  to  the  pathology  of  those  cysts  of  the  jaw  in  which 
no  connexion  with  any  tooth,  whole  or  carious,  erupted  or  unerupted, 
can  be  found.  Here  was  a  case  in  which  the  tooth  was  seen  partially 
to  erupt  while  under  observation.  Had  the  eruption  become  complete 
the  tooth  fang  might  subsequently  have  lost  all  connexion  with  the  cyst. 
We  have  been  told  to-night  that  the  pathology  of  dental  cysts  and  of 
dentigerous  cysts  is  the  same,  and  this  case  also  bears  that  out,  for 
in  the  carious  milk  tooth  which  was  removed  we  have  the  infective 
factor  which  is  not  usually  seen  in  the  dentigerous  cyst  but  which  is 
constantly  present  in  the  case  of  the  dental  cyst. 

These  two  kinds  of  cyst  may  be  the  same  pathologically  but  they 
differ  clinically  in  the  presence  or  absence  of  this  infective  material. 
My  experience  has  been  mainly  limited  to  the  dentigerous  cyst.  These 
I  have  dissected  out,  and  I  have  packed  the  cavity  with  decalcified  bone 
tissue,  and  have  then  sewn  up  the  wound.  They  have  healed  well. 
I  should  not  venture  to  do  this  in  the  case  of  a  dental  cyst  with  its 
carious  tooth  in  relation  to  it. 

I  do  not  agree  with  Mr.  Tilley  that  it  is  necessary  to  open  the  cyst 
cavity  into  the  nose.  In  one  case  in  which  I  did  this  I  regretted  it. 
It  was  that  of  a  large  cyst  cavity  which  had  been  drained  into  the 
mouth  and  which  I  thought  was  a  suppurating  maxillary  sinus  that  had 
been  so  drained.  I  performed  a  radical  operation  on  his  maxillary 
sinus  and  sewed  up  the  hole  through  which  it  had  been  drained  into  the 
patient's  mouth.  This  part  of  the  suturing  broke  down.  As  a  result  of 
an  extensive  operation  the  patient  was  left  no  better  off  than  he  had 
been  before  so  far  as  the  object  of  the  operation  was  concerned.  That 
he  was  as  well  off  in  other  respects  I  cannot  say  as  I  have  lost  sight 
of  him. 

Mr.  E.  D.  D.  Davis. 

I  show  an  X-ray  photograph  of  a  dental  cyst  with  its  outline 
marked  by  a  piece  of  the  finest  fuse  wire  which  has  boon  introduced 
into  the  cyst  for  the  purpose  of  obtaining  a  clear  X-ray.  The  injection 
of  a  bismuth  solution  failed  in  this  respect. 

I  have  always  completely  removed  the  cyst   wall   I  tion  and 

have  the  notes  of  eighteen  cases  in   which  this  treatment   was  i 
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satisfactory.  It  is  not  by  any  means  a  difficult  procedure  if  a  free 
incision  is  made  and  the  whole  of  the  outer  wall  of  the  bony  capsule 
is  removed  by  nibbling  forceps  so  as  to  produce  a  saucer  shaped  cavity 
without  any  overhanging  edges,  and  then  with  a  suitable  dissector  the 
cyst  wall  is  easily  peeled  out.  In  removing  the  cyst  great  care  should 
be  taken  to  avoid  opening  the  antrum  or  the  cavity  of  the  nose,  and  if 
either  cavity  is  opened  a  permanent  fistula  may  result.  If  the  antrum 
is  accidentally  opened,  then  I  agree  with  Mr.  Tilley  that  drainage  of  the 
antrum  by  removing  the  antro-nasal  wall  is  necessary. 

Care  should  be  taken  not  to  remove  too  much  of  the  lower  edge  of 
the  cyst  and  encroach  on  the  palate,  and  I  should  like  to  know  the 
opinion  of  dental  surgeons  as  to  how  much  of  the  palate  can  be  removed 
without  disadvantage. 

I  never  pack'  any  cysts,  and  only  in  one  out  of  the  eighteen  cases 
was  it  necessary  to  resort  to  gauze  packing  soaked  in  Whitehead's 
varnish  to  control  haemorrhage,  and  in  that  case  the  haemorrhage  was 
definitely  due  to  faulty  operative  technique.  Packing  promotes  sepsis, 
delays  healing,  and  is  irksome  to  the  patient. 

Mr.  J.  H.  Gibbs,  of  Edinburgh,  gave  a  clear  account  of  the  removal 
of  dental  cysts  by  dissection  at  the  International  Dental  Congress,  1914, 
so  that  further  description  of  the  operation  is  unnecessary. 

Mr.  J.  G.  Turner  (in  reply). 

The  endothelial  cells  described  by  Mr.  Mummery  are  to  be  found 
commonly  in  the  early  solid  stage  of  dental  cyst  formation.  The  large 
epithelial  cells  undergoing  (?)  colloid  degeneration  are  also  to  be  found  on 
inflammatory  gum-tags.  In  operating  I  never  encroach  on  the  palate 
or  the  nose ;  a  perforation  in  either  direction  is  extremely  difficult  to 
close.  I  do  not  think  the  cases  of  dentigerous  cyst  of  the  ascending 
ramus  require  an  external  wound.  I  have  treated  three  such  cases, 
equally  extensive,  by  internal  operation  and  the  use  of  vulcanite  plugs. 
Mr.  Hopson's  case  smees  to  have  been  a  dental  cyst  connected  with 
a  temporary  tooth — if  it  can  be  substantiated  it  stands  as  the  first  on 
record.  I  have  never  yet  had  to  open  into  the  nose  as  Mr.  Tilley 
suggests  and  I  have  treated  cases  in  which  the  face  seemed  to  be 
all  cyst.  I  think  I  can  make  the  mouth  as  clean  a  cavity  as  the  nose, 
and  I  know  I  can  drain  into  it  more  easily.  The  patient  is  quite 
comfortable  with  the  vulcanite  plug  and  daily  syringing  and  is  spared 
an  attack  of  "  sinusitis  "  whenever  he  gets  a  "  cold  in  the  head." 
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The  differentiation  between  dental  and  dentigerous  cysts  has  been 
disputed.  I  hold  to  the  distinction  between  the  two  conditions  because, 
in  point  of  fact,  a  dental  cyst  always  arises  as  a  result  of  chronic  sepsis 
in  connexion  with  an  infective  tooth-root,  while  a  dentigerous  cyst 
arises  as  an  exaggeration  of  a  process  which  is  part  of  the  normal 
mechanism  of  eruption  and  has  always  the  crown  of  a  tooth  projecting 
into  its  cavity.  Its  starting-point  appears  to  be  an  obstruction  to 
eruption,  and  its  histological  origin  is  the  epithelial-lined  crypt  of  the 
unerupted  tooth-crown.  The  dental  cyst  is,  in  one  sense,  a  sequestration 
cyst.  It  has  its  origin  in  the  last  possible  remnants  of  the  enamel 
organ,  the  remains  of  the  epithelial  sheath  of  Hertwig.  From  the 
earliest  formation  of  the  epithelial  tooth-band  to  this  last  moment  of 
root-determination  by  the  epithelial  sheath  of  Hertwig  there  is  a 
continuous  sequestration  of  epithelial  masses,  and  from  them  are 
formed  supernumerary  teeth,  solitary  cysts,  multilocular  cysts,  various 
odontomes,  even  carcinomata.  Cysts  encroaching  on  an  unerupted 
tooth  from  the  side  or  from  the  apical  area  seem  to  have  been  classed  as 
dentigerous  cysts,  and  hence,  I  think,  has  arisen  the  confusion  it  is 
sought  to  clear  up.  In  that  they  are  sequestration  cysts  they  are  allied 
not  to  dentigerous  but  to  dental  cysts,  and  the  similarity  would  be 
all  the  greater  if  an  infective  origin  could  be  proved. 
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Acute  Disseminated  Choroido-retinitis  of  Doubtful  Origin.1 
By  Bayneu  D.  Batten,  M.D. 

The  chief  interest  of  the  case  lies  in  the  history  and  in  the  changes 
taking  place  under  observation.  The  patient,  aged  27,  was  first  seen  at 
the  end  of  March,  1919.  Three  weeks  previously,  whilst  returning 
home  from  being  demobilized,  he  suddenly — i.e..  in  the  course  of  a  few 
hours — lost  all  central  vision  in  his  right  eye. 

On  examination,  there  was  a  flat  or  nearly  flat  subretinal  patch 
towards  the  temporal  side  of  the  optic  disk,  just  below  the  superior 
branch  of  the  retinal  vessels,  about  one-third  the  size  of  the  disk, 
somewhat  triangular  in  shape,  with  a  small  retinal  vessel  passing  over 
it.  It  was  surrounded  by  an  area  of  retinal  oedema.  The  rest  of  the 
fundus  was  normal,  also  the  left  fundus  was  normal. 

He  was.  seen  and  examined  regularly  about  once  a  week,  but  on 
examining  him  on  May  23  the  whole  of  the  right  fundus  was  found 
to  be  thickly  strewn  with  patches  of  choroiditis  in  about  the  same 
condition  that  they  are  now.  The  central  patch  was  subsiding  and 
his  vision  improving. 

He  was  seen  by  our  President  and  Mr.  Hudson  both  in  the  early 
and  later  stages. 

The  condition  was  strongly  suggestive  of  a  syphilitic  choroiditis. 
The  Wassermann  reaction  was  taken  twice  and  on  both  occasions  was 
negative.  There  was  no  other  evidence  of  syphilis.  He  also  Btrongly 
denies  any  possibility  of  infection. 

He  was  examined  by  a  physician  and  by  a  dentist,  who  both 
returned  negative  reports. 

1  At  a  meeting  of  the  Seotion,  held  November  5,  1919. 
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In  October,  1916,  he  had  a  wound  in  the  sole  of  his  foot  from 
barbed  wire,  which  became  infected  and  did  not  heal  till  October,  1917. 
There  is  still  a  deep  scar  under  the  great  toe  somewhat  tender  to 
pressure. 

On  Mr.  Holmes  Spicer's  suggestion  that  the  condition  might  be 
septic  in  origin,  I  referred  him  to  the  consulting  surgeon  at  Millbank, 
who  reported  that  he  did  not  find  any  evidence  of  septic  trouble  in  the 
foot,  and  declined  to  open  it  up  in  view  of  the  delayed  healing  of 
the  original  wound. 

I  continued  to  see  the  patient  up  till  the  beginning  of  August. 
The  vision  in  the  right  eye  had  improved  :  Eight  T%,  left  % . 

I  saw  him  next  on  October  2  with  the  history  that  the  vision  in 
the  left  eye  had  failed  suddenly  two  weeks  previously,  with  a  central 
blank  spot.  On  examination  of  the  left  fundus  there  was  a  condition 
very  similar  to  that  of  the  right  eye.  There  were  three  central 
retinal  patches  with  surrounding  oedema  and  the  fundus  was  thickly 
strewn  with  patches  of  disseminated  choroiditis.  Vision  :  Eight,  with 
correction,  f,  and  J.2  easily;  Left,   3%,  J. 12  with    difficulty. 

The  question  as  to  the  cause  is  of  considerable  importance :  (1)  in 
view  of  the  possibility  of  further  attacks  and  further  damage  to  his 
eyes  ;  (2)  if  the  choroiditis  is  due  to  the  wound  of  his  foot  he  is 
eligible  for  a  considerably  increased  pension. 

As  regards  treatment  also  :  His  vision  has  improved  under  anti- 
syphilitic  treatment,  but  the  question  of  dealing  with  his  foot,  if  the 
condition  is  aseptic,  has  still  to  be  decided. 

The  PRESIDENT  :  I  had  an  opportunity  of  seeing  this  case  nearly  at  the 
beginning  of  the  attack.  It  seemed  to  me  that  the  whole  of  the  involved  area 
was  slightly  raised  above  the  remainder.  I  took  the  view  that  the  condition 
was  probably  septic,  starting  from  the  injured  foot.  There  was  considerable 
tenderness  in  his  foot,  and  he  could  scarcely  bear  pressure  on  it.  Even  now 
the  foot  is  tender  :  I  see  no  reason  to  change  the  opinion  I  gave  at  first,  that 
the  ocular  condition  is  a  septic  one. 


Unusual  Optic  Nerve  Tumour. 
By  J.  F.  Carruthers,  Major  R.A.M.C. 

This  case  presents  very  unusual  features,  if,  indeed,  it  is  not  unique. 
The  man  has  been  under  my  observation  since  last  July,  and  the  case 
has    been    seen    by   a  considerable  number  of  our  members  to-night. 
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I  shall  be  glad  if  some  more  remarks  are  made  about  it  than  were  made 
about  the  preceding  case  shown,  because  it  has  puzzled  me  considerably, 
and  I  shall  be  glad  of  any  light  that  can  be  thrown  upon  it,  both  for 
the  patient's  sake  and  also  to  enable  me  to  gain  some  idea  as  to  the 
prognosis. 

Patient,  aged  21,  of  fifteen  months'  service  in  the  Royal  Field 
Artillery,  complains  of  pains  over  the  eyes.  Apparently  totally  blind, 
without  light  perception  in  the  right  eye.  Eight  eye,  sight  defective 
since  childhood.  Eyes  rather  prominent.  Onset  about  six  months  ago 
as  far  as  pain  is  concerned.  Pupils  on  both  sides  react  to  light,  very 
little  if  at  all  to  accommodation.     Tension  not  increased. 

July  4,  1919  :  Heart,  faint  systolic  murmur  at  apex,  which  is  about 
a  normal  position.  Chest,  nil.  First  noticed  that  sight  was  defective 
in  the  right  eye  when  about  the  age  of  14. 

July  9,  1919  :  Right  pupil  reacts  to  light  very  imperfectly  with  a 
hippus-like  movement  (on  exposure  to  direct  light)  ;  consensually  it 
reacts  well.  Neither  pupil  reacts  to  accommodation.  Right  eve,  no 
perception  of  light.  Left  eye,  §  +  +0.5>  Right  fundus  :  A  large  pearly 
white  mass  wholly  obscures  the  disk  and  extends  forward  some 
way  in  to  the  vitreous.  It  is  rather  larger  than  a  normal  disk  in 
diameter — no  haemorrhages  on  it.  It  has  apparently  dragged  the 
surrounding  retina  along  with  it  as  this  is  detached  from  the  subjacent 
choroid  in  a  circle  surrounding  the  disk  with  a  radius  about  two-thirds 
of  the  way  to  the  macula.  There  is  slight  disturbance  of  pigment  above. 
The  retinal  vessels  are  raised  on  the  detached  area  but  not  nearly 
so  much  as  the  white  mass. 

History  :  He  had  slight  vision  in  the  eye  when  at  school,  as  at  the 
age  of  14  he  first  discovered  the  defect.  It  must  therefore  have  got 
worse  in  the  last  seven  years  and  if  so  cannot  be  a  congenital  tumour. 
Tension  normal,  left  fundus  normal. 

DISCUSSION. 

Mr.  Hugh  THOMPSON  :  1  saw  this  case  at  the  Brook  War  Hospital  in  Juno. 
I  was  extremely  puzzled  by  it,  and  at  first  1  was  inclined  to  think  it  was  a 
dangerous  tumour.  Therefore  I  took  the  patient  up  to  the  Western  0]  hthahnic 
Hospital  and  consulted  some  of  my  colleagues — Dr.  Rayner  Batten  an 
them — about  it.  We  concluded  it  was  probably  the  result  of  a  very  old  injury. 
probably  dating  from  birth,  and  that  it  was  not  progressive  :  i:  is  import  a: 
know  whether  it  is  progressing  or  not.  1  cannot  definitely  say  thai  there 
is  any  difference  between  the  appearance  this  evening  and  that  shown  last  June 
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when  I  last  saw  the  case.  There  may  be  now  a  little  more  pigmentary  dis- 
turbance. There  was  some  pigmentary  disturbance  outside  the  ring  in  June, 
in  the  retina  or  choroid,  or  in  both.  I  am  afraid  I  cannot  make  any  more 
definite  statement. 

Mr.  M.  S.  MAYOU  :  Is  there  any  history  of  tubercle  and  may  not  this 
condition  be  a  cicatrizing  tubercular  nodule  in  the  nerve  head  ?  The  age  of 
onset  would  accord  with  that,  and  it  would  account  for  the  rings  round  the 
disk  and  the  alteration  of  pigmentation  which  has  been  noticed. 

Mr.  J.  Herbert  Parsons  :  I  think  the  case  a  member  has  just 
referred  to  was  one  under  the  care  of  the  late  Mr.  Gunn.  It  was  a  very 
interesting  case.  There  was  a  little  mass  at  the  edge  of  the  disk,  like  that  seen 
in  the  present  patient.  The  retina  was  folded  up,  and  there  were  definite 
evidences  of  haemorrhage  under  the  retina.  In  the  light  of  Coats's  work,  there 
is  no  doubt  that  it  was  of  the  character  of  exudative  retinitis,  in  a  very  early 
stage.  In  the  present  case  it  is  difficult  to  decide  whether  it  is  a  birth  injury 
or  not  :  I  think  this  is  the  most  probable  explanation. 

Major  CARRUTHERS  (in  reply)  :  The  only  reply  I  can  make  in  answer  to 
Mr.  Mayou's  question  is,  that  at  the  medical  examination  there  was  no 
physical  evidence  of  tubercle :  but  we  did  not  have  the  von  Pirquet  test  done. 
Lungs  and  heart  were  pronounced  sound,  and  the  urine  showed  no  abnormality 
upon  examination.  I  take  it  that  the  prevailing  opinion  is  that  the  case  should 
be  left  alone. 


Injury  to  the  Fundus  Oculi  at  Birth. 
By  H.  E,  Jeremy,  F.K.C.S. 

The  patient  is  a  little  girl,  aged  7,  who  attended  the  London  Hospital 
with  her  mother  in  October,  1919.  The  mother  had  noticed  an  ex- 
ternal squint  of  the  left  eye  since  the  child  was  7  months  old.  The 
birth  of  the  child  was  attended  with  difficulty,  and  required  the 
assistance  of  a  midwife.  The  left  eye  was  injured,  and  the  baby  was 
taken  to  a  doctor.  The  mother  states  that  when  she  first  saw  the  baby 
three  days  after  birth  the  left  eye  was  bandaged. 

On  admission:  There  is  external  strabismus  of  the  left  eye,  which 
fixes  badly.  There  is  no  muscular  paresis.  Vision  consists  of  per- 
ception of  light  only.  Vision  in  the  right  eye  is  /';,.  The  left  cornea 
is  clear  ;  pupil  equal  to  right,  reacts  to  light  directly  and  consensually,  and 
to  accommodation.  The  media  is  clear.  The  disk  is  paler  than  normal, 
and  appears  sunken  above ;    the  retinal  vessels  are  contracted  and  pass 
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directly  over  the  lower  edge  of  the  disk  without  distortion.  Above,  and 
to  the  outer  side  of  the  disk  there  is  a  mass  of  connective  tissue  ex- 
tending outwards  to  the  macula  region.  Retinal  vessels  are  seen 
curving  over  the  mass  and  disappearing  below  the  upper  edge  of  the 
disk.  The  disk  has  a  similar  appearance  to  the  drawing  illustrating 
avulsion  of  the  optic  nerve  in  Lagrange's  book  on  "  Fractures  of  the 
Orbit." 


In  the  cases  of  avulsion  of  the  optic  nerve  shown  bv   Sir  William 
Lister  at  this  year's  meeting  of   the  Ophthalmologics!  Society  there 
was  a  distinct  hole  at  the  disk.      There  is  no  hole  at   the  disk  in  this 
case,  but  the  appearance  suggests  a  partial  avulsion  of  the  nervi 
the  upper  part,  and   a   rupture  of  the   choroid   above  and   to   th< 
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side  of  the  disk,  followed  by  haemorrhage  and  a  proliferating  choroido- 
retinitis. 

I  am  indebted  to  Mr.  Boxburgh  for  the  beautiful  drawing  of  the 
fundus  and  for  giving  me  an  opinion  on  the  condition. 

Mr.  Malcolm  Hepburn  :  I  think  it  is  most  unlikely  to  be  avulsion  of  the 
nerve  head.  In  the  cases  of  avulsion  which  have  been  published  the  disk  is 
almost  unrecognizable,  whereas  in  this  condition,  even  in  a  late  stage,  the 
disk  is  plainly  and  definitely  marked.  It  is  probably  some  kind  of 
exudation  into  the  choroid  and  round  the  disk,  and  there  is  possibly  also  some 
organized  haemorrhage. 


Case  of   Birth    Injury. 
By  W.  H.  McMullen,  F.E.C.S. 

Patient,  a  girl,  aged  7. 

History  :  There  was  much  bruising  of  left  eye  at  birth.  Delivery 
was  carried  out  under  chloroform.  The  mother  does  not  know  whether 
the  forceps  were  used.  The  eye  has  always  looked  smaller  than  the  other. 

Present  condition  :  There  is  left  enophthalmos  with  slight  downward 
and  outward  strabismus ;  the  ocular  movements  are  good.  Left  eyeball 
smaller  than  right.  Transverse  diameters  of  corneae  :  Eight  12  mm., 
left  11  mm.  There  is  a  large  mass  of  fibrous  tissue  in  vitreous,  of 
roughly  conical  shape,  extending  from  broad  irregular  base,  covering 
disk,  to  a  small  irregular  head  at  apex  just  behind  the  lens.  There  is 
a  good  deal  of  pigmentation  about  the  base.  Direct  pupillary  light 
reflex  absent,  consensual  present.  The  mass  of  fibrous  tissue  in  the 
vitreous  is  probably  the  result  of  haemorrhage  due  to  birth  injury, 
possibly  avulsion  of  the  optic  nerve. 

Bilateral  Changes  in  the  Macula  with  Good  Vision. 

By  J.  Herbert   Parsons. 

This  is  a  case  of  peculiar  bilateral  changes  in  the  macula,  in  a  young 
man  whose  vision  is  practically  normal,  when  the  small  degree  of  mixed 
astigmatism  has  been  corrected.  He  got  into  the  Army  in  l(.)K>,  and 
knew  of  no  visual  defect  when  he  did  so.  After  being  in  the  Army 
three  years,  he  was  ordered  out  to  Egypt  in  a  draft.     For  this  he  was 
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examined  in  Leeds  by  Mr.  Seeker  Walker.  He  found  changes  in  the 
maculae  and,  quite  rightly,  had  him  discharged  from  the  Army.  The 
man  has  not  done  any  work  since,  in  fact  he  was  advised  to  abstain 
from  work,  to  wait  and  see  what  would  happen.  I  saw  him  three 
months  ago,  and  not  being  sure  of  the  case,  I  repeated  that  advice, 
adding  that  he  should  come  back  for  further  examination. 
Present  condition  :  vision — 

.  -1-5  -1-25 

Right  eye  :  &  -  c  +Q.5  ,  Left  eye  :    f';,  -  c  _0.<,_  £   =  |. 

I  believe  the  changes  are  of  long  standing,  and  that  in  all  probability 
they  are  caused  by  colloid  bodies  in  the  choroid.  We  are  familiar  with 
the  presence  of  colloid  bodies  in  the  choroid,  but  that  condition  is 
most  commonly  seen  in  elderly  people.  Still,  they  are  met  with  in 
young  people,  particularly  in  association  with  retinitis  pigmentosa  and 
some  other  conditions.  If  they  are  not  colloid  bodies,  I  do  not  know 
how  he  could  have  such  extensive  changes  associated  with  such  slight 
visual  defect.  I  think  the  appearances  are  consistent  with  the  view  J 
have  expressed,  because  there  is  a  hazy  shadow  round  the  smaller  spots 
and  there  are  aggregations  of  pigment,  showing  the  disturbance  of 
retinal  pigment  epithelium  which  is  characteristic  of  colloid  bodie-. 
The  only  difficulty  lies  in  the  age  of  the  patient,  the  extensive  nature 
of  the  changes,  and  the  larger  spots  at  the  periphery,  some  distance 
away  from  the  macula.  But  even  those  have  crenated  edges,  showing 
they  may  be  the  result  of  an  aggregation  of  these  bodies.  Mr.  Collins 
suggested  that  it  might  be  retinitis  circinata,  but  in  that  condition  I 
think  the  spots  are  usually  much  whiter,  and  usually,  I  believe,  there  is 
some  disturbance  of  vision. 

DISCUSSION. 

Mr.  E.  Treacher  Collins:  I  think  the  series  of  cases  we  have  seen  this 
evening  are  very  interesting,  because  they  exhibit  the  results  of  haemorrhage 
into  the  fundus  of  the  eye  in  different  positions  with  subsequent  organization 
into  fibrous  tissue.  I  suggest  that  in  Major  Carruthers'  ease  there  was  a  birth 
injury  with  some  haemorrhage  into  the  vitreous,  ami  that  the  white  mass  in 
front  of  the  optic  disk  is  organized  fibrous  tissue.  I  consider  that  Mr.  Jeremy's 
case  was  also  a  birth  injury  with  suhretinal  haemorrhage:  the  retinal  v<  58 
are  seen  to  arch  over  the  white  mass  in  the  fundus.  It  w  a  rav,<  of  the  nature 
of  "  Coats's  disease" — i.e.,  a  suhretinal  haemorrhage,  in  the  vicinity  of  the  disk. 
1  think  Mr.  McMullen's  ease  is  very  likely  one  of  birth  injury,  with  hsemorrfa 
into  the  vitreous,  similar  to  Major  Carruthers',  only  coming  further  forward.    1; 
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is  probable  that  Mr.  Parsons'  case  is  one  of  retinitis  cireinata,  that  is,  due  to 
haemorrhages  into  the  retina  itself  which  have  organized  into  white  masses 
around  the  macula.  These  white  patches  seem  to  be  the  most  extensive 
changes,  and  are  too  large  for  nodules  of  colloid  degeneration.  I  agree  that  at 
the  macula  the  smaller  dots  are  of  that  nature.  In  retinitis  cireinata  such 
degenerative  changes  in  the  pigment  epithelium  are  not  uncommonly  met  with 
in  the  centre  of  the  white  ring. 

The  President  :  I  incline  to  Mr.  Parsons'  view.  Each  one  of  those 
masses  in  the  retina  you  could  imagine  to  be  made  up  of  an  agglomeration  of 
small  masses.  I  think  the  objection  to  the  retinitis  cireinata  view  is,  that  in 
all  the  cases  of  retinitis  cireinata  I  have  seen,  the  essence  has  been  the 
degeneration  of  the  macula  :  there  is  always  loss  of  vision,  and  generally  the 
macula  is  very  grey  in  appearance.  Moreover,  this  fundus  does  not  agree 
in  general  appearance  with  retinitis  cireinata,  which  nearly  always  has  that 
so-called  "  passover  bread"  appearance, — solid  white  masses  with  black  holes 
in  them. 

Restoration    of    Socket. 

By    K.    K,    Cruise,   F.E.C.S. 

The  patient,  Lieutenant  W.,  has  undergone  an  operation  for  resto- 
ration of  the  inner  one-third  of  the  socket  by  the  method  I  described 
at  the  last  Ophthalmological  Society  meeting.1  I  have  brought  the 
case  to  show  the  way  in  which  the  conjunctiva  has  encroached  at  the 
expense  of  the  grafted  skin,  or  else  the  graft  skin  has  been  altered,  by 
the  constant  moisture  in  the  orbit,  into  tissue  of  a  nature  more  nearly 
approaching  to  that  of  conjunctiva.  That  is  a  point  on  which  I  would 
like  to  hear  the  opinion  of  members.  The  case  shows  that  a  change 
does  take  place,  and  that  provided  one  can  keep  the  cavity  stretched 
and  open,  by  means  of  a  mould  held  in  position  in  the  manner  I  have 
demonstrated  this  evening,  a  socket  with  a  very  satisfactory  lining  will 
be  the  ultimate  result. 

DISCUSSION. 

The  PRESIDENT  :  I  think  Mr.  Cruise  deserves  our  congratulations  in  con- 
nexion with  this  case :  it  is  a  great  success.  I  do  not  think  ho  laid  enough 
stress,  in  his  notes,  on  the  care  he  took  to  excise  all  scar  tissue  before  inserting 
the  graft.      On   that  point  we  have   got    further   than    wo  were  before    I  lie 

'  Traaa.  Ophth.  Soc.  U.K.,  1919,  xxxix,  pp.  118-128. 
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war.     To   make  a  proper  conjunctival   sac  is  impossible  unless  you  remove 
the  cicatricial  tissue. 

Mr.  E.  E.  CRUISE  (in  reply)  :  I  did  not  make  a  point  of  the  importance  of 
removing  all  scar  tissue,  because  I  fully  described  the  procedure  when  I  dealt 
with  the  matter  six  months  ago  before  the  Ophthalmological  Society.  It  is 
surprising  how  large  a  cavity  one  makes  for  the  mould,  but  it  all  contracts 
down  later  :  in  fact  I  do  not  think  you  can  very  well  make  it  too  big. 


Partial  Avulsion  of   the  Disk,  with  Ectasia. 
By  W.  H.  Simpson. 

History  :  Patient,  A.  S.,  male,  aged  12,  was  struck  in  the  right  eye 
by  a  firework  on  June  27,  1919.  On  the  same  day  he  was  admitted  to 
the  Royal  London  Ophthalmic  Hospital. 

On  admission  the  right  eye  showed  a  small  wound  of  the  conjunctiva 
between  the  limbus  and  the  outer  canthus.  The  pupil  was  irregularly 
dilated  and  was  tucked  back  on  the  outer  side.  The  lens  was  clear 
and  dislocated  inwards.  There  was  much  vitreous  haemorrhage  and 
commotio  retinae,  which  obscured  details  of  the  fundus.  He  could 
perceive  light  with  the  eye,  projection  was  defective  down  and  in,  and 
the  tension  was  subnormal.    The  left  eye  was  normal  with  a  vision  of  §. 

Patient  was  kept  in  bed  for  three  weeks  with  atropine  in  the 
right  eye. 

On  July  23,  the  vitreous  had  partially  cleared  and  there  was  no 
commotio  retinae.  The  retina  was  seen  to  be  in  position  but  the  disk 
was  obscured  by  an  unusual  appearance,  details  of  which,  owing  to  the 
state  of  the  vitreous,  could  not  be  made  out  till  August  2,  when  a 
good  view  was  obtained.  The  disk  was  then  seen  to  be  included  in  a 
horizontally  oval  ectatic  area  bounded  internally  by  the  nasal  margin 
of  the  disk  and  extending  outwards  towards  the  macula.  The  area 
presented  a  much  paler  reflex  than  the  rest  of  the  fundus  and  was 
sharply  defined,  except  below,  by  superficial  retinal  pigmentation. 
Round  the  macula  there  was  dense  pigmentation  and  between  the 
disk  and  macula  there  was  pigmentation  and  some  cicatricial  tise 
formation.  The  retinal  vessels,  on  entering  the  area,  showed  a  decided 
bend  similar  to  that  seen  in  early  glaucomatous  capping  and, once  in  the 
ectasia,  they  were  out  of  focus.  The  walls  of  the  ectasia  were  steep  at 
the  disk,  above  and  below,  but  towards  the  macula  the  slope  was  more 
F— 10a 
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gradual.  The  ectasia  was  rather  too  shallow  for  accurate  measurement ; 
the  disk  was  the  deepest  part  and  the  vessels  there  were  brought 
into  focus  by  —  2  dioptres.  Below  the  area  there  was  much  retinal 
degeneration,  and,  at  the  periphery,  the  only  abnormality  was  guttate 
pigmentation. 

The  patient  could  count  fingers  at  6  in.,  projection  was  defective 
down  and  in  and  the  tension  was  subnormal. 

Mr.  J.  HEBBERT  Parsons  :  This  case  seems  to  be  a  partial  avulsion 
of  the  nerve,  only  one  side  of  the  disk  being  affected.  It  was  very  difficult 
to  be  certain  there  was  ectasia.  It  is  not  so  obvious  now  as  it  was  at  an 
earlier  stage. 


Section  of  ©pbtbahnolooy. 

President— Mr.  W.  T.  Holmes    Spiceb,    F.B.C.S. 


The    Need   of   Ophthalmic    Physicians  for  the   Advancement 

of  Ophthalmology.1 

By  Eaynee  D.  Batten,  M.D. 

The  present  paper  had  its  origin  when  a  vacancy  recently  occurred 
on  the  staff  of  our  hospital  and  I  urged  that  what  was  really  required 
was  an  ophthalmic  physician,  not  an  ophthalmic  surgeon.  My  arguments 
in  support  of  this  course  were  met  by  the  answer  that  it  was  "  not 
done "  at  any  other  hospital,  and,  secondly,  that  there  were  no  men 
available  or  educated  for  such  a  post.  I  was  then  challenged  to  brin" 
the  subject  forward  for  open  discussion. 

Cases  requiring  operation  or  direct  surgical  treatment  form  such  a 
small  part  of  the  whole  of  our  work  that  we  have  to  be  responsible  for 
a  far  larger  clinic  than  we  can  personally  attend  to  if  it  is  to  yield 
sufficient  operative  material  for  the  study  and  advancement  of  that 
branch  of  our  science.  In  order  to  cope  with  this  difficulty  large 
numbers  of  men  are  educated,  given  posts  as  clinical  assistants,  and 
entrusted  with  a  large  measure  of  responsibility.  We  avail  ourselves 
of  their  services  for  years,  during  which  they  become  able  ophthalmic 
observers,  but  are  given  no  training  in  ophthalmic  surgery  and  no 
chance  of  learning  to  operate,  while  their  training  in,  and  knowh 
of,  medicine  is  insufficient  to  make  them  ophthalmic  physicians. 

Progress  on  Medical  Linbs. 

Further  progress  in  ophthalmology,  as  far  as  one  can  see.  will  be 
mainly  on  medical  lines,  and  will  require  men  with  a  physician's 
training  and  experience.  Progress  on  surgical  lines  is  limited  and  can 
only  result   from   large  experience.      There    may    be    another  and 

1  At  a  meeting  of  the  Section,  held  November  5,  1019. 
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another  new  operation  for  glaucoma  ;  we  can  still  discuss  the  best  form 
of  cataract  extraction;  and  someone  may  some  day  invent  a  successful 
operation  to  cure  detachment  of  the  retina  or  conical  cornea,  though 
I  doubt  if  success  is  likely  to  come  from  the  surgical  side  in  the 
treatment  of  these  diseases. 

On  the  medical  side,  however,  there  are  endless  possibilities  which 
we  try  to  tackle  with  our  second-hand  scraps  of  medical  knowledge, 
picked  up  from  such  general  medical  information  as  may  be  current, 
but  with  no  means  of  studying  the  problems  from  a  strictly  medical 
standpoint.  Of  course,  we  have  physicians  attached  to  our  ophthalmic 
hospitals,  but  their  position  is  that  of  consulting  referees  ;  they  do  not 
have  patients  of  their  own.  To  them  we  refer  cases,  but  the  result  is 
not  very  satisfactory.  There  is  divided  responsibility,  or  more  generally 
the  responsibility  rests  with  the  surgeon,  even  in  well-marked  medical 
cases,  since  the  eye-symptom  is  the  most  obvious  factor.  This  is 
specially  the  case  in  hospital  practice.  In  private  practice  the  respon- 
sibility is  more  often  shared,  though  even  there  the  need  of  a  physician 
who  can  grasp  the  full  importance  of  the  ophthalmic  problem  is  acutely 
felt.  In  doubtful  cases  the  physician  seldom  suggests  a  cause,  and, 
having  returned  a  negative  to  the  question  we  have  asked,  the  problem 
ceases  to  interest  him.  Where  the  diagnosis  is  obvious  he  shirks 
treatment,  since  the  eye-symptom  is  the  guiding  factor  ;  and  where  the 
case  is  transferred  to  the  physician  he  is  seldom  in  a  position  to  study  it 
from  the  ophthalmic  point  of  view.  At  present  our  consulting  physicians 
are  not  appointed  for  their  knowledge  of  ophthalmology,  but  for  their 
knowledge  in  some  branch  of  medicine,  generally  with  a  leaning  to 
neurology.  We  should  still  require  the  consulting  physician  for  special 
cases,  but  what  we  require  are  ophthalmic  physicians,  who  do  their  own 
ophthalmic  work  and  have  to  live,  so  to  speak,  with  their  ophthalmic 
failures,  and  to  study  ophthalmic  cases  from  a  physician's  point  of  view 
and  with  a  physician's  experience. 

Special  Problems  for  the  Physician. 

The  need  of  the  physician  in  ophthalmology  seems  to  me  so  obvious, 
that  I  will  not  weary  you  with  elaborating  the  point,  but  will  merely 
mention  some  of  the  most  noteworthy  instances. 

(1)  The  various  vascular  conditions;  variations  in  blood  pressure, 
arterio-sclerosis,  vascular  degeneration,  thrombosis,  and  all  the  allied 
conditions  associated  with  renal,  hepatic,  and  cardiac  diseases. 
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(2)  The  diseases  of  the  central  nervous  system,  pot  only  those  of 
more  or  less  obvious  central  nerve  disease — tabes,  disseminated  sclerosis, 
cerebral  tumours,  ocular  paralyses — but  the  many  obscure  ocular 
maladies  which  fall  between  the  surgical  and  medical  sides  of  ophthal- 
mology;  unexplained  optic  atrophies,  headaches  of  apparently  visual 
origin,  but  without  ocular  symptoms  as  yet  within  our  range  of 
diagnosis. 

(3)  The  many  toxic  or  septic  conditions  giving  rise  to  definite  ocular 
disease,  such  as  irido-cyclitis,  in  which  the  present  position  is  most 
unsatisfactory.  At  present  we  refer  the  case  to  the  consulting  physician, 
dentist,  pathologist,  and  all  the  rest,  and  get  a  series  of  negative  reports, 
and  the  case  comes  back  to  us  for  empirical  treatment;  whereas  it  ought 
to  come  back  to  the  physician  and  live  with  him  until  he  has  found  a 
cause.  Our  training  and  means  of  research  are  totally  inadequate  to 
the  scientific  investigation  of  medical  cases.  Toxic  conditions,  giving 
rise  to  iritis,  cataract,  retinal  changes,  in  diabetes,  albuminuria,  syphilis, 
tubercle,  septic  and  other  conditions,  and  toxaemia  from  drugs,  form  a 
list  too  long  to  enumerate. 

(4)  The  various  nutritional  diseases,  giving  rise  to  corneal  ulcers. 
These  cases  I  consider  peculiarly  disgraceful  to  us,  especially  the 
children  with  recurrent  corneal  ulcers,  which  defy  local  treatment  and 
result  in  permanent  corneal  nebulae. 

This  classification  by  no  means  exhausts  the  medical  side  of 
ophthalmology,  but  may  be  sufficient  to  show  how  totally  inadequate 
is  our  education  to  deal  with  a  very  large  proportion  of  our  cases. 
The  fact  that  we  are  educated  as  surgeons  tends  to  dull  our  keenness  in 
and  power  of  investigating  the  primary  causes  of  certain  ophthalmic 
problems.  We  are  very  loth  to  stray  beyond  the  orbit,  and  our 
education  is  not  wide  enough  to  enable  us  to  do  so  with  profit. 

Cataract  and  Glaucoma;   Myopic  Detachment  of  the  Retina. 

Take  the  case  of  cataract.  Here  we  know  that,  in  the  ultimate 
result,  we  can  operate  to  relieve  the  worst  of  the  symptoms.  We  look 
with  suspicion  on  any  non-operative  system  of  treating  cataract.  M  si 
of  these  systems  depend  on  some  local  application  to  the  eye,  and  are 
not  based  on  any  investigation  as  to  the  cause.  We  know  too  well 
the  fallacies  of  the  results  claimed  for  this  or  that  Bystem  i  i  <\. 
"dissolving"  cataracts,  and  we  rightly  avoid  anything  that  savours 
strongly  of  quackery. 
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But  if  we  consider  the  extraordinary  variations  in  the  rapidity  of 
progress  in  some  young  or  middle-aged  cases  of  cataract — how  they 
will  start  rapidly,  and  then  become  quiescent,  or  even  improve — surely 
there  is  sufficient  evidence  that  they  are  due  to  some  constitutional 
cause  beyond  our  power  of  recognition  as  surgeons.  The  causation  of 
cataract  requires  a  more  subtle  investigation  than  we  can  give  it. 

Take  again  the  glaucomas.  I  cannot  see  how  any  thoughtful  man 
can  be  satisfied  with  either  the  surgical  diagnosis  or  treatment  of  many 
of  them.  A  proportion  of  them  are  due  to  anatomical  causes,  and  are 
relieved  or  cured  by  surgical  means.  But  there  are  a  number  which 
defy  surgical  treatment,  and  do  not  exhibit  any  anatomical  cause  ;  yet 
they  progress,  their  disks  show  deep  cupping  without  any  evidence 
of  increased  tension,  and  we  are  driven  to'  the  supposition  that  they 
have  increased  tension  when  we  are  not  looking.  Some  of  the  acute 
glaucomas,  too,  show  a  virulence  for  which  no  anatomical  explanation 
is  sufficient.  While  the  actual  treatment  of  the  state  of  hypertension 
must  remain  in  surgical  hands,  yet  there  are  many  questions  in 
causation  and  treatment  which  require  to  be  investigated  by  the 
physician.  It  is  not  to  our  credit  that,  glaucoma  having  occurred  in 
one  eye,  we  should  be  so  prolific  in  theories  and  so  ignorant  as  to  its 
causation  that  we  are  unable  to  prevent  its  onset  in  the  other,  except 
by  operation.  Yet  we  rarely  refer  our  cases  of  glaucoma  to  our 
physician,  probably  because  we  know  he  is  not  sufficiently  familiar  with 
the  condition  to  be  of  any  real  help. 

For  many  years  I  studied  myopias,  and  convinced  myself  that  they 
were  often  due  to  constitutional  causes,  taking  the  view  that  the 
sclerotic  became  soft  and  yielded  to  normal  pressures.  I  still  think  so. 
But  I  gave  up  the  subject,  because  I  was  not  enough  of  a  physician 
to  follow  it  up.  Here,  too,  the  fact  that  we  can  relieve  the  symptoms 
by  correcting  the  error  of  refraction  lulls  us  into  thinking  that  we  are 
treating  the  disease  ;  which,  however,  is  far  from  the  case. 

Our  attitude  towards  detachment  of  the  retina  is  even  more  hopeless. 
Even  if  we  leave  out  of  consideration  the  detachments  in  highly  myopic 
eyes,  which,  according  to  some,  have  an  anatomical  cause,  yet  still  we 
have  detachments  occurring  in  emmetropes,  or  in  eyes  with  only  a  low 
degree  of  myopia.  A  detachment  having  occurred  in  one  eye,  it  is  more 
than  probable  that  it  will  occur  in  the  other.  Yet  we  are  incompetent 
to  give  any  advice,  based  on  knowledge  of  causation,  to  prevent  such  ;i 
calamity.  Our  surgical  treatment  of  these  cases  is,  on  the  whole, 
a  failure.    One  per  cent,  would  be  a  high  average  of  success.     Surely  we 
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should  do  well  to  hand  the  lot  to  the  physician,  and  see  what  he  can 
make  of  them. 

The  Education  of  the  Ophthalmologist. 

The  education  of  the  ophthalmologist  is  primarily  at  fault.  We 
insist  in  the  first  place  that  a  man  must  pass  the  highest  examination 
in  general  surgery,  which  it  is  true  gives  us  an  exceptional  type  of  man, 
but  which  has  practically  no  bearing  on  eyes.  He  wastes  years  in 
acquiring  the  requisite  anatomical  and  surgical  knowledge  to  pass  this 
examination,  when  his  time  would  be  better  spent  in  acquiring  some 
knowledge  of  medicine  and  of  his  own  specialty.  It  is  by  no  means 
unusual  to  find  amongst  ophthalmic  surgeons  men  who  not  only 
confess  to  ignorance  of  the  medical  side  of  ophthalmology,  but  who 
seem  to  glory  in  their  detachment  from  medicine.  At  present  we  act 
as  eyes  to  the  physician,  but  I  hold  that  the  physician  should  see  for 
himself,  and  he  requires  a  larger  experience  than  can  be  derived  from 
studying  only  special  cases. 

I  do  not  expect  much  support  from  ophthalmic  surgeons  on  the 
medical  side  of  the  question,  for  the  surgeon  is  an  extraordinarily  self- 
satisfied  man,  and  generally  thinks  himself  at  least  the  equal  of  the 
physician  on  the  medical  side  of  his  art,  a  position  justified,  perhaps,  by 
the  small  amount  of  help  at  present  given  by  the  physician.  On  the 
surgical  side,  however,  I  hope  to  carry  conviction. 

The  actual  surgical  work  of  the  ophthalmologist  forms  only  a  small 
proportion — not  more  than  1  or  2  per  cent. — of  the  whole  mass  of  work 
to  be  done.  As  at  present  arranged,  any  man  going  in  for  "eyes'*  is 
supposed  to  be  an  "  ophthalmic  surgeon,"  and  must  assume  himself,  and 
be  assumed  to  be,  capable  of  doing  any  ophthalmic  operation.  Yet 
what  has  his  training  been,  and  what  opportunity  has  he  had  of  dealing 
with  operative  cases?  A  man  may  work  ten  to  fifteen  years  at  our 
leading  ophthalmic  hospitals  and  never  do  a  major  ophthalmic  opera- 
tion. Yet  he  is  a  highly  trained  ophthalmologist  except  in  opera! 
skill,  which  he  must  gain  in  the  school  of  experience — expensive  alike 
to  himself  and  his  patients — if  he  is  ever  to  get  on  the  staff  of  a 
hospital  and  become  an  efficient  ophthalmic  surgeon.  In  due  course  he 
will  liavc  to  undertake  his  first  major  operation.  He  cannot  under  the 
present  system  decline.  He  is  an  ophthalmic  surgeon,  and  he  must 
either  undertake  the  operation  or  put  himself  into  an  inferior  rank  and 
pass  the  case  on  to  another. 
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The  war  has  brought  us  many  "  ophthalmic  specialists  "  who  are  in 
no  way  ophthalmic  surgeons.  In  a  case  known  to  me  one  of  them  came 
across  a  case  of  cataract.  He  did  not  feel  himself  competent  and  got 
another  man  to  "  help  "  him  with  the  operation.  Unfortunately,  he 
showed  but  little  wisdom  in  his  choice  of  a  helpmeet.  He  chose  a 
peculiarly  incompetent  but  confident  young  man,  who  had  never  been 
trusted  to  do  any  but  the  simplest  operations.  Between  them  they 
operated,  with  the  natural  result.  I  have  not  heard  what  happened  to 
the  other  eye. 

Difficulties  of  Teaching  Operative  Work. 

The  question  of  teaching  operative  work  is  a  very  difficult  one.  It 
would  obviously  be  impossible  and  undesirable  to  teach  operative  work 
to  the  large  number  of  men  passing  through  our  hospitals  seeking 
ophthalmic  training.  They  cannot  all  become  operators.  It  would  be 
unjust  to  the  patients  and  to  the  hospital.  Ophthalmic  surgery  differs 
from  all  other  surgery  in  that  there  is  no  gradual  road  to  competence. 
You  cannot  allow  a  man  to  begin  an  operation,  say,  for  extraction  of 
cataract  and,  if  he  gets  into  difficulties,  step  in  and  set  things  right.  The 
mischief  is  done,  and  men  have  only  two  eyes.  Instructing  men  in 
eye  operations  is  a  most  painful  proceeding,  even  when  they  have 
watched  and  helped  you  at  previous  operations.  From  the  intro- 
duction of  the  speculum  to  its  removal  there  is  often  a  series  of  mistakes 
and  some  clumsiness,  even  in  such  operations  as  tenotomy,  advance- 
ment, or  excision. 

There  are  many  distinguished  ophthalmologists  who  are  in  no  way 
fitted  to  be  surgeons.  They  are  either  innately  clumsy,  over-confident, 
or  hopelessly  nervous  and  anxious,  so  that  they  are  quite  incapable  of 
doing  justice  either  to  themselves  or  their  patients.  One  of  the  best 
ophthalmologists  I  have  known  was  constitutionally  unfit  to  operate  ; 
over-conscientious,  he  was  always  unhappy  at  his  operations,  and  could 
never  do  himself  justice ;  his  failures  caused  him  acute  distress  and 
sleepless  nights.     Yet  there  was  no  way  out  for  him. 

It  would,  I  think,  be  better  for  the  profession  if  ophthalmic  operations 
were  in  fewer  hands.  Such  an  arrangement  would  tend  not  only  to  a 
higher  standard  of  operative  skill,  but  to  enterprise  and  progress  in 
surgical  treatment.  The  surgeon,  being  no  longer  required  to  treat 
cases  essentially  medical,  would  be  free  to  devote  himself  with  a  single 
eye  to  the  advancement  and  perfection  of  surgical  methods,  and  would 
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have  in  addition  increased  opportunity  for  their  practice.  Surgeon  and 
patient  alike  would  benefit.  It  would  then  be  possible  to  have  private 
ophthalmic  hospitals,  accustomed  to  and  equipped  for  ophthalmic 
operations,  instead  of  being  dependent  upon  nursing-homes,  where  eye 
operations  are  infrequent  and  the  nursing  and  equipment  unsatisfactory. 
The  present  position  is  not  fair  to  the  public,  and  is  not  to  the  honour 
of  ophthalmic  surgery,  nor  to  its  profit.  It  would  be  far  better  for  all 
concerned  if  we  recognized  ophthalmic  physicians  as  well  as  ophthalmic 
surgeons. 

Conclusion. 

My  remedies  for  the  present  conditions  would  be : — 

(1)  To  improve  ophthalmic  education. 

(2)  To  appoint  ophthalmic  physicians  to  our  hospitals. 

In  place  of  the  Fellowship  I  would  substitute  an  ophthalmic  qualifi- 
'cation,  and  it  should  be  possible  to  qualify  medically  or  surgically.  The 
surgical  qualification  would  require  evidence  of  operative  skill.  Even 
for  an  ordinary  medical  qualification,  a  man  is  required  to  have  attended 
his  twenty  or  thirty  cases  of  midwifery.  Is  it  too  much  to  ask  that  he 
should  show  evidence  of  some  operative  skill  in  ophthalmic  surgery 
before  he  is  admitted  as  an  ophthalmic  surgeon  ? 

These  changes  would  take  time.  But  the  recognition  of  ophthalmic 
physicians  and  their  appointment  to  hospitals  could  be  effected  at 
once.  They  should  attend  out-patients  and  have  beds  at  their  dis- 
posal. They  should  see  all  classes  of  cases,  but  should  be  relieved  of 
all  operative  work.  The  surgeons,  on  the  other  hand,  would  refer 
their  medical  cases  to  the  physician.  This  would  provide  a  larger 
number  of  ophthalmic  men  to  deal  with  the  ever-increasing  mass  of 
ophthalmic  work. 

This  system  would,  I  believe,  be  of  advantage  both  to  the  physicians 
and  surgeons,  both  in  hospital  and  private  work,  and  would  redound 
to  the  credit  and  advancement  of  ophthalmology. 

(The  discussion  was  adjourned  to  the  meeting  of  December  3,  1 9 1  'J 


Section   of  ©pbtbalmolog\>. 

President— W.  T.  Holmes    Spicee,   F.B.C.S. 


Discussion  on  Mr.  Rayner  D.  Batten's  paper,  "  The  Need 
of  Ophthalmic  Physicians  for  the  Advancement  of 
Ophthalmology.1 

Dr.  C.  O.  HAWTHOKNE  :  As  the  Section  has  heard  what  a  surgeon  has 
to  say,  it  may  be  convenient  that  a  physician  should  now  intervene.  And  let 
me  say,  in  the  first  place,  I  am  quite  sure  that  all  those  members  who  were 
present  at  the  November  meeting  will  agree  that  we  had  then  an  opportunity  of 
listening  to  a  paper  which  was  as  interesting  as  it  was  unconventional,  and  even 
those  who  do  not  allow  Mr.  Rayner  Batten's  conclusions  will  recognize  with  me 
the  skill  and  sincerity  of  his  argument.  The  occasion  presented  two  other 
features  which,  I  think,  are  noteworthy.  One  of  these  was  provided  by  the 
element  of  surprise  or  novelty,  and  the  other  by  the  element  of  courage.  It  is 
an  unusual  thing — in  my  experience  an  unprecedented  thing — to  see  a  repre- 
sentative of  the  craft  of  surgery  voluntarily  clothing  himself  in  sackcloth, 
putting  ashes  on  his  head,  and  beating  his  breast  while  exclaiming  in  pathetic 
accents,  "  Woe  is  me,  for  I  am  a  very  much  overrated  man !  "  And  it  is 
equally  unusual  to  hear,  from  the  surgical  quarter,  and  addressed  to  the 
physicians,  the  plaintive  Macedonian  appeal,  "  Come  over  and  help  us."  I  am 
sure  the  physicians  will  appreciate  the  compliment  which  is  paid  to  them  by 
Mr.  Batten,  and  they  will,  so  far  as  possible,  give  to  his  paper  and  to  his 
arguments  a  most  attentive  hearing.  The  element  of  courage  perhaps  appeals 
to  me  particularly  from  certain  experiences  of  my  own.  It  happens  that,  on 
more  than  one  occasion,  I  have  ventured  to  say  that  a  considerable  part  of  the 
field  of  clinical  ophthalmology  requires,  not  the  art  and  craft  of  the  surgeon 
but  the  diagnostic  and  therapeutic  methods  of  the  physician  ;  and  I  have  been 
soundly  rated  for  my  pains.  I  once  advanced  this  proposition  at  a  congress  of 
ophthalmic  surgeons  assembled  at  that  home  of  lost  causes,  the  University  of 
Oxford,  and  in  the  subsequent  discussion  I  was,  metaphorically,  torn  limb  from 
limb.  And  still  later,  I  have  been  publicly  rebuked  for  presumption  in  a  lecture 
published  in  a  medical  journal  by  an  eminent  ophthalmic  surgeon  who  occupies 
a  high  place  in  the  hierarchy  of  this  Section  of  Ophthalmology.    If  these  things 

1  At  a  meeting  of  the  Section,  held  December  3,  1919. 
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may  happen  to  a  physician,  who  by  the  majority  of  the  members  of  this  Section 
is  probably  regarded  as  without  the  pale,  what  fate  is  likely  to  be  reserved  for 
an  ophthalmic  surgeon  who,  making  similar  proposals,  is  sure  to  hear  from  his 
colleagues  the  cry  "Our  foes  are  they  of  our  own  household."  It  was  for 
these  reasons  that,  when  I  saw  the  title  of  Mr.  Batten's  paper,  though  I  had 
not  the  advantage  of  knowing  him  personally,  I  felt  convinced  he  was  a  man 
endowed  with  an  unusual  measure  of  moral  courage.  And  his  paper,  in  my 
judgment,  fully  justified  this  anticipation.  With  the  general  spirit  and  motive 
of  the  paper  I  am  in  substantial  agreement,  though  I  am  afraid  I  cannot  say 
the  same  of  the  specific  names  and  titles  which  Mr.  Batten  proposes  to  attach 
to  the  officers  whom  he  hopes  to  call  into  existence.  The  true  position  in  this 
matter  may  be  efficiently  illustrated  by  a  remark  whicli  is  attributed  to  Mr. 
Gladstone,  who,  when  he  was  told  that  certain  members  of  his  party  were 
calling  themselves  Gladstonian  Liberals,  replied,  "Well,  I  at  least  am  not  one 
of  them."  The  moral,  of  course,  is  that  the  physician  is  content  with  the 
liberal  and  catholic  title  which  a  long  tradition  has  bestowed  upon  him,  and  he 
does  not  propose  either  to  allow  this  title  to  be  limited  or  qualified  in  one 
direction,  or  to  be  tricked  out  with  artificial  decorations  in  the  other.  It  is 
true  that  there  are  members  of  the  profession  who  call  themselves,  or  allow 
themselves  to  be  called,  such  names  as  neurologists,  cardiologists,  enterolog 
endocrinologists,  and  the  rest.  But  such  a  proceeding,  in  my  judgment,  is 
neither  dignified  nor  scientific,  for  the  relation  of  the  physician  is  not  to 
localized  disturbances,  as  these  occur  in  a  certain  limited  and  selected 
portion  of  the  body,  but  to  all  the  disorders  and  discomforts  of  the  whole  and 
undivided  individual  patient.  For  my  own  part,  therefore,  I  should  object  to 
be  called  an  ophthalmic  physician  for  the  same  reason  that  I  should  object  to 
being  styled  a  non-ophthalmic  physician.  The  one  term  is  a  redundancy 
while  the  other  borders  on  the  grotesque. 

Coming  now  to  the  essential  substance  of  Mr.  Batten's  paper,  this  may,  I 
take  it,  be  described  as  a  critical  review  of  the  work  of  the  ophthalmic  hospital. 
Mr.  Batten,  who  is  in  a  position  to  speak  with  authority  on  such  a  question, 
has  weighed  this  work  in  the  balance,  has  in  certain  respects  found  it  wanting, 
and  he  now  proposes  certain  measures  with  a  view  to  improve  and  to  red 
the  situation.     I   say  again   that,   in  principle,  I  am  entirely  of  his  opinion. 
Whether  a  co-operation  of  the  physician  with  the  surgeon  in  the  investigation 
of  such  quasi-surgical  problems  as  the  cause  and  prevention  of  conical  cornea, 
of  detachment  of  the  retina,  of  cataract,  and  so  on,  would  be  fruitful  or  not.  I 
cannot  pretend  to  say.     But  at  least  it  is  worth  trying:  and  until  the  whole 
body  has  been  thoroughly  and  repeatedly  examined  it  is  anything  hut  scientific 
to  say  that  the  origin   of  this  or  that  local  disturbance  cannot  he  di 
While  I  speak  with  hesitation  upon  such  problems  as  Mr.  Batten  has  prop,  - 
for  the  joint   investigation  of    physician   and  surgeon,   I   do  not  speak  with 
uncertainty  about  some  other  conditions  which  are  constantly  to  tie  met  with 
at  ophthalmic  hospitals,  and  which,  though  regarded  by  the  | 
a  purely  local  significance  in  reference  to  BOme  defect  of   sight,  a  allv 
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evidences  of  nervous  disease,  of  cardio-vascular  disease,  of  kidney  disease,  or 
of  diseases  of  the  blood,  that  is,  these  conditions  are  symptoms  of  diseases 
with  which  the  physician,  not  the  surgeon,  is  constantly  occupied.  My 
reference  to  symptoms  includes  ocular  paralyses,  disturbances  of  the  pupil, 
cycloplegias,  optic  neuritis,  optic  atrophy,  retinitis,  retinal  and  other  intra- 
ocular haemorrhages,  and  disturbances  in  any  form  of  the  field  of  vision.  I 
say  that  each  one  of  these  symptoms  creates  an  immediate  claim  for  a  complete 
investigation  of  the  patient,  that  is  a  demand  for  the  application  to  this 
particular  individual  of  the  method  and  practice  of  the  physician.  It  is  a 
mere  accident,  due  to  the  natural  prominence  which  ocular  or  visual  symptoms 
occupy  in  the  consciousness  of  the  patient,  that  he  first  seeks  aid  at  the 
ophthalmic  hospital.  The  true  clinical  position  of  such  a  patient  is  not 
determined  by  the  local  disturbance  in  the  visual  apparatus  but  by  the  essential 
nature  of  the  disease  which  underlies  it.  Therefore,  quite  clearly,  such  patients 
fall  without  the  limits  of  ophthalmic  surgery,  and  this  all  the  more  emphatically 
so,  seeing  that  neither  the  visual  nor  the  general  condition  is  capable  of  remedy 
by  mechanical  or  surgical  means.  It  comes,  therefore,  to  this :  that  if  you 
are  to  receive,  examine  and  treat  patients  of  this  order  at  ophthalmic  hospitals, 
it  is  necessary  that  the  hospitals  have  towards  them  some  definite  policy.  If 
such  diseases  as  I  have  mentioned  are  to  be  treated  at  an  ophthalmic  hospital, 
the .  hospital  obviously  must  have  an  appropriately  qualified  medical  staff, 
nurses  in  suitable  supply  and  properly  trained,  the  equipment  and  apparatus 
needed  for  medical  investigation,  and  beds  for  patients  who  require  to  be  kept 
under  continuous  observation  and  care. 

This  is  what  I  conceive  Mr.  Batten  is  asking  for,  and  I  cannot  see  how  his 
position  can  possibly  be  challenged.  The  question  is  one  which  concerns  the 
good  repute  of  the  profession,  the  progress  of  scientific  medicine,  and  the 
welfare  of  the  individual  patient.  The  position  seems  to  me  a  particularly 
clear  and  distinct  one,  and  I  do  not  see  how  it  can  be  adequately  and  scientifi- 
cally met  except  by  the  adoption  of  the  principle  which  Mr.  Batten  has  expressed 
in  his  paper.  There  is  only  one  alternative,  namely,  that  patients  suffering 
from  nervous,  cardiovascular,  renal  and  blood  diseases  shall  not  be  retained  in 
institutions  which  profess  the  practice  of  ophthalmic  surgery,  but  shall  be 
directed  to  the  medical  department  of  a  general  hospital. 

Mr.  CHAELBS  HlGGENS  :  Two  things  struck  me  about  Mr.  Batten's  paper. 
He  said  no  word  about  refraction.  After  forty  years  of  practice  I  feel  that  if 
it  had  not  been  for  refraction  work  I  should  have  had  nothing  to  do.  The 
second  point  is,  that  he  has  left  the  general  practitioner  out  of  consideration. 
II'  the  general  practitioner  sends  us  a  case  for  an  opinion  we  investigate  it  and 
tell  him  what  ought  to  he  done,  and,  if  it  is  necessary  for  the  patient  to  consult 
a  different  specialist,  we  indicate  who  he  should  be,  whether  for  brain  or  any 
other  disease.  \nd  in  hospital  work,  we  turn  the  cases  over  to  the  appropriate 
physician.  We  do  not  pretend  to  know  all  these  things  in  an  expert  way,  and 
we  send  patients  to  the  proper  men. 
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Mr.  Ernest  Clarke  :    London  is  the  only  place  in  the  world  where  oculists' 
are  supposed  to  be  surgeons  only,  and  are  styled  "  Mr."     In  any  other  specialty 
in  London — gynaecology,  laryngology,  dermatology,  &c.     the  specialist  may  he 
either  physician,  surgeon,  or  both.     How  did  this  custom  arise  ?     It  is  surely 
not  far  to  seek.      Only   sixty  or   seventy   years   ago,  eye   work  was  entirely 
surgical — there  was  no   ophthalmoscope,  practically   no   refraction    work,  and 
the  only  eye  work  doing  was  surgical,  and  at  all  our  London   hospitals  one  of 
the  surgeons  had  charge  of  the  ophthalmic  department.   A  little  later  special isl  - 
were  appointed,  but  it  is  only  quite  recently  that  one  of  the  larger  hospitals — 
viz.,  the  London  Hospital — started  having  a  special  ophthalmic  surgeon  !     I 
need  only  refer  to  such  names    as    Hutchinson,   YVaren  Tay,   Eve,    Cooper, 
Hulke,  George  Lawson,  and   Silcock,  all   of  them  general  surgeons  practising 
ophthalmic  surgery.     The  young  men  aiming  at  becoming  oculists  naturally 
imitated  them  ;  they  saw  it  was  the  custom   for  surgeons  to  be  appointed,  and 
that  the  possession  of  the  Fellowship  of  the  Eoyal  College  of  Surgeons  w  . 
sine  qua  mm.     This  meant  that  the  student  had  to  put  forth  all  his  energii 
pass  this  difficult  examination,  and  medicine  was  put  on  the  shelf.     Some  of 
us  have  had  the  priceless  experience  of  spending  some  years  in  general  practice, 
and  some  have  taken  the  Doctorate  of  Medicine,  and  that  has  enabled  us  to  get 
out  of  the  narrow  groove.     I  applaud  Mr.  Batten  for  having  brought  forward 
this  subject,  and  the  discussion  is  most  important,  but  I  do  not  agree  with  his 
remedy.     I  think  the  remedy  is,  that   the  ophthalmic  student  of  the   future 
should    be    invited,    nay    urged,    to    learn   more   medicine.     As    Mr.    Higgen> 
has    said,    we    do    not    want    to    treat    cases    of    general     disease,    but    we 
do   want   to  be  able   to  diagnose  them  so   that  we  can  transfer  them  to  the 
physician.     I  do  not  understand  Dr.  Hawthorne's  attitude,  for  he  has  been  a 
most  useful  physician   to   my   hospital   for   many  years,  and  we  have  alv 
referred  our  medical  cases  to  him  for  treatment.     The  remedy  is  to  get  a  little 
more  broad-minded  in  our  views,  to  get  away  from  too  much   surgery,  hecause 
nowadays  nine-tenths   of    ophthalmic  work  is  medical,   including  practically 
all  refraction  work.     Mr.  Dal  ten  said  only  'J   per  cent,  of  the  work  is  surgical. 
I    think    it    is    a    little    more    than    that,  but    certainly  the    major    part  of 
ophthalmic  work  is  medical.      We    must    urge    upon  students  in  the  future 
to  study  medicine  more,  and  to  take  positions  as  house-physicians    as  well 
as   house-surgeons,   and   I  think  in   this   way   we  shall   achieve   the  remedy. 

Mr.  E.  Treacher  Collins:  The  picture  which  Mr.  Batten  has  drawn 
for  us  of  the  present  position  of  ophthalmology  is  not,  I  think,  a  very  pleasing 
one  or  one  quite  true  to  nature:  I  think  thai  in  places  lie  has  got  his  colours 
rather  mixed,  and  in  others  he  has  deepened  the  shadows  unduly  fort  lie  sake  of 
effect.  If  we  want  to  understand  the  position  we  are  in  at  pi 
that  to  which  we  are  tending  in  the  future  we  require  to  consider  how  we 
where  we  are  now.      The  commencement  of  British  ophthalmology  illy 

dates  back  to  the  establishment  of    Afoorfields   Hospital    in    1S01.    and    M 
Batten  may  be  interested  to  hear  that  when   it   was  originally  established  the 
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staff  consisted  of  a  physician  and  a  surgeon.  Dr.  Farr  was  appointed 
physician,  and  for  fifty-four  years  he  held  that  post.  I  have  heard  Sir 
Jonathan  Hutchinson  relate  that  when  he  first  began  to  visit  Moorfields 
Hospital  Dr.  Farr  attended  and  saw  cases  just  as  surgeons  now  see  cases. 
How  some  patients  were  allotted  to  the  physician  and  some  to  the  surgeon,  I 
do  not  know :  probably,  in  the  matter  of  treatment,  the  physician  superin- 
tended the  sweating  and  purging,  and  the  surgeon  looked  after  the  bleeding  and 
blistering  !  At  any  rate,  blood  flowed  freely  at  Moorfields  in  those  early  days. 
As  time  advanced,  the  surgical  side  at  Moorfields  seemed  to  progress  more 
rapidly  than  the  medical  side,  for  we  find  that  the  surgeons  increased  in 
number  quickly,  and  the  physicians  gradually  ceased  any  regular  attendance  at 
the  hospital.  In  those  days  all  the  surgeons  at  Moorfields  were  also  general 
surgeons  :  they  practised  ophthalmic  surgery  as  a  branch  of  general  surgery. 
When  I  first  went  to  Moorfields,  half  the  staff  was  composed  of  general 
surgeons  who  practised  ophthalmic  surgery,  and  half  who  were  ophthalmic 
specialists.  After  the  introduction  of  antiseptics,  the  range  of  surgery  so 
greatly  increased  that  general  surgeons  ceased  to  devote  themselves  to  oph- 
thalmic surgery-  After  the  invention  of  the  ophthalmoscope  and  the  establish- 
ment of  the  correct  methods  of  estimating  refractive  errors,  the  realms  of 
ophthalmology  were  greatly  increased,  and  a  new  type  of  man  evolved,  the 
ophthalmologist.  For  him  the  ophthalmoscope  opened  up  the  study  of  many 
diseases  which  had  formerly  come  within  the  range  of  the  physician.  Those 
who  hold  posts  of  ophthalmic  surgeons  to  general  hospitals  know  what  a  large 
of  their  time  is  spent  in  the  medical  wards  helping  the  pure  physician, 
who  has  not  troubled  to  learn  the  use  of  the  ophthalmoscope  in  the  diagnosis 
of  his  cases. 

This  question  which  we  are  debating  is  largely  one  of  names.  It  reminds 
me  of  the  story  of  a  man  who  was  a  member  of  the  Eoyal  College  of  Surgeons 
and  a  licentiate  of  the  Eoyal  College  of  Physicians.  One  of  his  lady  patients 
said  to  him:  "I  never  know  which  to  call  you,  '  Mr.'  or  'Doctor,'"  and  he 
replied  :  "  It  does  not  matter  which  you  call  me,  so  long  as  you  call  me  in." 
So  also  it  does  not  matter  what  we  are  called  so  long  as  we  are  called  in 
whenever  a  disease  of  the  eye  is  to  be  dealt  with.  In  the  eighteenth  century, 
tin'  profession  was  divided  into  physicians,  surgeons  and  apothecaries.  Hos- 
pital staffs  are  still  nominally  divided  into  physicians  and  surgeons,  yet  we 
find  that  such  a  division  hopelessly  breaks  down.  We  see  on  hospital 
stall's  men  who  are  called  obstetric  physicians  who  do  as  many  operations  as 
the  general  surgeons.  And  in  some  hospitals  in  London  we  find  men  in  charge 
of  nose  and  throat  departments  who  are  called  physicians,  and  in  others  men 
who  arc  called  surgeons  both  doing  precisely  the  same  kind  of  work.  As 
knowledge  advances,  so  it  tends  to  be  split  up  into  several  different  depart- 
ments. In  medicine  wo  have  departments  of  ophthalmology,  gynaecology, 
dermatology,  rhinology,  <vc.  The  men  who  confine  their  practice  to  those 
departments  are  regarded  as  experts  in  them.  But  there  are  holder  lines  to  all 
departments,  border  lines  which   are  liable  to  be  overlooked  by  the  experts;  so 
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it  is  an  advantage  to  have  men  who  take  up  two  branches,  and  form  a  liaison 
between  the  two,  becoming  experts  in  both.  They  do  a  lot  of  useful  work,  but 
such  men  often  do  not  find  all  the  favour  they  deserve  among  those  who  are 
experts  in  qnly  one  branch.  It  is  related  of  Sir  John  Lubbock  that  when  he 
was  in  the  City  he  was  looked  upon  as  a  great  politician  and  a  great  man  of 
science  ;  when  he  was  in  the  House  of  Commons  he  was  regarded  as  a  g 
financier  and  a  great  scientist ;  but  when  he  was  at  the  Royal  Society  he  whs 
regarded  as  a  great  politician  and  a  great  financier.  Though  I  do  not  agree 
with  all  of  Mr.  Batten's  paper,  I  agree  with  its  title,  so  far  as  it  goes — "  that 
physicians  are  necessary  for  the  further  advance  of  ophthalmology  " — but  I  do 
not  think  it  goes  far  enough.  There  is  also  need  for  ophthalmic  rhinologi 
for  ophthalmic  physiologists,  for  ophthalmic  pathologists,  and  for  ophthalmic 
mathematicians.  All  these  and  other  workers  on  the  boundary  line  of  ophthal- 
mology are  equally  as  important  as  the  ophthalmic  physician.  But  wh 
most  needed  for  the  further  advancement  of  ophthalmology  is  the  complete 
ophthalmologist.  By  the  complete  ophthalmologist  I  mean  the  man  who  is 
greedy  to  know  everything  which  can  be  known  about  any  disease  in  which 
the  eye  is  affected  :  and  not  only  that,  but  eager  to  practise  and  carry 
out  any  form  of  treatment  which  is  likely  to  preserve  or  restore  vision. 

Mr.  A.  W.  ORMOND  :  It  appears  to  me  that  at  the  present  time  one  of 
Mr.  Batten's  propositions  has  not  received  attention,  and  that  is,  the  qualifica- 
tion which  is  necessary  for  the  position,  in  London,  of  ophthalmic  specialist. 
For  a  man  to  hold  a  post  at  Moorfields  and  various  other  eye  hospitals,  it  i» 
necessary  for  a  man  to  have  a  surgical  qualification,  and  that  qualification  is 
the  Fellowship  of  the  College  of  Surgeons.  I  think  the  contention  of  Mr. 
Batten  may  be  put  in  this  way  :  thai  the  London  M.D.  is  as  good  a  qualifica- 
tion as  is  the  London  M.S.  tor  an  ophthalmic  specialist  to  possess,  and  I  think 
that  point  is  one  which  should  not  be  lost  sight  of.  I  take  it  Mr.  Batten  is  - 
anxious  to  push  forward  the  advancement  of  ophthalmology  as  Mr.  Collins, 
and  he  believes  we  should  remove  the  disability  from  those  who  possess  the 
medical  qualification  only.  There  is  another  point  in  Mr.  Batten's  paper  which 
I  am  not  clear  about.  He  advocates  that  there  should  he  on  the  - 
the  London  ophthalmic  hospitals  an  ophthalmic  physician  who  shall  do  no 
operations  at  all,  and  an  ophthalmic  surgeon  who  should  do  all  the  operation-. 
That  would,  it  seems  to  me,  he  a  pity,  because  it  would  he  making  a  specialty 
within  a  specialty,  thus  further  limiting  thai  specialism  which  has  many 
dangers  already.  To  my  mind,  the  meat  need  at  the  proem  time  is  that  the 
specialist  should  have  a   wider,   not  a    narrower  view.       With  Dr. 

Hawthorne's  contention,  ami  his  humorous  references  to  want  of  know!    Ig 
medicine,  his  remarks  remind  me  of  the  cases  which  have  been  - 
for  their  help,  but  help  has  not    been   forthcoming.     It  is  not  that   .• 
physicians  know  so  much  more  about  medicine  than  we  do.  but  so  often,  when 
we  are  at  a  loss  for  information,  we  gain  none  from  the  medical  side.     1 
sure  the  need  ai     the  present    time    is    not    so   much    for    an    alter. 
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organization  as  for  obtaining,  as  far  as  possible,  a  mucb  greater  number  of  men 
wbo  have  far  more  time  to  study  the  medical  side  of  ophthalmology  than  is 
possible  at  present,  when  most  of  our  junior  men  are  absolutely  inundated  with 
refraction  work. 

Mr.  Leighton  Davies  :  One  of  the  glories  of  our  specialty  is,  that  it 
requires  such  a  wide  breadth  of  view.  We  are  both  physicians  and  surgeons, 
although  we  may  be  called  surgeons.  I  do  not  think  it  is  right  to  tack  on 
to  ophthalmic  surgeons  the  opprobrium  that  they  are  incompetent  to  investigate 
any  branch  of  scientific  work  connected  with  the  eye :  I  fail  to  see  why  the 
ophthalmic  surgeon  should  not  be  as  well  able  to  investigate  disease  as  is  the 
physician.  I  regard  it  as  a  retrograde  step  to  try  to  divide  this  specialty  into 
two  :  it  would  greatly  confuse  the  issues  which  lie  before  it.  That  brings  me 
to  another  point  in  the  paper — the  training  of  ophthalmic  physicians  and 
surgeons.  At  present  it  is  a  great  drawback  to  all  of  us  in  that  when  we  first 
come  into  the  ophthalmic  world  we  have  to  learn  our  work  after  we  become 
qualified.  There  is  some  advantage  in  that,  however,  for  it  is  a  great  mistake 
for  a  man  to  make  up  his  mind  at  21  years  of  age  that  he  is  going  to  be  an 
ophthalmic  surgeon  and  devote  himself  to  it  from  that  time  for  the  rest  of  his 
career.  It  tends  to  make  him  narrow-minded.  I  am  really  speaking  against 
the  granting  of  diplomas  in  ophthalmology.  The  training  for  this  diploma 
would  teach  a  man  all  he  requires  to  know  about  ophthalmology,  but  it 
teaches  him  nothing  else  about  either  medicine  or  surgery.  I  think  the 
universities  should  grant  their  highest  degrees,  either  medical  or  surgical,  in 
ophthalmology,  such  as,  I  am  glad  to  see,  the  University  of  London  is  doing 
now,  because  it  ensures  that  the  man  who  is  taking  his  M.D.  or  M.S.  in 
ophthalmology  has  had  a  thorough  grounding  for  his  career.  Therefore  I 
think  the  solution  is  largely  in  the  universities  making  ophthalmology  a  special 
subject  for  higher  degrees.  The  University  of  Wales  has  not  yet  granted  this 
degree,  but  I  think  it  will  come  up  for  discussion  next  year. 

Mr.  HERBERT  PARSONS :  It  is  difficult  not  to  agree  with  a  great  deal  that 
everybody  has  said.  The  chief  value  of  Mr.  Batten's  paper  consists  in  the 
stress  which  he  has  laid  on  the  feeling  many  ophthalmologists  must  have  that 
they  are  not  fully  qualified  to  deal  with  the  medical  aspects  of  their  subject  in 
the  same  degree  as  the  surgical.  But  I  think  he  might  have  gone  very  much 
further.  I  think  the  ophthalmologist  ought  not  only  to  be  able  to  deal  exhaus- 
tively with  the  medical  aspect,  but  with  other  aspects,  such  as  optics,  and 
physiological  optics,  and  the  industrial  relationships  of  ophthalmology  ;  in  fact, 
to  deal  with  ophthalmology  from  every  point  of  view.  I  have  had  the 
misfortune — it  may  be — to  be  much  mixed  up  with  various  industrial  and 
other  aspects  of  the  subject:  the  fixing  of  standards  for  different  classes  of 
people, such  as  soldiers  and  sailors,  the  inspection  of  factories  from  the  lighting 
point  of  view,  and  so  forth.  And  all  I  can  say  is,  that  one  feels,  as  Mr.  Balfour 
said,  "  Like  a  child  in  these  things,"  for  one  feels  that,  the  problems  are  very 
complex,  and  very  unfamiliar   in   many  of  their  bearings.     The  importance  to 
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be  attached  to  one's  contribution  to  the  discussion  of  any  of  these  topics 
depends  upon  a  comprehensive  and  thorough  grasp  of  the  subject.  And  that 
brings  one  round  to  Mr.  Collins's  position,  which  is  the  nucleus  of  the  whole 
matter — namely,  that  we  are  essentially  ophthalmologists,  neither  specially 
physicians  nor  specially  surgeons.  Therefore  the  ideal  of  the  ophthalmologist 
is  to  make  himself  au  fait,  as  far  as  possible,  with  ophthalmology  in  all  its 
branohes.  It  must  be  admitted  that  it  is  not  possible  for  any  of  us  to  reach 
the  highest  ideal :  some  are  more  suited  for  surgery  and  others  for  medicine, 
but  I  think  that  that  sort  of  thing  rights  itself  as  in  other  walks  of  life.  We 
should  at  any  rate  strive  to  reach  the  ideal  in  regard  to  our  own  branch  of 
the  profession.  The  importance  of  the  paper  is  that  it  puts  the  finger  on 
the  weak  spots,  and  the  lesson  of  it  is  to  see  how  we  can  improve  the 
conditions.  I  think  this  reduces  itself  to  the  question  of  the  education  of 
the  ophthalmologist.  What  we  need  in  London  is  a  first-class  school  of 
ophthalmology  :  I  think  that  will  be  the  solution  of  most  of  our  difficulties. 
And  to  attain  to  that  better  position  we  shall  have  to  study  all  the  branches 
of  our  subject  to  the  fullest  degree,  and  the  opportunities  for  such  study 
must  be  increased  :  they  are  faulty  in  many  directions  at  the  present  time 
The  optician  who  makes  spectacles  knows  more  about  optics  than  we  do. 
But  it  is  not  right  that  it  should  be  so.  What  the  optician  knows  about 
it  is  easily  learned.  Where  we  ai;e  lacking  is,  that  we  content  ourselves 
with  getting  these  things  up  purely  theoretically  without  handling  them 
practically  and  seeing  exactly  how  they  are  done.  And  the  same  applies 
to  physiological  optics.  For  instance,  at  the  present  time  I  am  on  a  cinema 
committee,  and  one  of  the  important  factors  there  is  the  question  of  recurrent 
images.  It  is  a  physiological  question  which  most  ophthalmologists  do  not 
spend  much  time  in  trying  to  grasp.  The  only  way  is  deliberately  to  attack 
such  subjects.  At  present  we  have  to  study  them  under  grave  disadvantages. 
I  do  not  think  there  is  any  place  in  London  where  a  man  can  get  a  thorough 
course  of  physiological  optics,  unless  it  be  at  the  Psychological  Laboratory, 
University  College;  but  we  want  courses  catering  specially  tor  the  training  of 
ophthalmologists.  Associated  with  the  education  question  is  the  qualification 
of  ophthalmologists.  The  Council  of  British  Ophthalmologists  have  done 
their  best  to  point  out  the  way  in  which  ophthalmic  qualifications  may  be 
improved,  and,  as  published  in  the  last  number  of  the  British  Journal  of 
Ophthalmology,  they  have  come  to  the  conclusion  that  special  diplomas  in 
ophthalmology  are  not  altogether  satisfactory,  but  that  the  qualification  should 
be  made  part  of  a  general  medioal  qualifying  examination  of  the  higher  order. 
such  as  the  M.S.  London.  Perhaps  thai  does  not  reach  the  ideal,  but  so 
long  as  ophthalmic  hospitals  require  Burgeons  specially  that  diploma  will 
be  primarily  a  surgical  qualification.  And  if  we  can  got  the  higher  Burgi 
qualifications  to  include  ophthalmologists,  so  much  the  better.  Probably 
we  can  improve1  matters  still  more  later. 

But  what  I  do  object  to  in  Mr.   Batten's  paper  are  his  conclusions.     It 
would  be  a  lamentable  thing  bo  split   up  ophthalmology  into  two  Bpeoiall 
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All  advance  in  knowledge  has  been  the  result  of  specialization.  Every  thought 
we  have  is  a  form  of  specialization,  attention  itself  is  a  form  of  specialization  ; 
but  it  must  not  be  forgotten  that  specialism  is  responsible  for  great  evils. 
Specialism  has  been  the  ruling  tendency  of  the  last  century,  and  the  result  is 
that  advance  in  knowledge  has  been  greatest  in  those  sciences  which  are 
easiest  to  grasp.  Physical  sciences  do  not  appear  to  be  easiest  to  us, 
because  we  are  more  of  a  biological  turn  of  mind,  but  the  exactitude  of 
the  mathematical  and  physical  sciences  renders  them  easier  to  certain 
types  of  mind.  Hence  the  advance  in  physical  science  has  been  greater  than 
in  biological  science,  and  still  more  than  in  the  higher  aspects  of  mental 
and  moral  science.  One  result  has  been  the  engendering  of  materialism, 
which  has  been  a  prime  factor  in  the  causation  of  the  war.  Specialism  has 
led  to  many  of  the  difficulties  which  have  arisen  during  the  war — difficulties  of 
Government  departments —  and  the  muddles  which  have  been  made  have  not 
been  because  there  were  not  men  trained  to  the  different  jobs,  but  because 
the  different  men  have  not  been  properly  co-ordinated.  What  we  want  above 
all  now  is  integration  and  co-ordination,  as  opposed  to  differentiation  and 
increased  specialism.  We  have,  therefore,  to  guard  against  further  dichotomy 
in  ophthalmology,  such  as  the  reader  of  the  paper  advocates. 

Dr.  COBBLEDICK :  I  think  Mr.  Batten's  paper  is  a  move  in  the  right 
direction,  but  he  should  be  prepared  to  go  further.  He  wishes  to  divide 
ophthalmic  staffs  into  surgeons  and  physicians  but  I  think  there  should  also 
be  elected  a  special  refractionist.  The  question  then  arises,  who  is  going  to 
apportion  the  cases  to  these  different  sections '?  This  is  work  that  will  have 
to  be  fairly,  accurately  and  rapidly  carried  out.  The  best  scheme  is  undoubtedly 
a  thoroughgoing  team  work  which  proved  to  be  such  a  success  in  the  Army 
during  the  war  and  was  practised  in  some  parts  of  America  before  1914. 
Under  this  system  the  ophthalmic  surgeon  must  sink  his  preconceived  ideas, 
every  section  of  the  body  must  be  examined  and  reported  on,  and  these  reports 
must  receive  the  considered  judgment  of  the  ophthalmic  surgeon.  I  am 
inclined  to  sympathize  with  the  suggested  ophthalmic  physician,  for  how  can 
lie  report  on  the  condition,  e.g.,  of  the  post-nasal  space  or  the  vesiculaa 
seminales.  The  only  type  of  medical  man  who  could  report — from  practical 
experience — on  the  vai'ious  parts  of  the  body  is  the  general  practitioner  : 
he  is  in  the  habit  of  examining  the  rectum,  throat,  vagina,  chest ;  has  a  wide 
knowledge  of  children's  diseases,  but  unfortunately  his  knowledge  of  eye  work 
is  very  limited.  In  this  connexion  it  is  interesting  to  note  that  the  Medical 
Eesearch  Committee,  at  the  instigation  of  such  men  as  Sir  James  Mackenzie 
and  Sir  Clifford  Allhutt,  has  enlisted  the  services  of  medical  practitioners  to 
investigate  on  the  early  symptoms  and  diagnosis  of  disease.  All  this  tends 
to  show  there  is  a  movement  to  obtain  in  all  medical  circles  a  greater  general 
knowledge.  I  have  also  noted  that  the  remarks  of  previous  speakers  that 
the  F.R.C.S.Eng.  which  we  have  all  so  much  worshipped  is  tottering  on  its 
pedestal ;,  it  should  be  conjoined  and  should  work  with  the  M.D.,  then  will  the 
maximum  benefit   accrue  to  ophthalmology. 
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Mr.  Kaynei;  BATTEN  (in  reply)  :  A  point  which  lias  not  heen  touched  on 
in  the  discussion  is  what  I  have  called  the  "  dilution  "  of  the  operating  surgeons. 
With  the  large  number  of  men  necessary  to  do  the  ophthalmic  work  of  the 
country,  it  is  impossible  lor  all  to  be  sufficiently  trained  to  operate.  It  is 
lamentable  that  eyes  should  be  so  badly  operated  on  as  they  must  be  when 
a  man  has  only  an  occasional  operation  to  do.  He  cannot  do  an  occasional 
operation  successfully.  The  physician  need  not  operate.  I  do  not  want 
to  introduce  any  specialism  between  physicians  and  surgeons.  Both  are 
ophthalmologists.  Both  should  undertake  refractions.  But  there  should  be  a 
recognized  position  in  the  hospital  for  the  man  who  does  not  operate,  and  yet 
is  qualified  in  every  other  respect  to  be  an  ophthalmologist.  I  agree  that 
education  is  the  key  to  the  position,  and  that  is  the  real  point  of  my  paper. 
But,  in  the  meantime,  the  opening  of  ophthalmic  hospital  appointments  to 
physicians  would  be  a  step  in  the  right  direction.  My  desire  is  merely  to  insist 
that  men  who  are  not  competent  to  operate  should  not  operate,  and  that 
medical  work  should  be  in  the  hands  of  competent   physicians. 


Case  of    Keratitis  following  Gunpowder  Explosion. 
By  George  Potts,  F.K.C.S.Ed. 

T.  B.,  aged  14i.  On  September  5,  1919,  he  met  with  an  accident 
from  the  explosion  of  gunpowder  and  the  same  evening  was  brought  to 
hospital. 

On  examination  it  was  found  that  his  face  was  literally  covered  with 
charred  powrder  and  was  scorched  about  the  lips,  nose,  cheeks,  eyebrows 
and  lids.  The  whole  of  the  palpebral  fissures  were  full  of  half-exploded 
gunpowder.  It  was  impossible  to  distinguish  any  conjunctiva  or  cornea. 
The  lids  and  eyes  were  absolutely  covered  by  a  dense  layer  of  semi- 
exploded  gunpowder  which  was  adherent  to  the  conjunctiva)  and  corneal 
epithelium,  the  left  being  more  severe  than  the  right. 

His  eyes  were  cocainized  and  the  powder  removed  from  the  cornea?, 
conjunctiva),  lids  and  portion  of  the  face.  It  was  found  to  have  burnt 
and  penetrated  the  superficial  layers  of  the  cornea  and  Bowman's 
membrane  on  the  left  side,  and  on  the  right  side  the  corneal  epithelium 
and  Bowman's  membrane  only.  There  was  very  little  clear  cornea  on 
either  side  remaining  and  iritis  had  already  commenced.  Both  I 
were  well  bathed  with  boracic  lotion  and  atropine  drops  instilled,  also 
ung.  iodof.  and  cocaine  applied. 

He  has  continued  to  improve  steadily  from  the  first. 

Present  condition  :   Right  eye — There  is  a  very  slight  nebula  of  the 
\i—  12 
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cornea  which  amounts  to  a  very  fine  film  mostly  to  the  nasal  side,  but 
with  little  or  no  interference  with  vision.  Eight  vision,  f .  There  has 
been  some  slight  injection  of  the  conjunctiva  due  in  all  probability  to 
the  condition  of  the  weather  and  desire  to  use  the  eye.  Left  eye — 
There  is  a  denser  and  thicker  nebulous  opacity  of  the  cornea  amounting 
to  a  leucoma.  This  is  clearing  under  treatment  with  dionin  thrice 
weekly.  Left  vision,  ^0.  The  vision  of  this  eye  was  defective  prior  to 
the  accident.  The  face,  nose,  lips  and  lids — It  will  be  seen  that  there 
is  practically  little  or  no  evidence  of  the  accident  remaining  in  the 
structures. 

Present  treatment  :  Eight  eye — Lotio  ac.  boracis,  ung.  flav.  dil.,. 
massage.     Left  eye — Ung.  flav.  co.  dil.,  dionin  thrice  weekly. 

Suggestions  as  to  any  further  treatment  to  clear  the  left  corneal 
opacities  are  invited.  Also  as  regards  the  prospect  of  their  clearing 
altogether,  having  in  view  the  patient's  age — viz.,  14J  years. 

Detachment  of   the  Retina  with  unusual  condition 
of    the  Conjunctiva. 

By  George  Potts,  F.R.C.S.Ed. 

J.  P.,  aged  47  years. 

History  :  Contracted  rheumatism  in  the  spring  of  1900,  whilst  on 
service  in  South  African  Campaign.  Has  had  rheumatic  attacks 
frequently  since  then.  His  eye  trouble  dates  from  April,  1914,  when 
he  first  complained  of  symptoms  of  iritis  in  the  left  eye.  He  has  had 
attacks  of  iritis  on  the  following  occasions:  Left  eye,  April  to  June, 
1914;  right  eye,  November  to  December,  1910  ;  right  eye,  April  14 
to  29,  1917  ;  right  eye,  January  16  to  23,  1918;  right  eye,  November 
13  to  23,  1918  ;  left  eye,  June  23  to  July  29,  1919. 

Patient  was  admitted  to  the  Kent  County  Ophthalmic  Hospital  with 
iritis  in  the  left  eye  on  June  23,  1919.  The  right  conjunctiva  was 
thickened  and  swollen,  and  the  sclerotic  cedematous,  thickened  and  had 
a  fatty  appearance.  The  subconjunctival  veins  were  somewhat  dilated. 
The  right  pupil  was  tied  down  by  posterior  synechia1  but  dilated 
irregularly  under  atropine.  There  was  a  detachment  of  the  lower  portion 
of  the  right  retina.  The  left  pupil  was  also  tied  down  by  posterior 
synechioe  but  dilated  irregularly  under  atropine. 

Right  vision  ,.;';,  -  2"5d.  sph.,  —  Id.  cyl.  ax.  horiz.  ,"„.  Left 
vision       fo  —  0"5d.  sph.,  —  Id.  sph.  ax.  horiz.       !;. 
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He  was  placed  on  pot.  iod.  10  gr.  t.d.s.  This  caused  some  colic  with 
symptoms  of  neuritis  in  the  calves  of  the  legs. 

On  November  13,  1919,  iritis  again  appeared  in  the  right  eye,  and 
the  fundus  was  most  difficult  to  be  made  out.  There  was  a  distinct 
hazy  appearance  of  the  lens.  The  pupil  was  contracted  although 
atropine  had  been  instilled  thrice  daily. 

Family  history  :  Good.  There  were  ten  in  the  family,  eight  living. 
One  brother  died  of  pleurisy,  aged  16.  One  sister  died  at  child-birth. 
Mother  healthy  but  had  an  attack  of  sciatica  many  years  ago.  Father 
died  of  valvular  disease  of  the  heart. 

States  that  he  did  not  notice  his  vision  failing  until  1918,  when  the 
first  symptoms  were  floating  opacities  in  the  right  eye.  These  then 
developed  into  the  appearance  of  a  detachment.  He  noticed  that  he 
was  not  able  to  observe  objects  in  the  upper  portion  of  the  right  field. 
The  thickening  of  the  conjunctiva  was  first  noticed  about  eighteen 
months  ago.  This  commenced  as  a  few  "bubbles"  which  coalesced 
and  subsequently  surrounded  the  cornea. 

Opinions  as  to  the  nature  of  the  conjunctival  condition  and  treatment 
are  invited. 

The  patient  is  a  schoolmaster  and  there  is  no  history  of  any  injury, 
nor  of  specific  disease. 

DISCUSSION. 

Mr.  A.  Hugh  Thompson  :  I  think  that  in  Mr.  Potts's  second  case  there 
was  a  distinct  rise  of  tension,  also  proptosis,  and,  taken  in  conjunction  with 
the  detachment  of  the  retina,  this  seems  to  point  to  the  presence  of  a  new 
growth.  The  iritis  and  the  keratitis  punctata  suggest  that  its  nature  is 
tubercular. 

The  President  :  Has  Mr.  Potts  had  a  Wassermann  test  done  ?  This 
case  reminds  me  of  some  which  were  shown  here  a  long  time  ago  by 
Mr.  Donald  Gunn.  They  were  called  syphilitic  infiltration  of  the  conjunctiva  ; 
it  would  be  interesting  to  ascertain  whether  there  is  syphilis  in  this  patient. 

Mr.  Potts  :  The  suggestion  is  a  very  good  one,  but  I  have  not  had  the 
Wassermann  done. 

Postscript. — Harrison's  Wassermann  test  was  done  on  December  9, 
1919.     Kesult,  doses  of  complement  and  deviation  ;>,  6,  \K  negati 
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Case  of    "Gassing"  followed    by  Tubercular  Iritis. 
By  George  Potts,  F.R.C.S.Ed. 

The  patient,  E.  R.  D.,  is  aged  23,  and  has  been  in  the  Army  since 
he  was  aged  16.  On  November  4,  1918,  he  was"  gassed  "  and  reported 
sick  and  was  admitted  to  hospital  (No.  5  General  Hospital,  Rouen)  on 
November  28,  1918.  He  first  noticed  his  eye  trouble  about  this  time, 
and  three  weeks  after  he  states  he  became  almost  totally  blind  in  the 
left  eye.  He  had  been  in  France  for  four  years  and  his  Medical  Officer 
stated  he  was  run  down  and  ordered  a  month's  rest  in  bed.  Was 
transferred  to  No.  4  General  Hospital,  London,  where  he  had  an  operation 
on  the  nose  (?).  States  he  had  something  removed  from  nose  and  washed 
out  with  needle  and  Higginson's  syringe. 

Family  history :  There  is  a  family  of  six  all  alive  and  well.  Father 
and  mother  alive  and  quite  healthy. 

On  June  7,  1918,  he  first  came  under  my  care.  There  was  definite 
evidence  of  kerato-iritis  in  the  left  eye  and  he  was  immediately  placed 
under  atropine.  On  June  14  the  left  eye  showed  keratitis  punctata 
and  synechias  (posterior).  He  was  admitted  to  the  Kent  County 
Ophthalmic  Hospital  and  treated  with  pot.  iod.,  ung.  hydrarg.,  gutt. 
atrop.  and  dionin. 

Discharged  June  26,  eye  quieter. 

August  7,  1919  :  There  had  appeared  on  the  left  iris,  outer  pupillary 
margin,  two  small  nodules  brown  in  colour  and  flocculent  in  appearance. 
The  right  iris  also  had  one  nodule  similar  in  appearance  but  on  the 
inner  pupillary  margin.  These  have  continued  and  do  not  appear  to  be 
affected  by  antispecific  remedies.  Four  Wassermann  tests  were  done, 
one  at  Rouen  and  three  in  hospital  in  London  which  proved  negative, 
also  two  tubercle  bacilli  tests  negative. 

On  August  15,  1919,  he  was  again  admitted  to  hospital  and 
Harrison's  Wassermann  test  done ;  result,  doses  of  complement  2, 
deviation  3,  6,  9,  negative.  A  tubercle  bacilli  test  was  done  also  which 
proved  negative. 

Present  condition  :  Right  eye — Some  keratitis  punctata  and  posterior 
synechia1  are  present.  On  the  pupillary  margin  of  the  iris  about 
"  4  o'clock  "  there  is  a  raised  brownish  nodule.  There  is  no  pain  in  the 
eye  but  he  has  some  photophobia.  Vision  |.  Left  eye — Cornea  in  the 
lower  quadrant  is  hazy  and  the  epithelium  slightly  stripped.  Keratitis 
punctata,  iris  muddy,  posterior  synechia'.     On  the  pupillary  margin  of  the 
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iris  at  about  "  4  o'clock  "  there  are  two  brownish  nodules  which  have  the 
appearance  of  breaking  down.  There  is  some  evidence  of  irido-cyclitis. 
The  eye  has  been  very  painful  during  the  past  few  weeks,  particularly  over 
the  left  eyebrow.  Vision  bare  P.L.  General  health  :  There  is  a  slight 
accentuation  of  the  second  sound  over  the  aortic  area,  otherwise  the  heart 
is  normal.  Auscultation  reveals  no  evidence  of  lung  trouble.  X-ray 
shows  some  slight  enlargement  of  the  mediastinal  glands.  There  is  a 
discrete  papular  rash  on  chest  and  back  which  he  states  was  present 
before  being  gassed.  The  arms  are  not  affected.  This  rash  appears 
and  disappears  without  apparent  cause. 

Suggestions  as  to  further  treatment  are  invited. 

Present  treatment:  Atropine,  ung.  guaiacol  to  temples,  mist.  pot. 
iod.  gr.  10,  t.d.s. 

I  am  indebted  to  Dr.  D.  M.  Mackenzie,  House  Surgeon  K.C.O.H., 
for  the  notes  and  X-ray  photograph. 

Aneurismal  Varix  of    Cavernous  Sinus. 
By  M.  L.  Hepburn,  M.D. 

History  of  case  :  C.  P.,  aged  25,  while  on  active  service  in  August. 
1915,  was  kicked  by  a  horse  on  the  right  side  of  the  face,  this  fracturing 
the  jaw  and  causing  an  extensive  laceration  of  the  skin  over  it.  He 
was  unconscious  for  twenty-four  hours  afterwards.  In  November,  191  5, 
the  right  eye  began  to  protrude,  the  protrusion  being  accompanied  by 
a  noise  in  the  head,  and  the  vision  in  this  eye  became  defective.  In 
January,  1916,  the  common  carotid  was  tied,  and  as  a  result  of  this 
operation  the  sight  in  the  eye  returned. 

At  the  present  time  :  Kight  vision,  "  Hm.  +  0'5  sph.  Left  vision, 
|  Hm.  +  05  sph.  He  has  proptosis  of  the  right  eye  directly  forwards 
with  marked  dilatation  of  the  vessels  of  the  conjunctiva,  and  also  of  the 
supra-orbital  vein.  There  is  no  chemosis.  and  no  limitation  of  movement . 
A  well  marked  bruit  is  heard  on  application  of  stethoscope  to  the 
forehead.     The  retinal  vessels  on  the  right  side  are  also  dilated. 

I  have  brought  forward  this  case  in  order  to  Learn  whether  1  should 
do  anything  more  in  the  way  of  treatment.     He  has  had  his  common 
carotid  tied.     At  present  his  vision  is  J:  in  the  proptosed  eve.  hut  i 
troubled  with  noises  in  the  head,  and  this  is  the  only  inconvenience  he 
suffers.      Cases  of  this  kind  have  been  shown  here  on  previoi  ins, 

and  some  have  expressed  the  opinion  thai  tying  the  angular  vein,  or  oil 
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prominent  vein,  does  as  much  good  as  tying  the  common  carotid.  I  feel 
sceptical  about  that  but  this  man  has  a  dilated  supra-orbital  vein,  and 
I  wondered  whether  I  ought  to  do  anything  to  that.  My  own  opinion 
is  that  I  should  advise  against  any  further  operative  procedure,  but  I 
shall  be  guided  by  what  is  said  here. 

DISCUSSION. 

Mr.  Charles  Higgens  :  These  cases  are  very  rare,  and  they  are  interest- 
ing. In  the  course  of  my  experience  I  have  come  across  only  two  of  them. 
They  are  what  Mr.  Nunneley  used  to  call  vascular  protrusion  of  the  eyeball. 
Over  thirty  years  ago  I  saw  the  case  of  a  young  fellow  who  had  been  to  a 
picnic,  and  a  soda-water  bottle  burst  and  some  of  the  glass  entered  the  inner 
angle  of  the  orbit.  He  had  every  symptom  of  varix-pulsation  in  his  head,  and 
so  on.  I  did  not  do  anything  to  it  myself,  but  wrote  to  Mr.  Lansdowne,  who 
was  in  practice  in  the  West  of  England,  and  he  reported  later  that  he  had  cut 
down  and  found  a  lump  at  the  seat  of  injury,  that  he  tied  certain  vessels  which 
were  communicating  with  it,  and  the  patient  was  completely  cured.  I  think 
this  case  must  be  unique.  I  have  myself  tied  the  carotid  in  a  case  of  vascular 
protrusion.  The  woman  got  hemiplegia,  but  recovered  entirely,  and  never  had 
a  recurrence  of  the  head  noises. 

Mr.  Percy  FLEMMING  :  I  have  seen  five  or  six  of  these  cases,  and  perhaps 
one's  experience  of  them  may  help  a  little  in  regard  to  this  one.  In  connexion 
with  the  last  case  I  had,  the  suggestion  was  made  that  the  venous  mass — it  is 
not  a  single  vein — should  be  dissected  out,  and  this  Mr.  Raymond  Johnson 
undertook  for  me.  He  first  exposed  the  common  carotid,  and  put  a  ligature 
on  it  without  tying  it,  and  then  tried  to  dissect  out  the  venous  mass.  The 
haemorrhage  was  very  severe.  The  carotid  was  then  tied,  and,  with  great 
difficulty,  the  hemorrhage  was  controlled  without  further  attempting  to  get 
rid  of  the  mass.  The  patient  had  a  severe  time  immediately  afterwards  and 
we  were  anxious  about  his  life.  He  eventually  left  the  hospital  much  in  the 
same  condition  as  before  the  operation.  Subsequently  he  went  to  South 
Africa,  and  recovered  completely.  From  what  I  saw  of  that  operation,  I 
should  be  chary  about  attacking  a  like  mass  in  the  orbit.  Spontaneous  cure 
may  result  in  these  cases.  An  old  lady  patient  of  mine  with  this  condition 
was  desperately  ill.  She  had  pelvic  trouble,  and  operation  was  out  of  the 
question.  She  could  have  every  comfort  and  was  well  taken  care  of.  All  her 
symptoms  subsided  in  eighteen  months.  Lately,  however,  she  has  become 
hemiplegic.  There  is  always,  in  these  cases,  a  history  of  a  fall  or  other  injury  ; 
possibly  the  rupture  of  a  vessel  in  the  first  event,  the  fall  being  the  sequel. 
Another  case  1  remember  was  that  of  a  man  who  came  to  Moorfields  with 
hemianopia  due  to  a  fall  on  the  back  of  his  head.  At  the  time  he  had  paralysis 
of  one  hypoglossal.  That  was  in  September.  He  came  again  in  the  following 
March  with  the  symptoms  of  proptosis,  pulsation,  and  a  murmur.  That  is  the 
longest  interval  I  know  between  the  fall  and  the  onset  of  the  symptoms.      He 
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was  about  60  years  of  age.  His  common  carotid  was  tied,  and  he  was  nursed 
very  carefully,  as  there  was  the  possibility  of  brain  trouble  afterwards. 
Notwithstanding  this  he  had  an  attack  of  right  hemiplegia  with  aphasia  two 
days  after  being  allowed  out  of  bed.  That  was  five  or  six  years  ago.  All 
the  ocular  symptoms  have  now  subsided,  and  he  can  make  himself  under- 
stood. In  this  present  case  I  would  advise  Mr.  Hepburn  to  wait,  and  do  no 
more  at  present. 

Mr.  J.  H.  FlSHER  :  Mr.  Flemming's  experiences  are  of  considerable  interest 
and  importance.  We  need,  in  these  instances,  to  differentiate  between  two 
kinds  of  cases :  those  in  which  a  fracture  of  the  base  lacerates  the  common 
carotid  artery  and  opens  directly  into  the  cavernous  sinus,  and  those  other 
cases  in  which  there  is  rupture  of  an  atheromatous  artery  in  that  situation, 
causing  the  patient  to  fall  in  a  state  of  insensibility.  Mr.  Hepburn's  case,  I 
think,  belongs  to  the  class  of  direct  injury  from  fracture  of  the  base,  the  man 
having  received  a  kick  from  a  horse.  It  might  make  a  difference  to  the  line  of 
treatment  followed  as  to  which  category  a  given  case  belongs  to.  If  it  is  a 
spontaneous  rupture  of  an  artery  in  an  old  patient,  the  artery  will  have 
atheromatous  walls,  and  the  corresponding  arteries  on  the  other  side  will 
probably  be  atheromatous  too,  or  in  some  degenerative  condition,  and  treatment 
by  ligature  would  probably  be  attended  by  some  risk.  I  have  had  one  or  two 
of  these  cases  of  ligature  applied  to  the  common  carotid,  without  any 
hemiplegic  misfortune.  One  point  which  Mr.  Flemming's  case  of  cure  empha- 
sizes is,  that  if  one  decides  to  ligature  the  common  carotid  artery  in  a  case 
of  arteriovenous  communication  in  the  cavernous  sinus,  it  is  important  that 
the  patient  should  be  kept  at  rest  for  a  long  period  after  the  ligation.  In 
one  of  my  cases  the  bruit  and  symptoms  ceased  after  the  tying,  but  some 
liberty  having  been  given  the  patient,  in  thirty-six  hours  pulsation  returned 
and  the  bruit  recommenced,  but  both  subsided  in  a  day  or  two  when  com- 
plete rest  was  rigidly  enforced.  I  think  surgeons  at  the  present  day  are  a 
little  too  ready  to  discharge  patients  after  operation,  and  this  is  an  instance. 
The  recumbent  position  and  considerable  immobility  should  be  maintained  for 
a  period  of  weeks  after  the  ligaturing  has  been  done. 

Mr.  E.  E.  Cruise  :  I  have  at  the  present  moment   a  case  with  a  similar 
condition     following     a    gunshot    injury,    on    the    left    side,    with    pulsating 
exophthalmos,  and   an  easily   audible  bruit.      In   consequence  the  patiei 
in    a   very   distressed    condition,   as    he    is    prevented    by    it    from    sleeping. 
Speaking    from    memory    1    think    he  has  had    live  operations  during  the  | 
fifteen  months.      At  first  the  external  carotid  was  tied,  then  the  internal  carotid 
was   similarly   treated.      As  he  was  no  better,  the   jugular  vein  was  tied  on  the 
same  side.     Still  there  was  no  improvement,  although  obliteration  of  thelui 
of  the  carotid  by  pressure  had  suoceeded  in  stopping  the  noise.      The  condition 
was   so  distressing,  that    the   man    said    he   would    end   his  life  ii    he 
relieved.     Six  weeks  ago  the  common  carotid  on  the  other  side  was  tied,  so  that 
he  now  has  very  little  left  to  bo  tied.     All  the  operations  were  done  by  -killed 
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surgeons,  so  there  can  be  no  doubt  about  the  efficiency  of  the  procedures.  The 
man  now  wants  me  to  tie  the  veins  in  the  apex  of  the  orbit,  which  I  do  not 
feel  inclined  to  do.  I  thought  the  case  would  be  instructive  to  those  who 
propose  ligation  as  a  cure  of  these  conditions. 


Gunshot  Wound  of  Face  ;  Loss  of  Left  Eye. 
By  M.  W.  B.  Oliver,  M.B. 

Patient,  a  male,  aged  33,  leading  signaller,  R.N.  Wounded, 
May  31,  1916. 

On  admission,  May  21,  1919  :  Left  eye  excised.  Loss  of  large  part 
of  upper  lid.     Sunken  socket.     Upper  fornix  completely  obliterated. 

May  30,  1919  :  Cartilage  implantation  from  seventh  costal  cartilage. 
Shaped  into  oval  and  implanted  into  deep  tissues  of  orbit.  Catgut 
sutures. 

June  13,  1919  :  Adhesions  on  inner  side  of  left  socket  divided,  and 
epithelial  inlay  inserted. 

August  21,  1919  :  Lining  of  new  lid  formed  by  inverting  the  remains 
of  the  skin  of  the  remnants  of  the  upper  lid.  Temporal  Hap  containing 
the  superficial  temporal  artery  brought  down  on  pedicle  and  sutured  in 
position  to  form  outer  layer  of  lid.  Tarsal  cartilage  replaced  by  piece 
of  cartilage  from  left  ear. 

Operation,  August  21,  1919  :  Incisions  ;  lid  of  skin  inverted  to  form 
lining  of  new  lid  ;  temporal  flap  brought  down  to  form  outer  layer  of 
lid. 
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Incisions.  Lid  skin  inverted  to  form  Temporal  llap  brought 

lining  of  new  lid.  down    to   form    outer 

layer  of  lid. 

October  J  6,  1919  :    Pedicle  returned  from  upper  lid  to  forehead,  and 
eyebrow  brought  back  to  its  normal  position. 


Pedicle  returned  and  eyebrow  lowered. 

/ 
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Vessels  on  Iris.1 
By  G.  Winfield  Roll. 

T.  B.,  female,  aged  27.  Duration  of  disease  from  infancy  and 
probably  from  birth.  History  of  case  :  Right  eye  always  partly  blind  ; 
vision,  perception  of  light.  Pupil  inactive,  iris  atrophied.  Radial 
arrangement  of  vessels  seen  on  front  of  iris.  Latterly  some  circum- 
corneal  injection  with  pain  and  intolerance  of  light  ;  some  ptosis.  The 
arrangement  of  the  vessels  is  perfectly  regular,  suggesting  anatomical 
arrangement. 

Points  of  special  interest  for  which  the  case  is  exhibited  :  Right, 
vessels  on  iris  and  within  pupil,  around  edge  of  pupil,  encircling 
shrunken  opaque  lens ;  vessels  radiating  from  periphery  to  pupil  ;  pupil 
oval,  shallow  ;  slight  haze  of  cornea.  Left  :  Coloboma  below  optic 
disc ;  one  disc  diameter  below  area  equals  two  discs  in  size  ;  large 
atrophic  area  above  optic  disc  ;  left  optic  disc  shows  indications  of  a 
congenital  crescent  vitreous.  Vision  /:,  C-  +  2  cyl.,  down  and  in.  Left, 
also  long  riband  opacity  free  end  forward,  attached  end  backward, 
situate  in  axis  of  eyeball ;  forward  end  floats  near  back  of  lens. 

I  brought  forward  the  case  in  the  hope  of  ascertaining  to  what  the 
condition  is  due.     The  arrangement  of  the  vessels  was  so  regular  that 
I  wondered  whether  the   atrophic  condition   of  the  iris  would  enable 
some  of  the  normal  circulation  of  the  iris  to  be  visible  from  the  b 
But  possibly  the  vessels  are  too  large  for  that  to  be  the  explanation. 

1  At  a  meeting  of  the  Section,  held  February  4,  1920. 
ju— 14 
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DISCUSSION. 

Mr.  E.  Treacher  Collins  :  This  is  a  very  interesting  case.  Some  of 
the  vessels  from  the  surface  of  the  iris  turn  round  the  pupillary  border,  others 
pass  in  front  of  the  lens  capsule.  Probably  there  is  persistence  of  the  foetal 
vascular  system,  and  when  Mr.  Eoll  removes  the  eye  he  will  most  likely  find 
there  is  a  patent  central  hyaloid  artery. 

The  PRESIDENT  :  I  take  it  there  is  no  evidence  that  this  patient  could 
ever  see  with  that  eye,  she  has  never  had  in  it  more  than  perception  of  light. 
I  showed  a  case  a  good  many  years  ago,  and  a  drawing  of  it  appears  in  the 
Transactions  of  the  Ophthalmological  Society,  with  new  vessels  on  the  front  of 
the  iris.  Since  then  I  have  seen  many  other  somewhat  similar  cases ;  I  do 
not  think  they  are  very  uncommon.  In  the  case  I  refer  to,  the  vessels  were 
of  inflammatory  origin,  and  were  larger  than  those  in  front  of  the  iris  in  Mr. 
Boll's  case.  And  they  did  not  run  the  ordinary  course  of  iris  vessels,  but  went 
across  from  one  side  of  the  anterior  chamber  to  the  other.  It  was  an  old  case 
of  iritis  and  cyclitis,  followed  by  increased  tension,  and  I  was  not  sure,  at  that 
time,  how  far  the  prolonged  use  of  eserine  had  increased  the  growth  of  vessels. 
The  examination  of  that  eye  was  made  by  Mr.  Parsons  :  perhaps  he  can  throw 
some  light  on  it  for  us. 

Mr.  J.  H.  PARSONS  :  I  remember  very  little  about  the  case  referred  to, 
but  there  is  a  picture  in  the  Ophthalmological  Society's  Transactions,  showing 
one  vessel  going  across  the  iris,  obviously  a  newly-formed  vessel ;  certainly  it 
is  not  a  dilatation  of  a  normal  vessel.  In  the  present  case  the  vessels  are  of 
ordinary  type  of  distribution  with  the  exception  of  those  which  have  run  round 
the  pupillary  margin.  If  it  is  decided  to  remove  the  eye  I  hope  it  will  be  very 
carefully  examined. 

Mr.  Roll  (in  reply)  :  The  patient  is  now  aged  27,  and  she  has  attended 
at  the  Royal  Westminster  Ophthalmic  Hospital  from  the  age  of  3  years  ;  I 
think  she  was  then  under  Mr.  Donald  Gunn.  The  eye  appears  to  have  been 
the  same  dining  all  that  time,  but  latterly  it  has  become  inflamed  and  intolerant 
of  light,  therefore  my  intention  was  to  remove  it.  She  has  never  had  any 
more  than  mere  perception  of  light  in  it. 


Macular  Detachment  of  Retina  ;   ?  New  Growth. 
By  A.  Hugh  Thompson. 

H.  B.,  MALE,  aged  65.  Duration  of  disease  sixteen  months.  Sight 
of  left  eye  began  to  fail  in  October,  1918.  In  October,  1919,  vision 
was  fingers  at  3  ft.     The  macular  area  was  apparently  pushed  forward 
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about  2  d.  or  3  d.,  and  the  red  reflex  was  blurred.  Tension  normal. 
Slight  opacity  in  lower  part  of  lens.  Eight  eye  normal  H.  +  3  and 
vision  § . 

On  October  30  there  was  a  definite  detachment  at  the  left  macula, 
the  vessels  being  raised  8  d.  above  level  of  disc;  red  reflex  still  retained. 
Tension  normal. 

On  January  22,  1920,  the  detachment  had  increased,  and  the  red 
reflex  was  no  longer  there.  Below  it  has  a  well-defined  margin.  Else- 
where it  rises  gradually  from  normal  retina.  There  is  still  no  peri- 
pheral detachment  and  tension  is  normal.     No  hooklet  seen. 

There  is  no  doubt  that  this  is  a  new  growth,  and  I  am  fortified 
in  that  view  by  opinions  expressed  by  several  members  to-night.  That 
being  so,  the  sooner  the  eye  is  excised  the  better  for  the  patient. 

The  interest  of  the  case  lies  in  the  fact  that  when  I  first  saw  the 
patient,  about  four  months  ago,  very  little  could  be  seen  :  the  macula 
itself  was  raised  not  more  than  2  d.,  and  the  diagnosis  was  by  no  means 
plain.  Lately  there  has  been  a  regular  grey  detachment,  which  is 
increasing  in  size.  From  first  to  last  there  has  been  no  increase  in 
tension.     The  growth,  if  such  it  be,  is  exactly  at  the  macula. 

Postscript. — The  eye  was  excised.  The  section  showed  a  sarcoma 
of  the  choroid  at  the  macula. 


Pulsating  Exophthalmos. 
By  Harold  Grimsdale,  F.R.C.S. 

T.  L.,  aged  75.1  Summary  of  history  :  In  1855  he  was  run  over 
by  an  empty  wagon  which  passed  over  the  left  side  of  his  head  ;  he 
was  unconscious  for  three  weeks.  On  recovery  he  noticed  a  dramming 
sound  in  his  head  ;  the  left  eye  became  prominent  and  rotated  inwards  ; 
he  never  noticed  diplopia. 

When    seen  by  Mr.  Frost,  in   1883,   the  left  eye   was   convergent 
about  25°  and  could  not  be  moved  beyond  the  middle  line.     The  in. 
ments  of  the  right  eye  were  normal.     Eight  vision,  =  ;;  ;  left  vision. 
1  :  §;;.     There  was  a  small  pulsating  swelling  in  each  orbit.     Ophthal- 
moscopic appearances  normal  in  each  eye.      Bight  vision  field  slight!} 
contracted;  left  vision  field  contracted  on  nasal   side. 

No  surgical   treatment  was  undertaken   for   the  exophthalmos,   but 

1  Vide  Trans.  Ophth.  Soc.  of  the  United  Kingdom,  18S3,  iii,  p.  9,  ami  1891,  si,  p.  35. 
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the  left   internal  rectus  was  divided,  and   for  a  time    the   eyes  were 
parallel. 

In  1893  Mr.  Frost  published  a  further  note  to  the  effect  that  the 
pulsation  in  the  right  orbit  had  gradually  lessened  and  finally  dis- 
appeared. 

In  April,  1896,  "  the  left  eye  became  bad,"  and  he  came  to 
St.  George's  again.  There  was  enormous  chemosis  of  the  conjunctiva, 
which  protruded  outside  the  lids,  and  the  lids  were  very  swollen  and 
dusky. 

On  May  6  there  was  well-marked  pulsation  in  the  left  orbit,  but  it 
had  ceased  on  May  9.  The  vision  at  this  time  in  both  eyes  was  T\. 
In  1901  it  is  noted  that  he  had  drumming  in  the  head,  but  no 
pulsation.  In  1905  he  suffered  from  herpes  frontalis.  In  1911  there 
was  still  a  blowing  murmur,  but  no  pulsation.  Now  right  vision  is 
^ ;  he  thinks  it  failed  slowly.  The  optic  disc  is  definitely  pale ;  but 
the  visual  field  is  roughly  normal.  The  left  eye  is  so  convergent  that 
he  does  not  use  it,  and  I  have  no  recent  note  of  its  acuity.  I  cannot 
tell  from  my  notes  when  the  right  vision  failed  ;  there  is  a  note  in  1883 
that  both  eyes  move  outward  badly,  but  the  note  in  the  Transactions 
(vol.  iii)  is  that  right  movements  are  normal.  It  has  been  paretic  for 
twenty  years. 

The  fact  that  this  condition  has  persisted  for  sixty  years  seemed  to 
me  to  warrant  my  asking  him  to  come  up,  but  I  am  sorry  he  has  been 
unable  to  do  so  on  account  of  illness. 

I  want  to  ask  the  views  of  members  of  the  Section  on  one  point. 
On  looking  up  ophthalmic  literature,  I  find  it  is  said  that,  often,  a 
prominent  feature  of  these  cases  is  paralysis  of  the  third  nerve ;  but  in 
the  few  cases  of  the  condition  I  have  seen  it  has  always  been  the  sixth 
nerve  which  has  been  most  clearly  paralysed.  This  man  had  complete 
movement  of  his  right  eye,  with  the  third  nerve,  but  complete  paresis 
of  both  sixths.  In  a  case  I  recently  saw,  in  which  rupture  occurred 
without  any  traceable  exciting  cause,  the  first  symptom  was  diplopia, 
due  to  paresis  of  the  external  rectus.  And  that  is  what  one  would 
rather  expect,  because,  of  course,  as  soon  as  rupture  occurs,  pressure 
increases  on  the  sixth  nerve,  which  is  lying  inside  the  sinus — i.e.,  the 
pressure  surrounds  the  sixth  nerve,  therefore,  one  would  think,  the 
conductivity  would  be  comparatively  easily  interfered  with,  whereas 
some  of  the  excess  of  pressure  is  taken  up  by  the  dura  mater  before  it 
comes  on  to  the  third  and  fourth  nerves  on  the  outside  of  the  sinus. 
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DISCUSSION. 

Mr.  CHARLES  HlGGEXS  :  I  remember  two  cases  of  the  kind  in  which  the 
patients  got  well  spontaneously.  In  both  instances  the  condition  made  its 
appearance  during  labour.  There  were  all  the  symptoms  present  :  proptosis, 
pulsations,  buzzing  in  the  head,  and  in  a  few  months  both  patients  recovered 
without  treatment.  The  eyes  were  more  or  less  fixed  during  the  time  the 
trouble  lasted. 

Mr.  Herbert  Fisher  :  The  cases  of  the  kind  I  have  seen  have  not 
been  notable  for  definite  paralysis  of  any  of  the  extra-ocular  muscles,  but  I 
agree  with  Mr.  Grimsdale  as  to  the  probability  of  the  sixth  nerve  being 
the  one  most  frequently  involved.  And  that  would  apply  to  two  classes 
of  cases  of  pulsating  exophthalmos,  which  I  think  exist,  with  arterio-venou- 
communication  in  the  cavernous  sinus.  In  the  first  class  of  case,  those 
definitely  due  to  fractured  base,  it  lacerates  the  carotid  artery,  and  obviously 
the  sixth  nerve,  which  is  lying  on  the  floor  of  the  cavernous  sinus,  would  be 
the  one  most  likely  to  be  implicated,  whereas  the  third  nerve,  in  the  lateral 
wall  of  the  sinus,  would  almost  certainly  escape.  In  the  other  class  of  case,  in 
which,  I  think,  there  is  usually  a  history  of  a  fall,  rupture  of  a  diseased  artery 
is  the  first  trouble.  The  disturbance  in  the  circulation  results  in  a  faint,  ami 
the  falling  of  the  patient  is  a  secondary  phenomenon.  And  there,  too,  I  think 
it  is  the  sixth  nerve  which  would  be  implicated,  owing  to  the  immediate 
contiguity  of  the  sixth  nerve  below  the  wall  of  the  diseased  artery.  There 
are  some  cases  of  extreme  atheroma  of  the  cavernous  sinus  which  produce 
paralysis  of  the  sixth  nerve,  without  a  rupture  of  an  artery  taking  place  at  all, 
merely  by  the  pressure  of  a  diseased  arterial  wall  on  the  subjacent  nerve. 

Mr.  GRIMSDALE  (in  reply)  :  In  the  case  I  saw  recently  in  which  the 
internal  carotid  was  tied,  the  paresis  of  the  rectus  disappeared  in  a  short  time. 
It  was  tied  within  ten  days  of  the  onset  of  the  symptom-. 


Gunshot  Wound  in  Occipital  Lobe. 
By  NoiurAx  13.  B.  Fleming. 

F.  P.,  aged   37,  was  wounded   by  shell   tire   in   August,   191s.   and 
states    that    he    was    subsequently    blind    for    four    days.        Xo    v. 
taken   at   the   time    are    available.       Examination    Bhows  a  deficiency 
of  the   vault  of   the    skull    over    an    area    roughly    circular    in    outline 
and  1\  in.  in  diameter,  situated  in  the  middle  line,  the  lower  pari 
the    aperture  being   1   in.  above   the    inion.      lie  was  operated   on  in 
a  casualty  clearing  station,  when  fragments  of   bone  and  nickel  v. 
removed,  and  he  has  had   no  operation   since.      He  complain-  of  h- 
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aches,  giddiness,  slight  deafness  of  the  right  ear,  and  loss  of  sight. 
The  eyes  present  no  objective  abnormality  ;  central  vision  is  acute, 
being  g  partly  in  right  eye  and  §  fully  in  left  eye.  His  fields  show  a 
sharply  defined  hemianopia  below  in  each  eye  with  a  considerable  re- 
duction of  the  peripheral  part  of  the  upper  field.  This  suggests  a 
complete  destruction  of  the  dorsal  part  of  each  visual  cortex,  the 
injury  extending  into  the  anterior  portion  of  each  ventral  part  also ;  it 
is  difficult  to  see  how  this  could  take  place  without  injuring  the 
extreme  posterior  part  where  the  macular  area  or  the  radiations  from  it 
are  located,  unless  it  be  that  the  fibres  pass  in  a  lateral  direction  for  fully 
1  in.  before  turning  forwards.  Pressure  from  exudation  would  be  more 
likely  to  affect  the  macular  area,  being  nearer,  and  the  path  of  a  shell 
fragment  to  the  peripheral  cortex  would  be  through  the  macular 
radiation. 

DISCUSSION. 

Mr.  Herbert  Fisher  :  I  saw  a  case  almost  identical  with  this  after  the 
Boer  War.  It  was  sent  to  me  by  Sir  George  Makins,  and  I  reported  on  it  to 
him,  and  I  think  it  is  included  in  the  hook  lie  published  on  the  surgery  of  the 
Boer  War.  The  only  difference  was,  that  the  first  field  this  man  gave  me  was 
an  altitudinal  hemianopic  field,  with  some  peripheral  loss  above,  and  a 
horizontal  lower  margin.  The  man,  however,  had  become  very  mistrustful  of 
ray  purposes  in  making  the  examination  :  he  had  secured  a  post  in  civil  life  as 
a  letter-carrier,  and  his  suspicion  was  quite  definite.  He  gave  me  a  spiral  field 
in  his  second  eye,  though  I  have  no  doubt  that  really  it  was  comparable  to 
the  condition  in  the  first  eye.  It  was  a  raid-line  occipital  lesion,  high  up. 
From  memory  I  cannot  say  whether  both  macula?  were  left,  but  he  evidently 
had  enough  vision  to  enable  him  to  carry  on  as  a  postman. 

Mr.  NORMAN  FLEMING  (in  reply)  :  I  cannot  find  any  case  exactly  similar 
to  mine  in  Dr.  Gordon  Holmes's  paper  in  the  British  Journal  of  Ophthalmology, 
1918.  There  is  one  in  which  part  of  the  upper  field  has  been  destroyed,  in 
addition  to  the  lower,  not  one  in  which  reduction  in  the  upper  field  coes  all 
the  way  round. 

Mr-  HERBERT  FlSHER  :  The  reduction  in  the  upper  part  of  the  field  went 
all  the  way  round  in  my  case.  I  do  not  think  there  is  much  difficulty  in 
explaining  the  peripheral  loss.  These  men,  after  being  hit  in  the  occipital 
region,  even  when  left  with  lateral  hemianopia,  are,  frequently,  totally  blind 
for  days,  and  in  the  lateral  hemianopic  cases  there  is  a  direct  laceration  and 
damage  of  one  half-vision  centre,  ami  a  ooncussion  effect  on  the  other,  in  the 
form  of  oedema  of  the  nerve  tissues  with  punctiform  haemorrhages,  Ac.  :  from 
some  of  these  conditions  recovery  is  possible.  But,  1  take  it.  the  whole  of  the 
half-vision  centre  does  not  always  recover.  In  the  ease  before  us  the  lower 
portions  of  the  half-vision  centres  below  the  ealearine  fissures,  recovered, 
not  completely. 
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New    Growth    of    the    Retina. 
By  N.  Bishop  Haeman. 

E.  S.,  aged  4,  was  seen  late  in  October,  1919.  His  doctor  thought 
there  was  cataract  in  the  left  eye.  The  boy  is  a  little  fellow,  but  his 
parents,  too,  are  unusually  small.  He  is  an  only  child.  His  health  is 
good.  There  is  no  defect  other  than  that  of  the  eye.  The  Wassermann 
reaction  is  negative.  The  mother  states  that  she  noticed  something 
wrong  with  the  left  eye  when  he  was  14  months  old.  When  she  was 
teaching  him  to  walk  the  light  came  from  behind  her  and  made  his  eye 
shine  ;  she  saw  the  reflection  several  times  but  thought  nothing  of  it 
until  her  doctor  observed  it. 

The  right  eye  is  healthy ;  there  is  nothing  out  of  the  natural  order 
except  1  d.  of  hypermetropia.  The  left  eye  is  immediately  noticeable, 
owing  to  the  presence  of  a  large  white  oval  body  behind  the  lower  part 
of  the  iris  ;  it  looks  just  as  if  the  lens  were  dislocated  and  opaque. 
Focal  illumination  brings  out  this  oval  mass  in  strong  relief  and 
illuminates  the  whole  of  the  interior  of  the  eye.  Examination  with 
the  ophthalmoscope  shows  the  whole  of  the  fundus  to  be  covered  to 
a  fairly  uniform  depth  from  ciliary  region  to  centre  and  in  almost  every 
part  with  masses  of  white  material ;  the  masses  are  all  more  or  less 
spherical ;  they  vary  greatly  in  size,  some  are  but  little  larger  than  the 
diameter  of  a  vein  at  the  disc,  others  are  as  big  as  a  dislocated  lens. 
Most  of  the  masses  are  separate  from  each  other,  that  is,  they  have  no 
visible  connexion,  but  close  to  the  central  region  there  is  a  pair  attached, 
shaped  like  a  cottage  loaf  of  bread.  Most  of  the  masses  are  immobile,  but 
two  or  three  in  the  centre  float  with  the  movement  of  the  eye ;  they  do 
not  leave  their  positions,  but  sway  so  freely  that  their  attachment 
(whatever  that  may  be)  must  be  very  slender,  and  the  vitreous  must  be 
fluid  to  allow  of  the  movement.  The  masses  are  white,  with  a  sug- 
gestion of  transparency  ;  they  have  a  nap  or  slightly  fluffy  surface  that 
suggests  solidity.  With  one  exception,  no  blood-vessels  can  be  seen  in 
connexion  with  the  masses  ;  the  sole  exception  is  a  fine  vessel  curling 
round  a  mass  in  the  upper  and  outer  part  of  the  fundus.  In  a  very  few 
spots  the  colour  of  the  fundus  can  be  seen  between  the  masses ;  in  these 
small  areas  the  vessels  seen  have  an  irregular  distribution.  Trans- 
illumination gives  an  appearance  which  is  difficult  to  make  out;  light 
enters  the  eye  between  and  around  the  masses,  but  it  also  appears  to 
pass  through  the  masses  and  to  be  inversely  proportional  to  their  size. 
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Until  fourteen  days  ago  the  eye  had  caused  no  sense  of  discomfort, 
and  there  was  a  total  absence  of  symptoms  of  irritation.  The  cornea, 
lens  and  iris  were  normal,  there  was  a  consensual  pupillary  reaction,  and 
the  vitreous  was  free  from  opacity  where  there  were  no  white  masses. 
In  the  last  fortnight  there  has  been  pain  in  the  eye,  the  vessels  of  the 
conjunctiva  and  ciliary  region  have  been  enlarged  and  the  iris  discoloured ; 
the  tension  of  the  eye  has  increased.  Until  these  signs  appeared  I 
hesitated  to  advise  the  removal  of  the  eye.  The  long  period  of  the 
known  presence  of  a  reflecting  mass  in  the  eye  (three  years),  the  total 
absence  of  any  sign  of  irritation,  the  absence  of  change  during  repeated 
examination  over  three  months,  the  unlikeness  of  the  appearance  of 
the  masses  to  any  usual  form  of  glioma,  left  room  for  uncertainty  as  to 
the  danger  of  the  eye.  The  change  in  the  last  fortnight  leaves  none. 
But  the  parents  refuse  to  allow  the  removal  of  the  eye.  But  I  anticipate 
that  the  remarks  which  they  have  heard  from  those  who  have  examined 
the  eye  this  evening  will  be  calculated  to  persuade  them. 

The  appearance  of  the  fundus  is  remarkable.  I  do  not  remember 
having  seen  anything  at  all  approaching  this  character  before,  and  I 
can  find  no  description  of  a  similar  growth. 

DISCUSSION. 

Mr.  ELMORE  Brewerton  :   Any  child  under   0   years   of  age  who  ha-  ;> 
white  mass  in  the  vitreous,  with  increased  tension,  should  have  the  eye  removed. 
In  this  case  the  tension  is  undoubtedly  increased,  and  there  are  new  vt  - 
on  the  iris.     I  had  a  very  bad  view  of  the  fundus,  but  what  I  saw  made  me 
suspect  an  endophytic  glioma.     The  eye  should  be  excised  a-  soon  as  possible. 

The  PRESIDENT  :  I  have  seen  a  case  of  glioma  with  separate  proliferation- 
seeming  to  come  forward  into  the  vitreous,  and  even  having  no  connexion  with 
the  mass  behind.  I  have  seen  a  few  cases  in  which  there  has  been  what  one 
called  a  hypopyon.  It  was  not  that,  because  the  material  of  the  supposed 
hypopyon  was  like  white  paper  and  consisted  of  debris  of  the  glioma  that  D  - 
have  somehow  originated  from  the  growth  behind.  I  think  the  present  cas 
one  of  glioma. 

Addendum. — June  22 :  As   a   result   of  the  statement   made  to  the 
mother  of  the  child    by  various  members  at  the  meeting,   -he  agreed 
to  the  removal  of  the  eye.     The  operation  was  performed  tv. 
later.     A  long  length  of  nerve  was  removed  with  the  eye.     The  free 
end   was   found    to    be    health},    but    elose    to    the    globe    there   was 
suspicious  knuckle.      After  hardening,    this   was  cut   and    found 
part  of  the  new  growth,  which  was  a   glioma.      The  orbit  was  watcl 
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carefully ;  one  month  later  the  socket  was  seen  to  be  bulging  sus- 
piciously. The  contents  of  the  orbit  were  therefore  exenterated,  includ- 
ing the  stripping  of  the  periosteum.  After  hardening,  the  contents  were 
cut  across  and  new  growth  was  found  in  the  centre.  The  outside  of 
the  excised  mass  was  free  from  growth.  The  cavity  is  now  clean  and 
will  be  shortly  grafted.  The  boy  will  be  kept  under  regular  observa- 
tion, and  report  made  later  if  there  are  any  further  signs  of  recurrence. 
His  general  health  remains  good. 


The  Radical  Cure  of   Gonorrhceal  Iritis. 
By    S.    H.    Browning,    M.E.C.S.,    L.K.C.P. 

Gonorrhceal  iritis  being  a  late  sequela  of  gonorrhoea,  is  not  as  a 
rule  seen  first  hand  by  a  specialist  in  venereal  diseases,  with  the  result 
that  it  is  more  often  than  not  treated  as  a  local  affection.  In  this  way 
it  has  become  to  be  talked  of  as  "  recurrent  iritis,"  whereas  few,  if  any, 
cases  of  gonorrhceal  iritis  ought  to  occur  in  the  first  place,  and  certainly 
ought  not  to  recur  if  properly  treated. 

The  object  of  this  paper  is  to  try  to  show  that  by  proper  treat- 
ment of  the  genito-urinary  tract  and  the  cure  of  the  disease  existing 
therein,  a  permanent  cure  of  the  gonorrhceal  iritis  will  follow ;  also  to 
impress  upon  ophthalmic  surgeons  their  responsibility  for  seeing  that 
their  cases  of  gonorrhoeal  iritis  are  adequately  treated  in  the  way  I 
shall  indicate. 

Gonorrhoeal  iritis  is,  I  think,  a  toxic  condition,  and  is  not  due  to 
the  presence  of  the  gonococcus  in  the  eye,  for  this  organism  has  only 
been  isolated  from  the  eye  in  one  case  (Sidler-Huguenin),  and  then 
only  from  the  blood-stained  exudate  from  the  anterior  chamber  of  a 
patient  suffering  from  acute  gonorrhoeal  septicaemia.  I  have  examined 
the  gelatinous  exudate  from  cases  of  gonorrhoeal  iritis  under  the  care 
of  Mr.  Lang,  but  have  not  been  able  to  cultivate  the  gonococcus  or 
find  the  organism  in  direct  smears.  These  experiments  were  carried 
out  under  the  most  favourable  conditions,  as  the  exudate  was  in  all 
cases  planted  out  on  to  suitable  media  within  a  few  seconds  of  being 
drawn  off.  Then,  again,  the  rapid  recoveries  I  have  sometimes  expe- 
rienced in  patients  after  vaccine  treatment  more  closely  resemble 
recovery  from  a  toxic  than  from  a  microbic  condition. 
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That  the  iritis  is  gonorrhoeal  in  nature  is  suggested  by  the  following 
observations  : — 

(1)  There  is  generally  a  definite  history  of  gonorrhoea  some  years 
previously.  I  have  never  seen  a  case  of  iritis  during  the  acute  stage 
of  a  urethritis;  an  observation  confirmed  by  Mr.  Canny  Byall,  of 
All  Saints'  Hospital,  and  also  by  Mr.  C.  H.  Mills,  who  has  been 
at  the  Military  Hospital,  Kochester  Row,  for  the  last  five  years.  The 
observations  of  these  two  surgeons  must  run  into  many  thousands 
of  cases. 

(2)  The  specific  reaction  to  gonorrhoeal  vaccines. 

(3)  Its  association,  though  not  invariably,  with  gonorrhoeal 
rheumatism. 

(4)  The  recurrence  of  iritis  or  exacerbation  of  symptoms  after 
prostatic  massage  and  vesicular  massage,  probably  due  to  the  liberation 
of  toxins  and  bacteria — dead  or  alive — into  the  blood-stream. 

(5)  By  negative  evidence,  that  is  to  say,  eliminating  as  far  as 
possible  all  other  sources  of  infection,  such  as  pyorrhoea,  septic  tonsils 
and  ears,  cystitis,  alimentary  infections,  &c. 

I  have  not  mentioned  the  complement-fixation  test  in  the  above  list 
as  I  did  not  do  it  in  any  of  the  cases  I  am  going  to  record,  and  also 
because  in  my  hands  it  has  not  yet  proved  reliable  and  I  do  not  yet  know 
of  a  method  which  gives  consistently  true  results. 

Treatment. 

Treatment  must  be  considered  under  two  headings,  preventive  and 
radical. 

The  preventive  treatment  of  gonorrhoeal  iritis  really  rests  with 
those  who  see  the  gonorrhoea  in  its  early  stages,  as  no  case  of  gonorrhoea 
can  be  said  to  be  cured  till  the  prostate  and  vesicles  have  been  carefully 
examined,  and  proved  by  repeated  examination  of  their  contents 
expressed. by  massage,  to  be  free  from  infection.  Examination  with 
the  urethroscope  should  also  be  carried  out.  I  believe  that  if  the 
above  examination  were  done  by  a  specialist  in  genito-urinarv  work 
and  a  bacteriologist  familiar  with  the  examination  of  urines  after 
massage,  there  would  be  no  such  eye  condition  as  "gonorrhoeal" 
iritis.  I  think  that  it  is  now  generally  recognized  that  all  cases  of 
gonorrhoea  should  be  treated  with  vaccines,  for  although  they  do  not 
materially  shorten  the  acute  stage  of  the  disease,  there  ia  considerable 
evidence  to  show  that  complications  and  sequela1  are  to  a  large  extent 
prevented  by  their  use. 
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The  radical  treatment  I  would  suggest  to  be  as  follows  : — 

(1)  The  immediate  treatment  by  the  ophthalmic  surgeon. 

(2)  The  immediate  treatment  by  vaccines. 

(3)  Continued  treatment  by  vaccines  and  prostatic  and  vesicular 
massage  with  treatment  of  the  urethra  if  necessary. 

Of  the  immediate  and  continued  treatment  by  the  ophthalmic 
surgeon  I,  of  course,  can  have  nothing  to  say,  but  the  responsibility 
generally  rests  with  him  as  to  whether  the  subsequent  treatment  is 
advised  or  not.  I  am  convinced  that  the  immediate  treatment  by 
gonococcal  vaccines  is  essential  if  the  best  is  to  be  done  for  the  patient. 
The  acute  attack  is  often  cut  short  and  the  relief  to  the  patient  as 
regards  pain  is  definite.  An  autogenous  vaccine  should  be  used  if 
possible,  but  while  this  is  being  prepared  suitable  doses  of  a  reliable 
mixed  vaccine  may  be  given. 

Vaccine  therapy  has  rather  gone  out  of  fashion  and  repute  the  last 
few  years,  and  this,  I  think,  is  due  to  the  haphazard  use  of  commercial 
vaccines  by  persons  unskilled  in  vaccine  therapy.  Vaccines  freshly 
prepared  from  many  strains  are  necessary  for  stock  use,  and  these 
are  seldom  obtainable  in  a  chemist's  shop.  However,  I  have  found 
the  French  preparation  called  "  Dmegon,"  and  Mulford's  vaccine  to 
be  really  good  and  reliable.  The  dose  of  vaccine  varies  with 
each  patient,  and  I  have  used  initial  doses  of  from  5  to  500 
million  with  success.  I  would  here  remind  you  that  vaccine  therapy 
is  an  aid  to  general  medical  and  surgical  treatment  and  is  in  no  way 
intended  as  a  substitute. 

I  now  come  to  an  important  part  of  the  treatment,  and  that  is 
the  examination  of  the  genito-urinary  tract.  Practically  every  case 
of  gonorrhceal  iritis  I  have  examined,  or  have  had  examined,  has 
shown  some  disease  of  the  prostate  or  vesicles,  and  massage  of  these 
organs  has  shown  the  presence  of  pus  cells  and  often  of  gonococci.  The 
cure  of  the  iritis  depends  on  the  cure  of  the  accompanying  prostatitis 
or  vesiculitis,  and  this  is  generally  brought  about  by  massage/  Massage 
of  the  prostate  and  vesicles  is  a  difficult  and  arduous  operation,  and 
unless  done  by  an  expert  is  useless,  as  much  judgment  is  needed  in 
estimating  the  amount  of  massage  any  one  prostate  will  stand.  Only 
those  thoroughly  familiar  with  the  normal  and  diseased  organs  can  carry 
out  the  treatment  successfully. 

The  method  usually  adopted  is  as  follows  :  The  patient  is  told  to 
come  with  a  full  bladder,  and  before  massage  a  little  urine  is  passed  into 
;i  specimen   glass  in  order  to  test  for  threads,  pus  or  micro-organisms. 
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He  then  gets  up  on  to  a  couch  or  table  in  the  knee-elbow  position,  and 
the  well-lubricated  forefinger  is  passed  into  the  rectum.  The  prostate 
is  then  massaged  with  a  sweeping  motion  round  the  edges  of  the  lobes, 
first  on  one  side  and  then  on  the  other,  firm  pressure  being  applied  all 
the  time,  and  working  towards  the  centre  :  this  is  continued  for  two  or 
three  mjnutes.  The  finger  is  then  passed  over  the  prostate  and  the 
vesicles  are  massaged  and  emptied  of  their  contents,  pressure  is  applied 
to  the  abdomen  with  the  left  hand  at  the  same  time  in  order  to  push 
the  bladder  back  and  thus  enable  the  vesicles  to  be  more  easily  reached. 
This  is  an  important  point.  The  patient  then  passes  his  water  into  a 
glass,  and  the  centrifugalized  deposit  is  examined  for  pus,  gonococci  or 
other  organisms. 

Gonococci  are  not  found  in  all  cases  of  iritis,  but  this  is  probably 
due  to  the  difficulty  of  detecting  the  organism,  which  is  often  swollen 
and  stained  badly,  or  lost  in  a  mass  of  spermatozoa,  pus  cells, 
epithelium  and  other  organisms,  but  the  fact  remains  that  even  when 
the  gonococcus  is  not  found  the  iritis  is  cured  when  the  urine  examined 
after  massage  repeatedly  gives  a  normal  deposit. 

I  do  not  think  that  iritis  is  often  due  to  the  other  bacteria  found 
after  massage,  such  as  staphylococci,  Bacillus  coli,  diphtheroids,  &c, 
though  Mr.  Canny  Ryall  has  told  me  of  a  case  of  iritis  in  which  a 
pure  culture  of  the  Bacillus  coli  was  isolated  from  the  urine  after 
massage,  and  which  recovered  without  recurrence  after  suitable 
treatment. 

I  have  not  yet  seen  a  case  of  gonorrhoeal  iritis  in  a  female. 

The  following  is  a  list  of  some  of  the  cases  I  have  treated,  or  had 
treated  by  Mr.  Canny  Ryall  or  by  Mr.  C.  H.  Mills,  and  thanks  are  due 
to  them  for  the  great  trouble  and  interest  they  have  taken  with  the 
cases,  also  to  Mr.  Lang,  Mr.  Worth,  Mr.  Hudson,  Mr.  Greeves.  and 
Mr.  Whiting  for  permission  to  publish  their  cases.  I  have  followed  up 
these  cases  as  far  as  possible,  and  with  one  exception  there  has  not 
been  a  recurrence  for  at  least  the  last  five  years.  The  recurrence  wa- 
in L ,  a  case  of  Mr.  Worth's,  and  he  came  to  see  me  last  month 

with  an  acute  iritis,  and  begged  for  vaccine  treatment  and  a  lei 
to  All  Saints'  Hospital.  He  had  been  to  this  hospital  before,  but  for 
certain  reasons  had  been  unable  to  continue  treatment  although  lie  was 
told  that  he  was  not  cured.  He  had  been  four  and  a  half  years  without 
a  recurrence.  Mr.  Ryall  saw  the  case  and  demonstrated  the  enlai 
prostate  and  matted  vesicles  to  be  felt  in  the  rectum.  Examination  of 
the  urine  after  massage  showed  the  presence  of  many  pus   cells   and  a 
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considerable  number   of  gonococci.     He  is  now  undergoing  a  thorough 
course  of  massage  and  vaccine  treatment. 

Case  I. — Dr.  A.,  married.  History  of  gonorrhoea  eighteen  years  ago  ;  a 
little  rheumatism  ;  recurrent  iritis  :  massage  and  vaccines.     Cured. 

Case  II. — Dr.  B.  History  of  gonorrhoea  six  years  ago  ;  sixth  attack  ; 
massage  and  vaccines.     Cured.     No  rheumatism. 

Case  III. — Dr.  C.  Many  attacks  of  gonorrhoea,  also  rheumatism  ;  cannot 
remember  the  first  one,  wife  has  chronic  "  tubes."  No  children.  A  difficult 
case  ;  another  attack  developed  during  treatment,  but  eventually  cleared 
up  completely,  and  there  has  been  no  recurrence  for  the  last  five  years. 

Case  IV. — Dr.  D.     History  five  years.     Cured.     No  rheumatism. 

Case  V. — Dr.  E.     History  six  or  seven  years.     Cured. 

Case  VI.—  Dr.  F.     History  ten  years  ;  did  not  improve  much  with  vaccine 
treatment  alone,  but  got  quite  well  with  massage  and  vaccines. 
.   Case  VII. — W.  P.     History  of  gonorrhoea  ten  years  ago,  mentioned  above. 

Case  VIII. — 0.  E.    First  attack  ;  pus  and  gonococci  after  massage.   Cured. 

Case  IX. — J.     History  two  years  ;  third  attack  in  five  months.     Cured. 

Case  X. — I.  M.  S.  History  of  many  attacks  of  gonorrhoea  with  acute 
epididymitis  and  prostatitis  ;  one  eye  practically  blind  as  the  result  of  many 
attacks  of  iritis.     Cured. 

When  I  wrote  the  above  I  was  not  aware  that  Mr.  A.  S.  Cobbledick 
had  published  an  excellent  paper  on  the  same  subject  in  the  Lancet  in 
1918, *  otherwise  I  should  probably  not  have  gone  to  the  trouble  of 
writing  mine.  However,  I  notice  that  he  leaves  out  a  most  important 
point — namely,  the  necessity  of  examining  the  seminal  vesicles  as  well 
as  the  prostate,  and  I  rather  think  that  the  vesicles  are  as  important, 
if  not  more  so,  than  the  prostate.  Mr.  Kolf  Creasy  also  brings  out  this 
point  in  his  letter  to  the  Lancet  on  March  25,  1918  (p.  447).  Mr. 
Cobbledick  in  his  paper  quotes  me  as  having  said  that  I  had  rarely 
seen  a  case  of  eye  syphilis  properly  treated — a  statement  which  still 
stands — and  he  goes  on  to  state  that  he  had  "  never  seen  a  case  of 
recurrent  gonorrhoea!  irido-cyclitis  in  which  any  attempt  had  been  made 
to  obtain  a  cure."  He  could  not  have  been  familiar  with  the  practice 
of  at  least  four  of  the  surgeons  at  the  Koyal  London  Ophthalmic 
Hospital,  who  were  in  the  habit  of  sending  me  cases  for  vaccine  treat- 
ment early  in  1912,  cases  which  I  sent  on  for  further  treatment  to 
Mr.  Mills  and  to  All  Saints'  Hospital.  Mr.  Creasy  no  doubt  refers  to 
some  of  these  cases  in  the  letter  I  have  mentioned  above.  Altogether, 
I  have  records — many  of  them  rather  scanty — of  some  forty-seven 
cases  of  recurrent  gonorrhceal  iritis  treated  in  the  way  I  have  described. 

1  Lancet,  1918,  i,  p.  335. 
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DISCUSSION. 

Mr.  C.  H.  Mills  :  I  propose  to  commence  with  a  few  remarks  under  the 
heading  of  "Cautions." 

First. — I  am  of  the  opinion  that  it  is  better  to  withhold  the  local  treatment 
in  the  form  of  massage  to  the  prostate  or  seminal  vesicles,  should  a  residual 
focus  be  detected  in  the  same,  until  the  attack  of  iritis  has  reached  its  zenith. 
Up  to  this  stage  it  is  wise  to  rest  content  with  treatment  of  the  iris  itself 
with  mydriatics,  &c,  the  reason  for  this  being  that  I  have  noticed  a  severe 
exacerbation  in  the  iritis  on  the  day  following  massage  to  a  residual  focus  ; 
if  undertaken  during  the  acute  stages,  this  is  sufficient  to  discourage  the 
patient.  I  have  seen  the  same  reaction  in  an  acutely  inflamed  iris  following 
the  first  vaccine  injection. 

Second. — -Never  give  a  vaccine  injection  simultaneously  with  massage  to  the 
residual  focus.  During  massage  a  large  dose  of  toxin  is  put  into  circulation, 
to  which  one  would  be  adding  the  toxin  in  the  vaccine,  unless  the  vaccine  is 
detoxicated.  I  have  seen  an  attack  of  iritis  follow  prolonged  massage  to  a 
gonococcal  prostate  at  the  first  sitting. 

Third. — Thoroughly  examine  the  patient  for  any  co-existing  sources  of 
toxic  absorption.  I  have  frequently  been  struck  with  the  high  incidence 
of  metastatic  complications  in  cases  of  gonorrhoea  when  such  are  present. 
For  instance,  should  a  patient  with  severe  oral  sepsis  contract  gonorrhaa, 
he  is  a  very  likely  candidate  for  arthritic  involvement.  Therefore  in  dealing 
with  a  case  of  gonorrhceal  iritis,  do  not  be  obsessed  with  treatment  of  the 
focus  in  the  prostate,  vesicles,  &c.,  to  the  degree  of  overlooking  say  pyorrhoea, 
otorrhcea,  suppuration  in  an  antrum,  frontal  sinusitis,  or  intestinal  auto- 
intoxication, kc.  The  absorption  from  the  genito-urinary  focus,  whether 
merely  of  the  toxins,  or  of  the  gonococci  themselves  may  be  the  deciding 
factor  in  causing  a  chronically  irritated  iris  to  flare  up.  Gonococci  will  always 
tend  to  attack  a  "  damaged  "  spot  of  lowered  resistance. 

Conclusive  evidence  is  still  wanted  before  we  are  justified  in  classifying  all 
these  cases  as  gonococcal.  In  such  a  case — say  where  the  patient  definitely 
contracted  gonorrhoea  complicated  by  a  prostatitis  ten  years  previously,  which 
has  remained  chronic,  and  is  to-day  suffering  from  iritis,  we  yet  require  further 
evidence  before  we  dogmatically  classify  the  iritis  as  gonococcal  in  the  absence 
of  gonococci  in  the  specimens  obtained  from  the  prostatic  secretion.  When 
the  complement-deviation  test  to  the  gonococcus  has  been  rendered  as  reliable 
as  the  Wassermann  test  is  in  syphilis,  then  we  shall  have  made  greai  i\ 
towards  an  absolute  diagnosis  in  these  cases.  1  have  met  with  a  case  of 
recurrent  iritis  with  gelatinous  exudation  clinically  typical  of  gonorrhceal  iritis 
in  which  we  were  never  able  to  detect  gonococci  iu  the  accompanying 
prostatitis,  and  the  complement  deviation  to  the  gonococcus  remained  negative 
(by  Dr.  David  Thomson's  technique).  The  eye  condition  cleared  up  with 
that  of  the  prostate,  and  lias  not  recurred  in  the  past  eighteen  months. 
The  organisms  in  this   case  were  a  3taphylocO0OUS  and   strepto-pneun: 
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The  strepto-pneumococcus  is  a  very  frequent  organism  in  chronic  prostatitis  and 
vesiculitis.  There  certainly  must  he  a  definite  group  of  cases  in  which  the  gono- 
cocci  have  died  out  in  the  residuum  from  an  original  gonococcal  focus,  such  focus 
remaining  chronically  infected  by  other  organisms,  the  commonest  of  which 
are  staphylococci,  diphtheroids  and  strepto-pneumococci  (Gram-positive).  We 
know  that  in  the  urethra  itself,  a  chronic  gleet  frequently  persists,  due  to 
a  secondary  infection  when  all  gonoeocci  have  disappeared.  An  American 
surgeon,  Colonel  Young,  if  I  remember  rightly,  who  was  investigating  the 
connexion  between  chronic  vesiculitis  and  rheumatoid  arthritis,  informed  me 
that  he  had  isolated  a  streptococcus  in  the  great  majority  of  a  series  of 
300  cases  in  which  he  had  removed  the  vesicles.  This  might  possibly  have 
been  the  strepto-pneumococcus  mentioned  above.  On  the  sociological  side, 
with  regard  to  the  incidence  of  gonorrhoea— a  very  difficult  estimate  to 
arrive  at  with  accuracy — it  has  been  stated  that  in  cities  and  densely  populated 
areas  70  to  80  per  cent,  of  the  male  population  contract  gonorrhoea  sooner 
or  later.  One  will  therefore  recognize  that  when  a  patient  presents  himself 
with  an  attack  of  iritis  the  mere  fact  that  he  admits  to  have  suffered  from 
gonorrhoea  in  the  past  is  in  itself  but  slender  positive  evidence  in  the 
classification  of  the  iritis  as  gonococcal.  One  should  also  recognize  the 
existence  of  the  hundreds  of  thousands  of  gonorrhceal  patients  who  never 
develop  iritis. 

Mr.  CHARLES  HlGGENS  :  I  can  relate  two  cases  which  bear  on  this  paper. 
The  first,  that  of  a  gentleman  aged  43,  I  saw  first  on  September  18,  1893,  and 
between  that  date  and  1910  I  attended  him  for  sixteen  attacks  of  iritis,  more 
or  less  severe.  He  went  backwards  and  forwards  to  New  Zealand,  and  had 
many  other  attacks  in  which  I  did  not  see  him.  He  had  many  treatments, 
including  visits  to  Aix,  Wiesbaden  and  La  Bourboule.  In  1910  I  had 
him  treated  with  a  vaccine,  and  after  that  he  had  no  more  attacks.  He 
had  been  seventeen  years  under  my  treatment.  He  lived  until  1919, 
when  he  died  of  Bright's  disease.  Before  he  had  the  vaccine  I  do  not 
think  he  went  more  than  three  years  without  an  attack  of  iritis.  But  I 
think  there  may  be  a  fallacy  here  and  that  the  vaccine  may  have  had 
nothing  to  do  with  the  cure.  The  late  Mr.  Critchett  saw  this  man  and 
another  who  was  under  my  care.  He  told  them  both  :  "  You  will  grow 
out  of  it."  The  second  man,  of  the  same  age  as  the  other,  13,  came  to 
me  in  1884  ;  he  had  had  many  attacks  of  iritis  before  I  saw  him,  and 
I  attended  him  in  a  great  many.  In  1903  he  had  recovered,  for  he  had  no 
more  recurrences;  he  had  attacks  of  iritis  to  my  knowledge  for  nineteen  years, 
and  then  got  well.  I  say  there  is  a  source  of  fallacy  here,  because  both  these 
men  were  of  the  same  age  when  they  came  to  me,  and  one  had  vaccine,  the 
other  did  not,  and  both  ceased  to  have  iritis  at  about  GO,  one  having  been 
subject  to  attacks  for  at  least  seventeen  years,  the  other  for  nineteen.  It  may 
be  that  at  about  60  a  man  has  used  up  his  stock  of  toxin,  and  has  not  been  in 
the  way  of  getting  a  fresh  dose.  I  may  say  that  both  these  men  had  stricture. 
I   was  only  groping  in  the  dark  in  those  days,  but  I  associated  the  stricture 


Section  of  Ophthalmology  51 

with  the  attacks  of  iritis,  and  I  told  the  patients  to  keep  the  strictures  open, 
or  they  would  have  trouble  with  their  eyes. 

Mr.  N.  Bishop  HAEMAN:  I  should  be  glad  if  Mr.  Browning  could  say 
whether  the  cases  in  which  gonococci  were  demonstrated  after  prostatic 
massage  are  likely  to  be  carriers  of  the  disease.  I  would  point  the  question 
by  an  example  :  There  was  a  man  I  saw  in  1911,  who  had  had  gonorrhoea 
shortly  before,  and  who  then  had  episcleritis.  He  was  under  the  care  of  a  very 
good  practitioner,  who  treated  him  in  the  most  approved  style.  I  treated  the 
eye,  and  suggested  a  vaccine.  Later  he  had  prostatic  massage.  After  five  years 
he  had  another  attack  of  episcleritis.  A  fortnight  ago  I  saw  him  with  a  third 
attack  of  episcleritis,  and  he  said  that  after  the  second  attack  he  had  been 
examined  by  a  good  genito-urinary  surgeon  and  was  found  to  be  free  from 
organisms.  I  told  him  the  repetition  of  attacks  made  this  doubtful,  and  that 
he  had  better  have  his  prostate  again  massaged  ;  and  I  added  "  You  may 
want  to  get  married  and  therefore  must  be  safe."  He  replied,  "  I  got  married 
a  year  ago,  and  my  wife  is  quite  right."  Does  the  satisfactory  marriage  prove 
that  his  prostate  is  healthy,  or  that  any  organisms  that  might  be  obtained 
after  massage  are  sterile — dead,  in  fact '?  Or  does  the  occurrence  of  the 
episcleritis  indicate  that  this  man  has  got  the  organism  lurking  about,  which 
may  at  any  time  do  harm  ? 

Mr.  GOULDEN  :  I  disagree  with  Mr.  Browning's  statement  that  it  is  not 
proved  that  an  iritis  may  be  due  to  the  presence  of  gonococci  because  the 
patient  has  had  septicaemia  and  Mr.  Browning  has  not  been  able  to  cultivate 
the  gonococcus  from  the  exudate.  It  seems  to  me  that  if  you  find  the 
gonorrhoeal  organism  in  the  exudate,  or  even  in  the  blood  from  the  iris  when 
there  is  iritis,  the  point  is  proved.  1  do  not  say  that  every  case  of  iritis  which 
comes  on  after  gonorrhoea  is  due  to  the  presence  of  the  organisms,  but  surely 
in  that  type  which  comes  on  after  gonorrhoea  the  point  is  proved.  The  earliest 
time  at  which  I  have  seen  iritis  come  on  after  gonorrhua  is  six  weeks. 
A  question  which  perhaps  Mr.  Mills  can  answer  is  this  :  How  long  does  it 
take  the  prostate  or  the  posterior  part  of  the  urethra  to  be  involved  in 
a  case  of   urethritis  ? 

Mr.  WILLIAM    LANG  :  Will  Mr.  Mills  say  what  more  there  is  to  be  done  in 
a  case  of  recurrent  iritis  of  twenty  years'  duration  where  massage  of  the  pro- 
and  a  course  of  vaccines  has  failed  to  effect  a  cure  '.'    The  genito-urinary  surg 
who  saw  the  case  found  one  of  the  vesicula  seminales  enlarged  and  would 
empty  it  by  massage.    He  proposed  to  inject  the  vesicule  with  argyrol  through 
the  vas  deferens.     This  was  not  done  and  the  attacks  continue. 

Mr.  WHITING  :  There  are  one  or  two  points  about  the  clinical  applic 
of   vaccine  therapy    in   gonococcal   iritis  which   may  be  of   interest.      in 
majority  of  cases,  after  a  dose  of  the  vaccine  there  is  a  very  marked 
phase,  and  it  is  usuallj  nol  onlj  Local,  but  general.     1:  varies  accord  i 
dose  of  the  vaccine,  and  to  the  individual  case.     Sometimes  this  neg  itiv*  | 
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is  extremely  alarming  ;  but  I  have  seen  a  considerable  number  of  cases — mostly 
Mr.  Lang's  at  the  Middlesex  and  the  Eoyal  London  Ophthalmic  Hospitals — 
treated  in  this  way,  and  I  do  not  think  that  in  any  single  case  the  negative 
phase  proved  disastrous,  as  sometimes  happens  in  tuberculous  infection  after 
the  use  of  tuberculin.  The  negative  phase  is  always  followed  by  a  well  marked 
positive  phase,  and  if  the  use  of  vaccines  is  combined  with  the  ordinary  eye 
treatment  for  iritis,  the  case  progresses  satisfactorily.  But  they  get  an 
extremely  bad  exacerbation  of  the  condition,  and  if  they  have  not  had  a 
gelatinous  exudation  in  the  pupil  before,  they  generally  get  it  after  the  first 
dose  of  vaccine  :  I  am  speaking  of  acute  cases.  Mr.  Mills  seemed  rather  to 
deprecate  giving  vaccine  in  this  stage,  but  I  have  not  seen  any  harm  from  this, 
except  in  making  the  case  more  acute  for  twenty-four  hours  or  so.  With  regard 
to  the  diagnosis  and  treatment  of  gonococcal  irido-cyclitis,  there  are  several 
factors  which  prevent  these  cases  being  diagnosed  and  treated  as  successfully 
as  they  might  be,  and  I  do  not  think  that  is  altogether  the  fault  of  the 
ophthalmic  surgeon.  One  is  the  history.  A  negative  history  is  not  of  value 
in  venereal  cases,  but  a  positive  one  is,  especially  if  one  finds  the  case  has  been 
either  treated  inadequately  or  not  at  all.  I  recently  saw  a  case  in  which  every 
other  cause  had  been  excluded  except  gonococcal  infection.  He  was  suitable 
for  treatment  by  the  methods  Mr.  Browning  has  suggested.  Another  point  is, 
that  it  is  not  always  easy  to  get  hospital  patients  seen  by  the  genito-urinary 
surgeon  for  diagnosis  or  treatment  for  a  cure.  I  recently  had  one  case,  which 
I  sent  up  to  see  if  there  was  chronic  prostatitis.  It  was  confirmed,  and  he  was 
given  one  application  of  prostatic  massage.  The  iritis  got  well,  but  I  think  it 
will  almost  certainly  recur.  If  one  could  ensure  greater  persistence  in  getting 
out  histories,  and  greater  facilities  for  diagnosis  and  treatment  by  the  genito- 
urinary surgeon,  we  might  make  considerable  advances  in  the  treatment  of 
these  cases. 

Mr.  Herbert  Fisher  :  I  am  not  clear  as  to  the  relative  parts  played  by 
the  gonococcus  vaccine  and  the  local  treatment  of  the  prostate  and  the  vesi- 
culae  seminales.  I  have  had  cases  treated  by  surgeons  for  recurring  gonorrhceal 
iritis,  and  I  am  not  sure  whether  urologists  consider  it  necessary  to  supplement 
their  mechanical  treatment  of  prostate  and  vesicles  by  giving  a  vaccine,  or 
whether  they  claim  to  be  able  to  eliminate  the  disease  from  the  deeper  portions 
of  the  urinary  tract  by  local  massage  alone.  If  they  claim  that,  I  do  not  see 
where  the  field  for  the  vaccine  exists.  If  both  are  required,  then  the  two 
methods  must  go  hand-in-hand  to  complete  a  cure  for  our  iritis  cases.  The 
important  point,  I  take  it,  is  that  the  local  treatment  shall  be  carried  out  by  a 
man  who  is  thoroughly  competent  to  use  the  most  approved  methods  in  the 
right  way,  and  that  his  work  must  be  supplemented  by  that  of  the  bacteri- 
ologist, who  must  ho  a  thoroughly  trained  mail  :  the  duty  of  the  bacteriologist 
would  be  to  discover  whether,  in  the  detritus  examined  after  prostatic 
massage,  there  is  evidence  of  the  ,u;<>nc>coccus  or  other  organisms.  And  later 
he  should  ho  competent  to  say  that  there  is  no  longer  any  organism  in  the 
centrifugalixed  mine,  and  henco  that  a  cure  has  been  brought  about  and  may 
be  expected  to  he  permanent. 


Section  of  Ophthalmology  53 

Mr.  C.  H.  Mills  (in  reply)  :  (l)  One  may  say  that  six  weeks  after  a 
gonococcal  infection  is  by  no  means  an  impossible  date  at  which  iritis  may 
develop.  It  is  certainly  infrequent  so  early.  The  posterior  urethra  is 
affected  by  the  twelfth  day  in  nearly  100  per  cent,  of  cases.  This  is  especially 
so  when  the  out-patient  is  injecting  with  a  small  syringe.  One  frequently  sees 
an  acute  prostatitis,  epididymitis,  &c,  within  a  month  of  the  disease  having  been 
acquired.  I  believe  that  every  case  for  a  period  becomes  septicemic,  some 
mildly  so,  some  severely,  according  to  individual  resistance.  Cases  of  septi- 
caemia with  a  fatal  termination  within  the  first  week  are  on  record. 

(2)  With  regard  to  the  infectivity  of  these  cases  of  recurring  iritis.  One 
meets  with  cases  in  which  an  interval  of  ten  years  has  elapsed  since  the  gono- 
coccal infection,  within  which  period  the  patient  has  married  and  produced 
healthy  children,  with  no  evidence  of  the  wife  having  been  infected.  Others, 
of  course,  are  a  family  tragedy.  In  the  former  the  gonococci  may  have  died 
out  in  the  genito-urinary  focus  or  possibly  become  encysted.  In  some  cases 
the  condition  of  the  vesicles  would  suggest  this,  from  the  hard,  discrete, 
movable,  cystic  nodules  that  can  be  palpated.  It  is  in  such  cases  in  which 
one  cannot  isolate  the  gonococcus  from  the  expressed  secretion,  or  from  the 
gelatinous  exudate,  as  Dr.  Browning  has  stated,  that  the  complement-fixation 
test  when  perfected  will  be  so  valuable  in  accurate  diagnosis.  Chronically 
inflamed  vesicles  vary  enormously.  After  excision  some  can  be  stretched  out 
almost  like  a  tape-worm.  Others  resemble  a  small  bunch  of  loculi,  some  of 
which  are  "  shut-off  "  and  cystic.  It  may  be  possible  for  gonococci  to  remain 
trapped  in  such  recesses,  and  so  exist  for  years  without  their  coming  down 
the  urethra. 

(3)  With  regard  to  treating  these  cases  by  injections  up  the  vas,  I  once  had 
a  case  to  treat  in  which  this  had  been  attempted  :  the  patient  also  was  a  medical 
man.  Together  with  his  original  gonorrhoea  he  had  had  left-sided  epididymitis, 
and  both  vesicles  were  affected.  The  surgeon  cut  down  on  to  the  left  vas  first, 
and  endeavoured  to  inject  argyrol  up  the  vas.  It  was  found  that  the  vas  was 
occluded,  due  to  the  old  vasitis.  He  went  across  to  the  other  vas,  and  was  suc- 
cessful in  getting  into  it  and  injecting.  The  introduction  of  the  argyrol  was 
followed  by  intense  epididymitis  on  the  right  side,  which  was  hitherto 
functional.  He  had  a  sinus  at  the  site  where  the  vas  was  exposed,  and  the 
iritis  kept  recurring.  There  is  a  saying  "  Honour  among  thieves,"'  but  such 
treatment  is  pretty  drastic  on  a  medical  man  !  Injecting  10  c.c.  of  argyrol  is 
not  going  to  reach  one-twentieth  part  of  the  lining  epithelium  of  a  vesicle. 
One  can  wash  quarts  of  it  over  a  urethra  and  yet  find  gonococci  next  morning. 
It  is  very  drastic  treatment  to  excise  chronic  vesicles.  One  lias  to  go  through 
the  perineum  to  expose  the  posterior  aspect  of  the  bladder,  and  I  think 
it  is  never  necessary  for  this  condition.  Usually  the  vesicles  can  be 
massaged  comfortably,  hut  it  is  difficult  in  very  fat  subjects.  One 
distends  the  bladder  with  an  antiseptic,  such  as  1  in  4,000  permangao 
which  will  render  innocuous  any  cocci  which  are  expressed  into  it  by  l 
otherwise  such  organisms  left  in  the  bladder  are  likely  to  cause  i 
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With  regard  to  the  delicate  question  as  to  what  part  is  played  by  vaccines, 
and  what  part  by  massage,  I  am  convinced  that  an  autogenous  vaccine  is  a 
very  valuable  adjunct.  Some  may  have  seen  recent  discussions  on  vaccine 
therapy  in  connexion  with  "  protein  shock."  One  can  often  produce  good  in  a 
case  by  injecting  the  vaccine  of  a  germ  other  than  that  which  is  causing 
the  disease.  In  bad  cases  of  gonorrhoea,  with  polyarthritis,  and  even  in  that 
rare  condition  hyperkeratosis  blenorrhagica,  where  one  has  tried  everything, 
T.A.B.  vaccine  produces  excellent  results.  Some  have  tried  to  explain  this  on 
the  theory  of  "protein  shock."  They  maintain  that  if  a  "foreign"  protein 
is  injected  the  tissues  are  thereby  roused  out  of  their  lethargy  to  deal  with  the 
gonococcus  to  which  they  have  become,  so  to  speak,  "blase."  The  vaccines, 
other  than  gonococcal,  that  undoubtedly  have  a  marked  beneficial  effect  on 
gonorrhoea  are  those  consisting  of  typhoid  bacilli,  Micrococcus  catarrhalis, 
meningococci  and  Bacillus  coli.  According  to  David  Thomson  these  organisms 
are  closely  allied  to  the  gonococcus  in  their  biochemical  composition,  since 
they  are  all  readily  soluble  in  alkali,  and  moreover  they  are  rich  in 
proteoses. 

Mr.  BROWNING  (in  reply)  :  Mr.  Whiting  said  he  had  seen  acute  cases 
treated  with  vaccine,  that  they  got  their  negative  phase  and  a  gelatinous 
exudate,  and  were  no  worse ;  but  he  did  not  mention  that  they  get  very  much 
better :  immediately  they  get  over  their  negative  phase,  their  iritis  rapidly 
decreases  ;  this  Mr.  Lang  can  confirm.  I  think  acute  iritis  should  be  treated 
with  gonococcal  vaccines,  not  necessarily  to  the  stage  of  producing  a  severe 
reaction,  but  sufficiently  so  to  stimulate  the  body  to  the  production  of  anti- 
bodies to  correct  this  local  condition.  All  the  cases  I  saw  in  the  early  days 
with  Mr.  Mills  were  treated  with  vaccines  beforehand,  to  get  their  eyes  quiet 
rapidly,  before  massage  was  practised.  The  cases  I  have  seen  have  done 
better  with  vaccines  than  without.  I  may  remind  you  I  said  in  the  paper  that 
vaccines  should  not  be  used  as  a  cure,  but  as  an  aid  to  treatment.  Because 
you  put  atropine  drops  into  an  eye,  it  does  not  say  you  should  not  do  other 
things.  Mr.  Mills  seems  to  think  that  in  a  case  which  had  gonorrhoea  ten 
years  before,  the  gonococci  have  died  out,  but  those  eyes  react  to  gonococcal 
vaccine,  and  with  fairly  big  doses  there  is  an  excerbation  of  the  condition.  I 
do  not  think  it  is  at  all  comparable  to  the  anaphylactic  shock  which  Mr. 
Mills  talked  about.  I  suggest  there  are  gonococci  still  lurking  in  the  patient's 
body.  With  regard  to  carriers,  I  know  of  one  case  of  a  doctor  who  was  sent 
to  me  for  vaccine  treatment  of  his  gonorrhceal  iritis.  I  asked  him — as  I 
always  do — when  lie  had  his  gonorrhoea,  and  he  said  that  was  ten  years  ago, 
and  that  ho  had  forgotten  about  it,  and  that  there  was  nothing  of  that  sort  the 
matter  with  him.  He  had  his  vesicles  massaged,  and  wo  Found  gonococci  there. 
He  subsequently  infected  his  wile.  Sho  never  had  an  acute  discharge,  hut, 
her  tubes  were  blocked.  I  took  notes  as  to  whether  my  patients  were  married, 
and  1  always  ask  about  their  wives.  Most  of  them  have  got  healthy  children, 
and  so  far  as  we  know  their  wives  were  healthy,  yet  we  found  gonococci  in  the 
men  after  massage.    A  woman  may  he  in  locUvl  with  gonococci  for  years  without 
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knowing  it.  I  do  not  think  the  case  of  septicaemia  mentioned  by  Mr.  Goulden 
was  comparable.  In  septicemic  conditions  there  are  liable  to  be  hemorrhages 
anywhere,  and  the  gonococcus  was  recovered  from  the  patient's  blood 
This  man  had  haemorrhage  into  his  anterior  chamber,  and  gonococci  were 
found,  but  I  do  not  think  that  is  sufficient  ground  on  which  to  found  proof  that 
these  old-standing  cases  are  subject  to  a  condition  with  actual  gonococci  in 
the  eye. 


Section  of  ©pbtbalmologp. 

President— Mr.  W.  T.   Holmes    Spicer,   F.RC.S. 


Extraction  with  Peripheral  Iridectomy,  Endophthalmitis, 
Central  Iridectomy  ("  Iridotomy ")  with  Hook.1 

By  J.  Herbekt  Pabsons,  F.E.C.S. 

F.  D.,  aged  60,  attended  at  Moorfields  Eye  Hospital  on  May  3, 
1916,  with  diffuse  posterior  cortical  opacities  in  both  lenses,  the  vision 
being  T%  in  each  eye.  She  was  kept  under  weak  atropine  (gr.  ^  ad  5i), 
sernel,  until  June,  1917,  when  the  vision  was :  Right,  g30  ;  left,  T6o.  In 
July,  1919,  the  vision  was  :  Right,  counts  fingers  at  2  metres,  projection 
good  ;  left,  ^.     Right  eye  slightly  divergent. 

On  July  13,  1919,  the  lens  was  extracted  from  the  right  eye  by 
a  simple  extraction,  followed  by  a  button-hole  iridectomy  at  the  peri- 
phery. The  cataract  was  immature,  and  some  soft  lens  matter  remained 
in  the  pupil.  The  eye  quieted  down  and  the  patient  was  discharged 
July  23. 

A  week  later  she  came  to  the  hospital  with  much  injection  of  the 
eye,  no  keratitis  punctata,  small  hypopyon  ;  tension  full ;  iris  greenish 
and  muddy. 

August  6. — Right  paracentesis. 

The  iritis  gradually  subsided  under  hot  bathings  and  atropine,  but 
the  pupil  became  blocked  and  shrunken.  The  patient  was  discharged 
in  August,  1919.  The  eye  gradually  became  quite  quiet,  retaining 
good  projection  of  light. 

On  January  17,  1920,  the  patient  was  readmitted.  A  central 
iridectomy  was  performed,  and  I  carried  out  the  method  I  have  used, 
off  and  on,  for  a  number  of  years  as  follows  (you  will  find  it  described  in 
the  British  Journal  of  Ophthalmology,  March,  1920,  p.  124,  in  an  article 

J  At  a  meeting  of  the  Section,  held  March  3,  1920. 
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by  Mr.  Mayou)  :  A  keratome  incision  was  made  in  the  lower  part  of 
the  cornea,  piercing  the  iris.  A  Tyrrel's  hook  was  passed  up  behind 
the  iris,  and  hooked  into  the  small  peripheral  coloboma  above.  The 
pupil  and  iris  were  drawn  out  of  the  wound  and  cut  off  with  de  Wecker's 
scissors.  An  almost  perfectly  circular  gap  was  made  in  the  iris.  Only 
a  small  amount  of  vitreous  was  lost.  There  was  very  little  reaction,  the 
eye  being  quiet  three  days  later.  The  pupil  now  looks  like  an  ordinary 
pupil.  There  is  a  bridge  of  iris  above,  and  the  artificial  pupil  below 
is  circular.  There  are  some  vitreous  opacities.  The  vision  is  now. 
with  +11  d.  sph.  +1'5  d.  cyl.  axis  20°  down  and  out,  T%,  which  I  think 
is  good,  considering  the  severity  of  the  operations  the  patient  has  gone 
through. 

DISCUSSION. 

Mr.  M.  S.  MAYOU  :  I  do  not  know  who  originated  the  operation.  It  needs 
a  very  long,  thin  keratome,  which  you  put  in  at  the  comeo-scleral  margin, 
through  the  iris,  and  bring  the  point  out  either  through  the  coloboma  or 
through  the  iris  itself.  You  then  lateralize  the  keratome,  so  as  to  cut  a 
band  of  iris,  put  a  Tyrrel's  hook  behind,  and  pull  the  iris  out,  and  cut  it  off. 

The  PRESIDENT  :  I  have  done  this  operation  for  years.  I  learned  it  from 
Nettleship.  It  is  an  extraordinarily  good  operation  when  it  comes  off.  I  have 
used  it  less  often  lately  because  I  have  got  equally  good  results,  on  the  whole 
with  less  risk,  by  cutting  a  hole  with  a  Ziegler's  knife. 

Mr.  Treacher  Collins  :  I  have  often  performed  this  operation,  but  I 
have  always  put  the  iris  hook  in  front  of  the  iris,  first  making  an  incision 
through  the  membrane,  filling  the  coloboma  above,  and  then  passing  the  hook 
in  through  it,  drawing  the  iris  down,  and  cutting  it  off.  It  has  been  done  at 
the  Royal  London  Ophthalmic  Hospital  in  that  way  us  long  as  I  remember. 


Extraction  of  Right  Dislocated  Lens  ;  Subluxation  of  Left 
Lens,  which  shows  Suspensory  Ligament. 

By  J.  Herbert  Parsons,  F.R.C.S. 

D.  P.,  aged  '24,  attended  Moorfields  Eye  Hospital  on  May  '21.  1919  ; 
admitted  the  same  day. 

History :  Patient  had  worn  glasses  since  the  age  of  12.  being 
"short-sighted."  Three  weeks  before  admission  the  right  eye  became 
inflamed,  and  patient  had  pains  in  forehead. 

Examination:  Kight  eye  inflamed,  central  opacity  of  cornea.     Clear 


58  Parsons :    Extraction  of  Bight  Dislocated  Lens 

lens  dislocated  into  anterior  chamber ;  tension  full.  Vision :  Finger 
counting  at  1  metre.  Left  eye  quiet,  cornea  clear;  iris  tremulous. 
Lens  displaced  down  and  out,  the  edge  crossing  the  upper  part  of  the' 
pupil ;  tension  full.     Vision  :  Finger  counting  at  1  metre. 

Treatment :  Complete  rest,  hot  bathings.     No  mydriatic  nor  miotic. 

Operation :  On  May  28,  under  chloroform,  the  lens  was  transfixed 
with  a  needle  passed  through  the  limbus.  A  corneal  section  was  made 
with  a  Graefe  knife,  and  the  lens  removed  with  a  scoop.  Some  vitreous 
lost. 

Subsequent  course  :  The  patient  developed  erythema  of  the  chest 
and  arms,  and  had  a  slight  temperature  for  a  few  days.  The  wound 
healed  well. 

June  18 :  Vision,  with  +  8  d.  sph.   +  5  d.  cyl.   20°  down  and  out 

=  T¥>  w^n  +  19  D-  sPn-  an<^  same  cylinder  =  J  6. 

February  11  :  Iris  of  left  eye  more  tremulous,  and  lens  dislocated 
farther  downwards.  The  suspensory  ligament  is  seen  as  a  fringe  along 
the  upper  border  of  the  lens  both  by  oblique  illumination  and  with  the 
mirror. 

Remarks. — The  patient  came  with  a  clear  lens  dislocated  into  the 
right  anterior  chamber  last  May.  I  thought  it  was  an  abnormally  small 
lens,  so  I  was  not  surprised  to  find  there  was  ectopia  lentis  in  the  other 
eye,  the  lens  being  partially  dislocated  downwards,  which  is  not  the 
common  displacement  of  lens  in  congenital  ectopia  lentis.  The  eye  had 
plus  tension,  so  something  had  to  be  done.  I  kept  the  patient  on  her 
back  in  bed  for  a  week,  but  the  lens  did  not  return  to  its  normal  position. 
Therefore  I  had  to  extract  it,  which  I  did  by  fixing  with  a  needle  passed 
through  the  cornea,  and  extracting  with  a  scoop.  Some  vitreous  was 
lost,  but  not  much.  She  has  now  T6g  vision  in  that  eye,  with  glasses, 
and  she  says  she  sees  better  than  she  ever  did  before.  That  confirms 
the  view  that  she  had  ectopia  lentis  in  the  right  eye  as  well,  before  the 
dislocation  occurred.  At  that  time,  the  iris  in  the  left  eye  was  tremulous, 
so  the  slightly  displaced  lens  did  not  satisfactorily  support  the  iris.  Two 
or  three  weeks  ago  I  thought  the  iris  was  more  tremulous  than  before, 
and  the  lens  was  displaced  still  farther  downwards.  I  think  there  is  a 
further  dislocation  of  an  already  displaced  lens  in  the  left  eye.  It  was 
only  then  that  I  observed  what  I  have  shown  the  case  for,  viz,,  a 
fringe  of  suspensory  ligament  round  the  edge  of  the  displaced  lens. 
Tire  appearance,  different  from  that  of  the  fine  fibre  of  the  suspensory 
Ligament,  when  seen  in  its  normal  condition,  I  attribute  to  the  retraction 
of  the  fibres  when  they  became  separated  from  the  ciliary  body. 
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Vestibular  Nystagmus. 

By  Leslie   Patox,  F.R.C.S. 

I  have  brought  this  up  as  a  case  of  extremely  easily  excited 
nystagmus,  of  vestibular  origin.  In  cases  of  vestibular  disease 
nystagmus  can  be  easily  produced  by  syringing  the  ear  with  water 
and  even  in  healthy  subjects  this  can  produce  the  condition,  and  the 
direction  of  the  nystagmus  can  be  altered  by  substituting  hot  for 
cold  water  or  vice  versa.  In  the  present  case,  however,  a  violent 
nystagmus  is  produced  by  simply  pressing  gently  with  the  finger  in 
the  meatus  of  the  right  ear.  Mr.  Sydney  Scott  reports  that  the 
case  is  one  of  vestibular  fistula. 

Blue-dotted  Cataract. 

By  Leslie  Patox,  F.R.C.S. 

I  have  brought  this  patient  up  because  punctate  cataracts  are 
not  very  common.  I  only  remember  having  seen  one  other,  and 
that  I  operated  upon.  Vision  is  very  little  interfered  with,  and 
the  ophthalmoscope  reveals  very  little  in  the  form  of  opacity. 
With  correction,  this  patient  has  T\  in  one  eye,  |  in  the  other. 
Probably  the  blue  appearance  is  not  due  to  pigment  at  all  but  to 
a  refractive  peculiarity.  Lord  Rayleigh's  explanation  of  the  pheno- 
menon is  adopted  by  Hess,  and  may  be  briefly  paraphrased  :  In  an 
opalescent  medium  containing  innumerable  fine  particles  with  a 
refractive  index  differing  from  that  of  the  medium,  the  dispersion  of 
light  is  inversely  proportioned  to  the  fourth  power  of  its  wave  length. 
The  parts  of  the  crystalline  lens  presenting  such  irregularities  of 
refractive  index  cause  the  dispersion  chiefly  of  waves  of  short  wave 
length,  green,  blue  and  purple.  By  diffuse  light  they  are  rendered 
visible,  and  as  seen  by  daylight  they  appear  blue  and  by  lamp-light 
they   appear    green. 

I  removed  one  such  cataract  from  a  boy,  aged  L9,  and  it  supported 
what  Hess  says,  that  the  lens  comes  out  easily  and  no  soft  material  is  left 
behind.  This  boy  had  no  secondary  cataract.  It  has  been  said  to  be  a 
characteristic  of  these  cases  that  they  develop  lull  opacity  of  the  lens 
later  in  life.     This  boy  had  the  same  type  of  cataract    in   both   eyes.     I 
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removed  it  from  the  eye  in  which  vision  was  interfered  with,  leaving 
the  other.  I  saw  him  recently,  and  he  is  using  the  eye  from  which 
the  cataract  was  removed  in  preference  to  the  other,  as  he  sees  better 
with  that. 

DISCUSSION. 

Mr.  CHAELES  Wit  AY  :  Have  any  other  members  of  the  family  that  con- 
dition ?  I  have  seen  several  examples,  and  in  nearly  all  the  cases  in  children 
it  has  occurred  in  the  parents.  I  have  regarded  these  dots  as  analogous  to  the 
white  spots  on  finger  nails.  These  opacities  do  not  increase  :  I  have  seen 
them  in  people  up  to  72  years  of  age. 

Mr.  BISHOP  HAEMAN  :  Are  there  any  signs  of  "  night-blindness  "  in  the 
case  shown  ?  In  two  cases  I  have  had  under  observation  there  was  this 
symptom,  apparently  due  to  obstruction  of  vision  by  the  blocking  of  the 
periphery  of  the  lens,  so  that  a  large  pupil  did  not  permit  of  the  entry  of  what 
light  there  might  be.  One  was  an  elderly  lady,  in  whose  lenses  there  were 
both  the  blue  dots  and  grey  striae  of  probably  senile  origin.  One  of  her 
sons  had  congenital  cataract ;  two  others  were  healthy.  The  second  case, 
also  in  a  lady,  had  rings  of  the  blue  dots,  and  some  "  night-blindness." 
Her  two  daughters  had  normal  eyes. 

Mr.  EENEST  Claeke  :  I  saw  an  old  lady  some  years  ago  whose  cataract 
presented  a  beautiful  appearance,  a  sort  of  combination  between  mother-of- 
pearl  and  opal.  When  the  cataract  was  removed,  however,  there  was  no 
sign  of  any  colour.  Probably  in  this  case,  as  always,  the  colour  was  due 
to  diffraction  of  light. 

Mr.  LESLIE  PATON  (in  reply) :  I  cannot  answer  about  "night-blindness" 
in  this  case  because  the  patient  has  other  conditions  which  might  cause  it. 
She  has  disseminated  sclerosis,  and  giddiness,  and  changes  in  the  nerves. 
There  is  a  history  of  heredity  in  some  of  the  cases.  I  only  saw  this  patient 
on  Monday,  and  then  could  not  get  a  family  history. 


Mass  of   Connective  Tissue  Covering  the  Disc. 

By  Leslie  Paton,  F.R.C.S. 

We  have  had  one  or  two  cases  shown  at  the  Section,  especially  that 
which  Major  Carruthers  brought  up  two  or  three  months  ago,  in  which 
there  was  an  extraordinary  connective  tissue  mass  covering  the  disc. 
The  mass  in  this  case  raises  the  retina,  and  through  it  one  can  see 
choroidal  disturbance.  In  the  other  eye,  at  the  macula,  there  is  a  healed 
area  of  old  choroiditis.     There  is  a  very  definite  history  of  tubercle.     In 
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early  life  bones  in  her  right  arm  were  scraped,  probably  for  tubercle, 
and  she  is  now  in  Queen  Square  Hospital  with  caries  of  the  spine  and 
compression  paraplegia.  The  question  is  as  to  whether  the  mass 
at  the  head  of  the  right  disc  is  tubercular,  and  whether  this  may  not 
throw  some  light  on  the  nature  of  the  other  cases  with  a  similar 
appearance. 

Gummata    of    the    Eyelid. 

By   M.    S.   Mayou,   F.E.C.S. 

The  salvarsan  treatment  the  patient  has  had  has  altered  the  appear- 
ance, but  I  show  a  photograph  of  it  taken  ten  days  ago,  when  she  first 
came  to  see  me.  It  shows  the  lid  nearly  eaten  away.  During  the 
three  days  she  was  waiting  for  the  Wassermann  reaction,  a  large  piece 
of  the  lid  went  :  the  process  of  destruction  was  very  rapid.     She  had 
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salvarsan  a  week  ago,  and  you  will  note  the  rapid  improvement. 
Formerly  it  was  a  deep  ulcer,  with  undermined  edges  :  now  it  has 
become  quiet  and  is  rapidly  healing. 

DISCUSSION. 

The  President  :  We  used  to  call  these  cases  gummatous  tarsitis.  They 
have  to  be  distinguished  from  multiple  inflamed  Meibomian  cysts  and  from  a 
chancre :  the  induration  is  much  less  than  in  a  chancre. 

Mr.  M.  S.  MAYOU  (in  reply)  :  I  think  it  probably  began  as  a  gumma  of  the 
tarsus.  When  I  first  saw  the  patient  there  was  nothing  to  see  that  was  wrong 
with  the  left  eye.  I  thought  it  was  a  primary  chancre,  except  that  there 
was  no  glandular  infiltration.  The  Wassermann  reaction  was  very  strongly 
positive,  which  was  also  against  a  primary  syphilitic  lesion  in  the  early 
stages.  Then  the  other  eye  began  to  develop,  and  then  we  recognized  its  true 
nature. 

Card    Test   for    Colour-blindness. 
By  F.  W.  Edrldge-Greex,  C.B.E.,  M.D.,  F.B.C.S. 

The  principle  involved  is  the  perception  of  difference  between  two 
colours  presented  in  a  special  diagram  of  spots  of  irregular  shape  and 
various  tones.  On  a  ground  of  separate  spots  of  one  colour  a  letter  is 
formed  in  spots  of  another  colour.  The  test  consists  in  dis- 
criminating between  the  colours,  and  hence  recognizing  the  letters. 

Before  discussing  in  detail  the  use  of  the  test,  it  should  be  re- 
marked that  a  person  of  very  acute  colour  vision  can  distinguish  seven 
distinct  colours  (the  so-called  primary  colours)  in  the  solar  spectrum — 
viz.,  red,  orange,  yellow,  green,  blue,  indigo,  violet — a  person  of  normal 
colour  vision  can  distinguish  six  (failing  to  discriminate  between  blue 
and  indigo),  and  after  this  in  descending  order  of  acuteness  of  colour 
vision,  there  are  those  who  can  distinguish  five,  four,  three,  two  colours, 
and  finally  the  totally  colour-blind,  who  distinguish  no  colours  and  see 
the  whole  spectrum  as  a  shaded  grey  band.  I  call  those  who  can  dis- 
tinguish seven  colours,  heptachromic,  and  those  of  less  acute  perception, 
in  descending  order,  hexa-,  penta-,  tetra-,  tri-,  and  dichromic.  The  cards 
are  devised  to  enable  the  examiner  to  decide  to  which  class  the 
examinee  belongs. 

The  new  features  of  this  test  are :  (a)  The  construction  of  a 
special  diagram   so    arranged    that  there    is    no  indication  by  way  of 
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form  or  tone  given  of  any  letter  which  is  formed  upon  it.  It  will  be 
seen  that  the  diagram — i.e.,  the  shape,  relative  position,  and  number  of 
the  spots  is  the  same  on  all  twenty-two  cards,  the  only  method  of 
distinguishing  the  spots  which  form  the  letter  being  a  difference  of 
colour  from  the  other  spots.  The  examinee  is  forced  to  judge  by  colour 
perception  alone. 

(b)  On  a  given  card  the  colours  exhibited  are  those  which  appear  to 
be  the  same  colour  to  the  particular  class  of  colour-blind  which  that 
card  is  designed  to  detect,  each  card  having  a  special  purpose.  The 
colours  correspond  to  portions  of  the  spectrum  which,  when  isolated, 
all  appear  of  a  uniform  colour  to  a  class  of  colour-blind. 

(c)  There  are  special  cards  for  the  detection  of  cases  of  shortening 
of  the  spectrum  both  at  the  red  and  the  violet  end  —  i.e.,  to  detect 
inability  to  distinguish  certain  reds  or  violets  from  black,  and  also 
special  cards  to  detect  shortening  of  the  spectrum  combined  with 
defective  colour  differentiation. 

DISCUSSION. 

Mr.  J.  Herbert  Parsons  :  It  is  scarcely  fair  to  criticize  these  colour 
tests  under  the  conditions  under  which  they  have  to  be  shown  to-night.  The 
principle  is  the  same  as  Stilling's.  I  think  they  are  a  most  useful  subsidiary 
test  for  colour-blindness.  Like  the  Holmgren  wools,  only  more  so,  they  i 
a  very  definite  indication  of  the  defect  in  a  large  number  of  cases.  But 
probably  Dr.  Edridge-Green  would  not  commit  himself  even  to  these  for  an 
absolute  decision  in  a  case  of  colour-blindness.  I  think  he  will  find  extra- 
ordinary difficulty  in  getting  exactly  the  colours  he  wants  reproduced  for 
a  number  of  sets.  These  we  have  seen  now  may  be  very  excellent,  but  if 
you  look  through  different  editions  of  Stilling's  work  or  even  different  copies  of 
the  same  edition,  you  will  see  how  the  colours  vary,  probably  due  to  the 
greater  penetration  of  the  colour  into  the  lithographic  stone  in  the  1 
impressions,  also  to  the  fading  of  the  aniline  dyes. 

Dr.  EDRIDGE-GREEN  (in  reply)  :  The  essential  point  in  any  test  for 
colour-blindness  is  that  the  colours  should  be  exactly  correct.  One 
may  be  quite  efficient  and  a  similar  one,  as  for  instance  a  copy  of  my 
lantern,  quite  useless.  The  originals  of  the  diagrams  were  all  checked  In- 
being  used  to  examine  special  cases  of  colour-blindness.  This  proc  — 
repeated  with  the  finished  copies,  then  with  the  proofs,  and  finally  with  the 
finished  tests.  Tests  in  which  a  letter  is  drawn  first  and  camouflaged  after 
may  be  read  by  a  clever  colour-blind,     rseudo-isochromatu  used 

by  Donders  :  many  of  these  tests  are  so  inefficient  that  the  large  majority  of 
colour-blind  will  pass  them. 
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Cyst  of  Orbital  Portion  of  Lacrymal  Gland. 
By  W.  H.  McMullen. 

C.  S.,  male,  aged  60.  Blow  on  left  brow  when  aged  9,  followed  by 
slight  drooping  of  lid  which  persisted.  A  swelling  has  been  noticed  for 
five  or  six  years,  gradually  increasing ;  patient  states  it  has  nearly 
doubled  in  size  during  the  past  two  and  a  half  years. 

Present  condition  :  There  is  a  rather  irregular  scar  about  3^  cm.  in 
length,  extending  obliquely  down  and  out  from  just  above  brow  across 
left  external  angular  process.  There  is  a  regular  ovoid  swelling  beneath 
the  outer  part  of  the  left  brow,  measuring  about  25  mm.  by  16  mm. 
It  lies  immediately  below  the  outer  part  of  the  upper  orbital  margin, 
the  inner  extremity  being  about  4  mm.  external  to  the  supra-orbital 
notch  ;  the  outer  extremity  reaches  the  outer  margin  of  the  orbit ;  the 
outer  part  of  the  lid  is  pushed  down  so  that  little  more  than  half  the 
cornea  is  exposed  in  the  primary  position.  When  the  patient  looks  up 
only  a  quarter  of  the  cornea  remains  visible.  The  skin  moves  freely  over 
the  swelling,  and  the  lower  part  of  it  lies  in  front  of  the  tarsus.  It  is 
adherent  to  the  roof  of  the  orbit.  Fluctuation  is  easily  obtainable  and 
the  swelling  is  quite  translucent. 

This  is  a  case  of  cyst  beneath  the  upper  and  outer  part  of  the  left 
orbital  margin,  which  I  believe  to  be  a  cyst  of  the  orbital  portion  of 
the  lacrymal  gland.  It  is  firmly  adherent  to  the  roof  of  the  orbit,  and 
is  loosely  attached  to  the  tarsus.  It  does  not  present  behind  the  lid, 
as  the  ordinary  lacrymal  cyst  does,  and  it  is  very  translucent.  It 
appears  that  cysts  of  the  orbital  part  of  the  lacrymal  gland  are  rarities. 
Parsons,  in  his  "  Pathology  of  the  Eye,"  states  they  probably  only  occur 
in  association  with  new  growths  of  the  gland. 

DISCUSSION. 

Mr.  Treacher  Collins  :  There  is  one  point  which  helps  to  confirm  the 
diagnosis  of  cyst  of  the  lacrymal  gland  in  this  case,  which  Mr.  McMullen  has 
not  mentioned,  namely,  that  the  cyst  begins  to  get  bigger  when  the  man  goes 
out  in  a  cold  wind.     I  have  noted  that  before  in  other  cases. 

Sir  William  Lister  :  This  is  evidently  a  case  in  which  the  cyst  has  come 
forward.  I  had  an  interesting  case  in  the  London  Hospital  some  years  ago,  in 
which  there  was  a  cyst  of  the  lacrymal  gland  which  went  behind  the  glohe. 
The  boy  came  with  proptosis  of  Ids  left  eye,  and  I  took  him  in  and  gave  him 
treatment  to  see  what  would   happen.     The  proptosis  got  worse,  and  the  eye 
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was  pushed  downwards  and  inwards,  this  showing  there  was  something  in  the 
orbit  upwards  and  outwards.  It  seemed  to  be  a  case  for  Kronlein's  operation, 
which  I  performed  on  him.  Having  removed  a  triangular  portion  of  bone  and 
pushed  that  backwards,  I  made  a  horizontal  incision  through  the  periosteum, 
and  came  across  orbital  fat.  Separation  of  that  revealed  a  very  black  tumour. 
I  was  in  the  act  of  separating  this  tumour,  quite  easily,  when  suddenly  the 
whole  thing  exploded  in  my  face,  and  practically  disappeared.  It  was  mixed 
up  with  the  lacrymal  gland  and  the  external  rectus,  and  I  was  rather  anxious 
about  the  patient  at  the  time,  because  he  had  very  marked  acne  of  the  face,  and 
I  feared  the  orbit  might  be  infected  from  the  skin.  But  the  wound  healed  up  by 
first  intention.  The  vision  had  gone  down  to  V?,  with  marked  papillcedema, 
but  it  rose  to  f ,  with  only  a  slight  restriction  of  the  visual  field.  It  was  the 
only  case  of  cyst  of  the  lacrymal  gland  I  have  come  across,  and  evidently 
it  had  gone  backwards. 

Mr.  CHARLES  Wray  :  Would  it  not  add  very  much  to  the  ease  of  removal 
of  these  cysts  if  some  of  the  contents  were  first  let  out  by  puncture,  and  then 
a  suture  passed  round  ? 

Mr.  Jeremy  :  I  removed  a  cyst  similar  to  this  three  or  four  years  ago, 
from  the  inner  side  of  the  upper  lid,  and  on  examining  it  with  the  microscope 
it  was  found  to  be  lined  with  squamous  epithelium,  containing  mucus. 
I  regarded  it  as  an  implantation  cyst.  Does  Mr.  McMullen  regard  the  cyst  in 
his  case  as  of  that  nature  '? 

Mr.  Leslie  Paton  :  I  think  the  last  speaker  removed  a  cyst  of  Krause's 
gland,  and  my  experience  of  dissecting  out  cysts  of  that  gland  is,  that  if  you 
can  get  it  away  without  puncturing,  it  is  easy,  but  if  you  puncture,  it  becomes 
very  difficult.     Therefore  I  do  not  advise  puncture  before  dissecting  out. 


Cobalt    Glass    as   an    Aid   to    Refraction. 

By  Leslie  Paton,  F.R.C.S. 

The  use  of  cobalt  glass  in  subjective  testing  of  errors  of  refraction 
is  no  new  thing  and  I  read  the  following  note  in  a  duly  apologetic 
mood  ;  but  I  have  found  that  many  of  my  friends  have  never  used  this 
aid  at  all  and  I  personally  find  it  frequently  of  value  in  testing  intelligent 
patients.  It  is  of  special  value  in  showing  the  axis  of  astigmatism 
rapidly.  The  principle  on  which  the  test  is  based  is  a  simple  one. 
Cobalt  glass  of  a  good  quality  cuts  out  all  the  rays  of  the  spectrum 
between  the  red  and  the  blue.  Most  of  the  cobalt  glasses  in  the 
market  are  valueless,  but  Messrs.  Hamblin  have  managed  to  secure 
an   extremely  good  melting    and    have   made    up  some   specimens  for 
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members  to  try.  The  red  rays  are  of  low  refrangibility,  the  blue  rays  of 
high  refrangibility,  consequently  the  blue  rays  are  brought  to  a  focus 
before  the  red  rays.  In  an  emmetropic  eye  the  retina  is  placed  at  the 
focus  of  the  white  rays,  and  the  blue  rays  by  themselves  would  be 
focused  in  front  of  the  retina  and  the  red  rays  behind  the  retina, 
both  sets  intersecting  on  the  retina  and  producing  a  uniformly  cobalt- 
coloured  image.  In  the  hypermetropic  eye  the  red  rays  form  a  halo 
round  a  blue  centre  ;  in  the  myopic  eye  the  reverse  is  the  case. 
In  a  case  of  mixed  astigmatism  a  blue  streak  with  red  dots  on  each  side 
is  produced.  In  hypermetropic  astigmatism  the  blue  is  not  extended 
into  a  streak  but  remains  as  a  blue  dot  between  two  red  dots,  and 
in  myopic  astigmatism  we  see  a  red  centre  with  blue  tips  extending 
from  it.  It  may  be  said  that  the  method  is  of  more  scientific  interest 
than  practical  value  but  I  find  it  occasionally  of  distinct  use. 

DISCUSSION. 

Mr.  Ernest  Clarke  :  Seventeen  years  ago  I  worked  at  this  subject,  and 
I  referred  to  it  in  the  first  edition  of  my  book  on  "  Kefraction."  There  I  say, 
and  I  have  not  .since  had  any  reason  to  alter  my  view,  that  it  is  a  pretty 
scientific  toy,  or  experiment.  It  shows  that  the  blue  rays  are  refracted  more 
than  the  red  rays  in  passing  through  the  dioptic  media  of  the  eye.  I  do  not 
think  it  is  likely  to  be  of  any  practical  use.  First  because  it  is  a  subjective 
test,  and  requires  an  extra  amount  of  intelligence  on  the  part  of  the  patient, 
and  secondly,  because  other  tests — viz.,  retinoscopy  and  the  ophthalmometer 
are  so  much  more  reliable.  I  think  we  all  agree  that  the  more  objective  our 
testing  in  refraction  is,  and  the  less  subjective,  the  better.  I  have  found  that 
the  cobalt  glass  gave  very  definite  results  with  hypermetropia,  in  fact  £  D.  of 
hypermetropia  and  hypermetropic  astigmatism  is  revealed  ;  the  blue  centre 
and  the  red  margin  being  very  distinct,  if  a  cobalt  glass  of  the  proper  density  is 
employed ;  but  I  have  not  obtained  the  same  result  with  myopia  or  myopic 
astigmatism.     Has  Mr.  Paton  had  the  same  experience  ? 

Mr.  N.  Bishop  Harman  :  There  is  one  reason  why  this  glass  should 
not  be  used  habitually.  There  are  certain  intelligent  patients  who  are 
very  keen  on  small  refinements ;  if  once  they  had  demonstrated  to  them 
a  minimal  defect  which  could  not  be  corrected  they  would  be  insatiable. 
For  example,  I  have  some  astigmatism,  a  small  part  of  which  cannot 
be  corrected  ;  if  I  wear  0'125  D.  more  than  my  present  correction  it  is 
uncomfortable,  and  yet  without  that  extra  fraction  I  never  fail  to  see  the 
spread  of  the  rays  with  all  these  light  tests.  If  I  were  one  of  these  "intelligent 
patients,"  I  should  be  a  bugbear  to  the  examining  ophthalmologist  who 
proposed  to  correct  my  astigmatism.  These  subjective  tests  are,  I  think, 
best  kept  for  our  own  instruction. 
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Mr.  Leslie  Paton  (in  reply)  :  It  is  not  so  easy  to  use  in  myopia.  The 
red  dots  come  out  clearly  in  hypermetropic  astigmatism,  but  when  I  test  for 
astigmatism  in  a  myope,  I  find  it  advisable  to  over-correct  so  as  to  produce 
hypermetropic  astigmatism.  The  distance  should  be  5  to  6  metres.  I  worked 
away  at  one  patient  for  two  minutes,  and  then  he  told  me  he  was  colour-blind ! 


The  Treatment  of  Prolapse  of  the  Iris  following  Acci- 
dental Perforating  Wounds,  with  a  Note  on  the 
Removal  of  Non-magnetic  Foreign  Bodies  from  the 
Anterior    Chamber. 

By   Charles   Gouldex,   F.R.C.S. 

Prolapse  of  the  iris  in  connexion  with  accidental  wounds  of  the 
eye  is  a  fairly  frequent  experience.  Many  cases  are  not  difficult  to  deal 
with,  but  on  the  other  hand  there  are  cases,  especially  when  the  wound 
in  the  cornea  or  corneo-sclera  is  an  extensive  or  irregular  one,  which  are 
difficult  to  manage.  Individual  experience  even  over  a  long  period  is 
never  very  extensive,  but  the  numerous  eye  injuries  that  occurred  during 
the  war  gave  to  those  who  were  in  charge  of  ophthalmic  wards  over- 
seas an  extraordinary  opportunity  of  dealing  with  not  only  great  numbers 
but  an  infinite  variety  of  wounds  of  the  eye  associated  with  prolapse 
of  the  uvea. 

Attempts  at  reposition  of  prolapsed  iris  should  be  avoided  on  account 
of  the  risk  of  infection  of  the  interior  of  the  eye,  and  because  such  a 
procedure  is  useless,  as  the  reposed  iris  will  again  prolapse.  Every 
attempt  should  be  made  not  only  to  remove  the  piece  of  iris  prolapsed, 
but  the  wound  should  be  cleared  of  uvea ;  if  left  with  iris  incarcerated 
one  or  other  of  the  following  undesirable  conditions  will  ensue  :  — 

(a)  Delayed  healing  of  the  wound. 

(b)  A  weak  scar  which  may  bulge  before  the  intra-ocular  pressure. 

(c)  Defective  vision  due  to  a  displacement  of  the  pupil  and  irregular 
refraction  of  the  cornea. 

(d)  Iridocyclitis. 

(e)  Sympathetic  iridocyclitis. 

In  any  case  the  appearance  of  the  eye  is  much  better  with  a  well 
made  iridectomy  than  with  a  distorted  pupil  and  a  leukoma  adhser 

When  undertaking  the  removal  of  a  prolapse  of  the  iris  a  great  deal 
depends  upon  the  length  of  time  that  has  passed  since  the  accident,  and 
no  doubt  cases  that  come    into  the  hands  of  the  Burgeon  several  d 
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after  the  iris  first  prolapsed  are  very  much  more  difficult  to  deal 
with.  It  is  impossible  to  lay  down  a  definite  time  after  which  it  is 
impossible  or  not  advisable  to  operate.  Cases  can  certainly  be  operated 
upon  and  the  wound  freed  of  uvea  as  long  as  ten  days  after  the  accident. 
A  method  of  operating  which  makes  these  cases  more  easy  to  deal  with 
will  be  mentioned  a  little  later  on. 

It  will  be  convenient  to  divide  the  cases  into  groups  as  follows  : — 

(I)  Cases  in  which  the  wound  is  purely  corneal. 

(II)  Cases  in  which  the  wound  is  at  the  corneo-scleral  margin. 

(III)  Cases  in  which  the  wound  extends  past  the  limbus  into  the 
sclera. 

If  the  prolapse  of  iris  is  complicated  by  the  presence  of  a  magnetic 
foreign  body,  this  should  receive  attention  and  be  removed  from  the  eye 
through  a  separate  incision  before  the  prolapse  is  dealt  with. 

As  a  general  rule  the  patient  requires  a  general  anaesthetic.  This 
will  allow  deliberate  operating,  and  the  surgeon  will  be  able  to  pull  the 
iris  in  any  direction  he  may  consider  necessary  without  feeling  anxious 
lest  the  patient  make  some  sudden  movement  which  may  lead  to 
extensive  tearing  of  the  iris  and  bleeding  that  will  hide  everything  that 
it  is  necessary  to  see  so  as  to  complete  the  operation  properly. 

(I)  Cases  in  which  the  Wound  is  purely  Corneal. 

If  the  wound  be  small  these  cases  are  the  easiest  to  treat.  The 
prolapsed  knuckle  of  iris  should  be  seized  in  toothed  iris  forceps  held  in 
the  right  hand  and  the  iris  gently  pulled  in  each  direction,  from  side  to 
side,  to  and  from  the  ciliary  attachment,  the  iris  within  the  eye  being 
observed  all  the  time.  It  is  important  to  make  certain  that  there  is 
perfect  freedom  of  the  iris  where  it  is  grasped  by  the  edges  of  the 
corneal  wound.  Whilst  drawing  gently  upon  the  iris  seize,  in  the  plane 
of  the  anterior  surface  of  the  cornea  along  the  whole  length  of  the 
prolapse  with  Couper's  capsule  forceps,  release  the  hold  with  the  iris 
forceps  and  drawing  gently  with  the  Couper's  forceps  cut  off  the  iris 
with  de  Wecker's  scissors  pressing  them  gently  upon  the  cornea 
whilst  cutting.  This  cut  must  be  done  with  one  snip  of  the  scissors,  as 
the  hemorrhage  which  follows  will  most  likely  obscure  the  contents  of 
the  anterior  chamber  and  will  not  allow  a  second  attempt  to  be  made 
with  safety  to  the  lens  capsule.  Usually  the  iris  springs  back  into  the 
anterior  chamber  leaving  the  pillars  of  the  consequent  coloboma  quite 
free. 
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What  has  been  done  is,  in  effect,  this  :  A  portion  of  the  iris  not 
previously  prolapsed  has  been  drawn  outside  the  eye,  the  iris  has  been 
put  on  the  stretch,  and  the  cut  with  the  scissors  has  been  made  through 
healthy  iris  drawn  outside  the  eye  by  the  operator. 

Now  wounds  of  the  cornea  are  usually  radial,  the  perforating  instru- 
ment piercing  the  eye  directly  from  before  backwards.  It  is  in  such 
cases  that  treatment  is  not  difficult,  but  when  the  wound  of  the  cornea 
is  ragged,  flap-like  or  tangential  (like  the  wound  made  with  a  keratome) 
the  problem  of  freeing  the  wound  of  the  cornea  completely  is  much 
more  difficult.  It  is  not  difficult  to  free  that  portion  of  the  iris  that 
followed  the  path  of  withdrawal  of  the  perforating  instrument,  as  the 
repositor  can  be  used  passing  it  into  the  eye  in  the  same  plane  and 
direction  in  which  the  perforating  instrument  entered  the  eye.  But  the 
repositor,  however  bent  or  manipulated,  cannot  be  made  to  engage  that 
portion  of  the  iris  which  lies  under  the  lower  lip  of  the  valve-shaped 
wound,  and  consequently  that  pillar  of  the  colobomais  often  left  still 
engaged  in  or  adherent  to  the  wound  in  the  cornea. 

The  plan  that  has  been  used,  with  success  in  such  cases  is  as  follows  : 
Before  attempting"  to  deal  with  the  prolapse  of  iris,  and  whilst  there  is 
still  an  anterior  chamber,  make  a  small  incision  in  the  cornea  at  a  point 
just  opposite  the  accidental  wound  and  3  mm.  within  the  limbus  ;  the 
wound  need  not  be  more  than  4  mm.  long.  Now  deal  with  the  prolapse 
and  free  it  as  well  as  possible.  After  this  the  repositor  may  be  used  by 
inserting  it  within  the  eye  through  the  incision  made  with  the  keratome 
and  the  pillars  of  the  coloboma  replaced.  If  a  foreign  body  has  been 
removed  previously,  the  incision  made  for  the  removal  may  be  used  for 
inserting  the  repositor. 

The  above  remarks  apply  to  a  case  in  which  operation  is  undertaken 
within  twenty-four  hours  of  the  accident,  and  before  any  firm  adhesions 
have  formed  between  the  prolapsed  iris  and  the  edges  of  the  corneal 
wound.  If  more  than  a  day  has  passed,  and  especially  if  several  days 
have  passed,  since  the  accident  the  operation  is  much  more  difficult.  The 
iris  will  be  covered  with  greyish  lymph  and  sodden  with  exudate  where 
it  is  prolapsed  and  the  edges  of  the  corneal  wound  softened  and  g 
with  infiltration.  The  lymph  should  be  gently  teased  away  from  the 
iris  with  a  repositor  under  a  stream  of  warm  saline  solution,  which  will 
cause  the  prolapsed  iris  to  be  seen  more  easily  as  it  is  washed  here  and 
there  by  the  stream  of  lotion,  for  it  must  be  remembered  that  tin 
is  often  almost  completely  bleached  and  much  attenuated.  It  is  now- 
seized  and  carefully  freed.     This  is  beat  done  by  paying  attention  to  each 
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part  of  the  corneal  wound  in  turn.  Draw  the  prolapse  away  from  one 
side  almost  in  the  plane  of  the  cornea,  and  whilst  doing  this,  gently 
insert  the  iris  repositor  between  the  lip  of  the  corneal  wound  and  the 
iris,  breaking  down  adhesions  all  the  time  until  it  is  possible  to  pull 
uninjured  iris  from  within  the  eye  all  along  the  edge  of  the  wound  in 
the  cornea.  This  must  be  repeated  in  all  directions,  and  then  the  iris 
cut  off  as  described  above. 

(II)  Cases  in  which  the  Wound  is  at  the  Corneo-scleral 

Margin. 

In  these  cases  the  wound  is  not  infrequently  punctiform,  and, 
although  the  wound  will  allow  the  iris  to  prolapse,  it  is  not  sufficiently 
large  to  admit  the  iris  repositor  after  the  iris  has  been  removed.  Here 
again  the  advantage  of  the  preliminary  corneal  incision  will  be  seen. 

(Ill)   Cases  in  which  the  Wound  extends  past  the   Limbus, 

THUS    INVOLVING    BOTH    CORNEA    AND    SCLERA. 

Here  the  corneo-scleral  wound  and  subsequent  prolapse  of  iris  is 
complicated  by  a  wound  in  the  conjunctiva.  As  the  conjunctiva, 
lacerated  or  cut,  falls  together  and  soon  becomes  adherent  by  its  cut 
edges,  it  is  difficult  to  judge  the  extent  of  the  wound  and  the  amount 
of  uvea  prolapsed ;  hence  the  importance  of  exposing  freely  the  corneo- 
scleral wound  and  the  inadvisability  of  attempting  an  operation  until  the 
conjunctiva  has  been  drawn  quite  freely  to  one  side.  With  an  ordinary 
strabismus  scissors  extend  the  conjunctival  wound,  undermining  if 
necessary,  and  then,  having  passed  a  suture  through  each  edge,  let  your 
assistant  draw  the  edges  apart  or  attach  a  small  artery  forceps  to  the 
end  of  each  suture  and  allow  them  to  retract  the  wound  by  their  own 
weight.  The  corneo-scleral  is  then  beautifully  exposed  and  the  pro- 
lapsed iris  and  ciliary  body  can  be  seen  along  its  whole  length  and 
deliberately  dealt  with.  It  is  important  that  such  wound  in  the  sclera 
should  be  completely  covered  with  conjunctiva,  and  unless  the  edges  of 
the  conjunctiva  fall  together  easily  and  without  tension,  the  conjunctiva 
should  be  undermined  around  the  scleral  wound  and  detached  from  the 
limbus  on  each  side  by  cutting  round  the  edge  of  the  cornea.  To  ensure 
immediate  closure  of  the  wound  the  conjunctiva  should  not  be  sutured 
edge  to  edge,  but  by  two  or  more  U-shaped  sutures  passed  a  little 
distance  from  the  edge  of  the  conjunctival  wound.  The  question  of 
the  use  of  scleral  sutures  will  admit  of  discussion,  but   they  are  difficult 
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to  pass  even  when  each  is  passed  from  the  edge  of  the  wound  to  the 
•exterior,  and  the  probability  of  bruising  the  eye  severely  and  losing 
vitreous  is  very  great.  The  conjunctival  suture  passed  in  the  way 
•described  causes  good  adaptation  of  the  edges  of  the  scleral  wound  and 
braces  them  up  quite  satisfactorily. 

A  very  troublesome  type  of  case  is  one  in  which  the  wound  has 
passed  through  the  limbus  on  one  side  across  the  cornea  and  through 
the  limbus  on  the  other  side.  These  cases  will  only  permit  of  con- 
servative treatment  when  the  wound  is  just  within  the  limbus  ;  wounds 
which  pass  across  the  middle  of  the  cornea  will  cause  so  much  harm 
to  the  eye  that  it  will  have  to  be  excised  at  once. 

In  those  cases  which  allow  an  attempt  to  save  the  eye  the  wound 
usually  passes  across  the  lower  part  of  the  cornea,  and  it  will  be  found 
that,  after  the  prolapsed  iris  has  been  removed,  the  edges  of  the  cornea 
•do  not  fall  into  apposition  and  that  any  chance  of  healing  is  very  small 
and  the  risk  of  intra-ocular  equally  great.  Much  more  is  this  the  case 
when  the  prolapse  has  been  present  several  days,  and  the  lower  corneal 
flap  accustomed,  as  it  were,  to  its  vicious  position. 

These  wounds  must  therefore  be  liberally  covered  with  conjunctiva 
with  the  sutures  so  placed  in  the  conjunctiva  as  to  help  to  approximate 
the  edges  of  the  corneal  wound.  The  conjunctiva  should  be  detached  from 
the  periphery  of  the  cornea  in  about  its  lower  third  or  over  one-half 
and  drawn  straight  across  the  cornea  and  sutured  at  the  opposite  limbus. 
Such  sutures  will  hold  from  five  to  seven  days,  and  when  they  have 
broken  loose  the  conjunctiva  will  have  become  firmly  adherent  to  the 
site  of  the  injury. 

A  Note  on  the  Removal  of  Non-magnetic  Foreign  Bodies  from 
the  Anterior  Chamber. 

The  removal  of  non-magnetic  foreign  bodies  from  the  anterior 
chamber  is  usually  not  only  very  difficult  but  of  extreme  danger  to  the 
lens.  It  has  been  usual  when  a  foreign  body  is  lying  on  the  iris  (often 
in  the  lower  part  of  the  anterior  chamber)  to  make  an  incision  at  the 
limbus  with  a  keratome  at  the  site  of  the  foreign  body  and  then  intro- 
ducing a  curved  iris  forceps  to  try  to  seize  the  foreign  body  and  so 
remove  it.  This  often  fails,  and  then  an  iridectomy  is  made  in  the 
hope  of  including  the  foreign  body  in  the   piece  of   iris   removed. 

The  reason  why  it  is  so  difficult  or  impossible  to  remove  th 
body  in  this  way  is  largely  due  to  the  fact  that  the  incision  at  the  limbus 
ds  not  on  the  same  plane  as  the  iris,  and  therefore  not  on  the  same  plane 
ju — 15fi 
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as  the  foreign  body,  and  consequently  it  is  not  possible  in  so  small 
a  wound  sufficiently  to  depress  the  points  of  the  forceps  used  so  as  to 
hold  the  foreign  body  securely.  If  the  foreign  body  be  at  the  angle 
of  the  anterior  chamber  there  is  a  lip  of  the  sclera  between  the  forceps 
and  the  foreign  body  round  which  it  is  not  possible  to  manoeuvre  the 
point  of  the  forceps,  and  the  attempt  becomes  an  impossibility.  Again, 
if  the  first  attempt  fail,  the  iris  will,  in  all  probability,  be  injured  and 
blood  will  cover  the  field  of  operation.  The  following  plan  simplifies 
operation :  Make  a  keratome  incision  in  the  cornea  half  way  between 
the  centre  and  the  limbus  (i.e.,  3  mm.  inside  the  limbus)  in  the  quadrant 
of  the  cornea  lying  over  the  foreign  body  and  with  the  point  of  the 
keratome  driven  towards  the  foreign  body.  If  the  point  of  the  keratome 
seems  to  drive  too  near  the  angle  of  the  chamber  the  wound  may  te 
enlarged  by  side-to-side  movements  instead  of  by  an  onward  thrust. 
The  foreign  body  may  now  be  easily  seized  with  toothless  iris  forceps 
and  withdrawn.  The  risk  of  prolapse  of  iris  is  also  avoided,  as  with 
corneal  incisions  in  this  situation  the  iris  does  not  prolapse  as  is  so  often 
the   case  in  incisions  at   the  limbus. 

In  a  case  in  which  an  eyelash  was  lying  on  the  lens  and  no  part 
lying  on  the  iris  a  similar  procedure  was  adopted,  but  the  lash  was  first 
disengaged  and  gently  coaxed  over  the  iris  by  a  stream  of  saline  solution 
through  the  silver  nozzle  of  a  M'Keown  set  of  irrigators  devised  for  the 
treatment  of  immature  cataract. 

DISCUSSION. 

The  PRESIDENT :  This  is  an  exceedingly  valuable  and  very  suggestive 
paper.  Most  of  us  have  been  confronted  with  these  difficulties,  and  we  have 
always  felt  the  great  responsibility  in  deciding  what  is  the  best  course  to  take. 
This  paper  makes  some  of  the  difficult  matters  clearer. 

Sir  William  Lister:  Mr.  Goulden's  paper  is  most  illuminating.  I  was 
not  very  clear  about  the  very  difficult  situation  when  there  is  a  -wound  across 
the  cornea,  well  away  from  the  margin,  and  the  iris  well  caught  in.  How 
would  Mr.  Goulden  propose  to  free  the  peripheral  portion  of  the  iris  from 
the  lip  of  the  wound  ?  It  is  extraordinarily  difficult  to  have  the  iris  hanging 
out.  If  it  is  pulled  on  it  may  cause  a  tremendous  amount  of  irido-dialysis. 
I  do  not  know  whether  he  suggests  making  a  further  incision  from  the  opposite 
side  of  the  wound  and  pass  a  repositor  behind  the  iris.  I  saw  Mr.  Goulden 
do  several  of  these  procedures  of  which  ho  speaks,  and  they  came  off  most 
beautifully. 

(Mr.  GOULDEN  described  the  method  by  the  aid  of  the  blackboard). 
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Perithelioma    of    the    Lid.1 

By  E.  S.  Charsley. 

Patient  a  male,  aged  60.  He  is  now  dead,  but  I  have  brought 
specimens,  as  I  thought  it  was  an  unusual  kind  of  case.  He  was  brought 
to  me  by  his  medical  attendant  at  the  end  of  last  December,  in  perfect 
health.  The  doctor  had  mistaken  this  tumour  for  an  ordinary 
Meibomian  cyst :  he  had  incised  it  and  tried  to  scrape  it  out.  Under 
cocaine  I  immediately  removed  the  tumour,  which  was  25  mm.  long  and 
15  mm.  wide.  The  man  continued  in  good  health  for  two  months,  and 
then  the  pre-auricular  gland  began  to  enlarge,  and  there  was  some  loss 
of  vigour.  Two  months  subsequently  to  that  he  developed  weakness  in 
the  spine,  and  ultimately  curvature,  and  the  opinion  was  that  recurrence 
had  taken  place  in  the  vertebra?.  The  man  died  six  months  after  the 
tumour  first  became  noticeable.  I  particularly  asked  the  medical 
attendant  to  let  me  know  when  the  end  came,  as  I  wanted  to  get  the 
gland  to  examine  :  but  I  did  not  know  of  his  death  until  a  fortnight 
after  it  had  occurred. 

As  far  as  I  have  been  able  to  gather  from  the  literature  to  which  I 
have  access,  perithelioma  appears  to  be  exceptionally  uncommon,  only 
three  or  four  instances  having,  I  think,  been  seen.  Dr.  F.  E.  Taylor, 
pathologist  at  Charing  Cross  Hospital,  to  whom  I  showed  the  specimen. 
named  it  perithelioma,  and  I  would  particularly  like  to  hear  the  views 
of  any  pathologists  present.  Peritheliomata  are  described  as  being 
only  slight  malignancy,  but  the  opposite  was  the  case  here.    The  tumour 

1  At  a  meeting  of  tbe  Section,  held  Juue  9,  1920. 
JV — or   1 
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was  encapsuled  and  easily  removed,  being  closely  adherent  only  to  the 
edge  of  the  lid,  5  mm.  of  which  it  was  necessary  to  remove  with  the 
growth.     There  was  no  local  recurrence. 

DISCUSSION. 

Mr.  Treacher  Collins  :  I  do  not  see  that  there  is  any  definite  relation- 
ship between  the  cells  of  the  growth  and  the  vessel  walls.  It  has  an  alveolar 
structure  :  I  should  describe  it  as  an  alveolar  sarcoma. 

Mr.  LESLIE  PATON  :  It  may  be  of  interest  if  I  refer  to  the  history  of  a 
case  of  my  own,  one  of  endothelioma  of  the  orbit.  The  case  was  shown  at 
the  Ophthalmological  Society  in  1904,  and  specimens  of  the  growth  were 
shown  the  same  year.  The  interesting  feature  in  that  case  was  the  method  of 
transmission.  The  growth  was  freely  removed,  but  recurred  locally,  and  the 
contents  of  the  orbit  were  removed.  Within  three  months  the  patient  had  an 
enlargement  of  the  pre-auricular  gland,  and  of  a  submaxillary  gland.  Mr.  Pepper 
himself  removed  them,  and  they  also  were  examined,  and  were  found  to  be  of 
the  same  nature  as  the  original  orbital  growth.  There  was  a  gradual  spread 
until  the  axillary  glands  became  involved,  and  a  subsequent  spread  to  the 
mediastinum.  The  patient  (a  female)  ultimately  died  within  two  years  of  the 
removal  of  the  original  growth.  There  was  a  huge  mediastinal  growth,  which, 
again,  was  of  the  same  nature  as  the  first  tumour.  The  interest  of  the  case 
lies  in  the  transmission  of  a  growth  of  this  nature  by  lymphatic  channels. 
The  early  history  of  the  case  is  given  in  the  Transactions  of  the  Ophthalmo- 
logical  Society,  1905,  xxv,  p.  240. 

Mr.  M.  S.  MAYOU  :  The  cells  of  this  tumour  are  particularly  large,  and  I 
think  the  diagnosis  of  perithelioma  is  the  most  likely  one.  It  is  difficult  to 
separate  some  of  the  endothelial  tumours  into  the  various  groups :  they  often 
take  an  areolar  arrangement.  I  have  seen  several  endotheliomata  of  the 
large  celled  type,  such  as  this,  and  they  seemed  to  be  very  malignant  indeed, 
as  this  was.  The  tumours  when  large  in  size  broke  down  into  soft  caseous- 
looking  material.  I  have  one  specimen  of  endothelioma  of  the  lid,  but  it 
is  composed  of  round  cells. 


Case  of  von  Recklinghausen's  Disease. 

By  Arthur  W.  Ormond,  F.R.C.S. 

E.  J.,  aged  28,  gardener,  came  to  Guy's  Hospital  on  April  26,  1920, 
complaining  of  headache  and  failure  of  sight.  Vision  :  Bight  eye,  ,'s 
some;  left  eye,  ,';A.  Tost-neuritic  optic  atrophy  in  both  eyes;  rather 
more  marked  in  right  eye.     Colour  vision  defective.     Fields  of  vision 
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very  contracted.  Wassermann  reaction  negative.  Hands  and  feet  are 
larger  than  normal.  Supra-orbital  ridges  prominent.  Kyphosis,  slight 
degree.  The  headache  is  referred  to  the  right  side  and  also  the  occi- 
pital region.  The  history  of  failing  sight  dates  back  vaguely  to  the  time 
when  he  was  in  the  Labour  Corps  in  France,  and  he  attributes  it  to 
the  uncongenial  task  of  acting  as  grave-digger.  He  is  mentally  slow, 
being  unable  to  read  or  write  or  to  do  more  than  the  simplest 
arithmetic. 

Over  the  covered  parts  of  the  trunk,  both  front  and  back,  extending 
from  the  neck  to  the  thighs,  are  extensive  areas  of  pigmentation  with 
freckle-like  blotches  and  some  areas  of  light  brown  extending  to  2  or 
3  in.  in  diameter.  This  pigmentation  has  been  noticed  from  childhood, 
but  some  of  the  areas  patient  thinks  have  increased  within  his  memory 
and  become  darker.  In  the  skin  and  subcutaneous  tissues  are  some  soft 
non-fluctuating  masses,  which  feel  like  fibro-lipomata,  and  are  not  painful 
to  touch.  These  tumours  vary  in  size  from  that  of  a  pea  to  a  mass  1|  in. 
across.  There  is  one  large  one  in  his  scalp,  another  over  the  left  scapula  ; 
others  of  smaller  size  can  be  seen  in  various  places,  and  on  looking  along 
the  surface  of  the  skin  in  a  good  light  a  large  number  of  undulations 
too  small  and  smooth  to  be  felt  with  the  finger  can  be  observed. 
The  heart  is  normal.  Systolic  blood  pressure,  105  ;  diastolic,  80. 
Eespiratory  system  normal,  except  that  the  chest  is  irregularly  shaped. 

Patient  is  one  of  a  family  of  twelve  children,  six  boys  and  six 
girls.  He  has  always  been  over-developed,  and  was  in  1915  much  bigger 
and  stouter  than  at  present  ;  the  last  two  years  he  has  been  losing 
flesh.  His  appetite  sometimes  fails  for  days  together,  his  mother- 
says,  and  his  sight  varies  considerably  at  different  times.  The  stoop 
and  general  change  was  noticed  in  1917  first  of  all,  but  the  changes 
must  be  very  gradual,  as  the  dates  given  by  his  mother  are  quite  vague. 
His  previous  maladies  seem  to  have  been  the  usual  exanthemata  and 
three  or  four  attacks  of  quinsy.  There  is  a  history  of  fits  :  one  which 
took  place  in  1919,  and  nearly  resulted  in  the  death  of  the  patient  by 
being  run  over. 

The  interesting  point  is  the  association  between  the  two  classes  of 
symptoms  ;  those  associated  with  the  neurofibromatosis,  and  those  which 
are  referable  to  some  increased  action  in  the  pituitary  body.  I  think 
the  symptoms  rather  suggest  that  at  some  time  the  patient  has  had  hyj 
pituitarism,  but  in  the  last  three  or  four  years  the  symptoms  have  rather 
suggested  hypopituitarism.  One  would  like  to  be  able  to  attribute  all  the 
symptoms  to  one  cause:  and  to  my  mind  it  would  be  possible — tho 
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I  agree  it  would  be  impossible  to  prove  it — that  he  may  have  some  sort 
of  condition  affecting  the  fibrous  tissue  in  the  base  of  his  brain,  which 
might  explain  the  pituitary  trouble,  also  the  optic  neuritis  and  his  general 
symptoms.  Although  it  is  true  that  the  optic  nerve  is  not  a  peripheral 
nerve — that  it  is  part  of  the  brain — yet  Alexis  Thomson  has  quoted 
four  cases  in  which  the  optic  nerve  was  involved,  and  that  authority 
clearly  states  that  in  different  cases  the  whole  of  the  cranial  nerves 
have  been  implicated.  I  show  you  the  skiagram,  which  indicates 
that  the  sella  turcica  is  small,  but  there  is  some  interference  with 
the  upper  part,  as  if  it  were  pressed  down  by  the  enlarged  clinoid 
processes.  The  stereoscopic  view  shows  it  better :  the  anterior  and 
posterior  clinoid  processes  meet  over  the  sella  turcica. 

DISCUSSION. 

Mr.  J.  H.  FlSHEE  :  I  have  nothing  useful  to  say  about  this  case,  but  it 
is  a  very  interesting  one.  A  fibrosis  implicating  the  pituitary  body  is  a 
feasible  proposition.  The  difficulty  is  that  the  main  pituitary  symptoms  here 
appear  to  be  those  of  hyperpituitarism,  inducing  the  acromegalic  features.  If 
Mr.  Ormond's  view  is  correct,  one  has  to  imagine  that  in  the  early  fibrous 
developments  in  the  neighbourhood  of  the  pituitary  body  there  was  produced 
some  irritation  of  the  pituitary  gland,  which  led  to  an  increase  in  its  secretion, 
and  to  the  acromegaly  which  still  persists.  There  seems  to  be  no  enlargement 
of  the  sella  turcica,  and  that  lends  support  to  the  idea  that  Mr.  Ormond  holds. 
I  do  not  know  enough  about  the  pathology  of  von  Recklinghausen's  disease  to 
carry  the  matter  any  further  than  that.  I  do  not  suppose,  for  example,  that 
there  is  any  association  between  that  disease  and  the  condition  of  any  other  of 
the  ductless  glands. 

Mr.  A.  "W.  OEMOND  (in  reply)  :  I  suppose  the  pigmentation  may  have  a 
relationship  to  some  involvement  of  other  glands,  such  as  the  suprarenals  :  but 
here  there  is  no  pigmentation  of  mucous  membranes,  such  as  is  found  in 
Addison's  disease.  In  this  patient  the  pigmentation  is  rather  that  described 
by  von  Eecklinghausen  as  enlarged  freckles,  and  he  considered  the  pigmentation 
was  most  marked  over  various  prominences,  where  pressure  is  borne.  This 
man  has  one  over  the  scapula,  for  instance,  where,  when  lying  in  bed,  there 
would  be  pressure  :  also  a  kind  of  mole  on  the  right  hip.  Pain  does  not  seem 
to  have  generally  been  a  marked  feature  in  these  cases.  This  man  says  he 
gets  pain  of  a  shooting  character  in  the  lesions  sometimes,  and  that  they  ache, 
but  lie  has  never  complained  that  they  are  tender  when  they  have  been 
manipulated  and  examined.  Therefore  I  imagine  the  nerves  themselves  are 
well  protected:  the  change  is  in  the  fibrous  tissue  of  the  nerve  sheaths. 
Still,  with  such  a  name  as  neurofibromatosis  attached  to  ;i  condition  one 
would  expect  there  Co  lie  pain.  There  have  been  no  nerve  symptoms  in 
this  case. 
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Cyst  of  the  Iris. 
By  W.  H.  McMullen,  F.R.C.S. 

F.  M.,  a  gikl,  aged  17.  Nothing  wrong  was  noticed  until  patient 
was  a  year  old,  when  a  small  spot  was  observed  in  the  left  eye.  This 
increased  gradually  in  size.  She  attended  at  the  out-patients'  department 
under  Mr.  Hartridge  at  the  Westminster  Hospital  for  six  months.  He 
operated  on  her  at  the  Royal  Westminster  Ophthalmic  Hospital  on 
January  19,  1905.  The  note  on  her  out-patient  letter  reads  :  "  Small 
iridectomy  with  removal  of  the  cyst."  Condition  before  operation  is  not 
described.  She  came  to  the  Royal  Westminster  Ophthalmic  Hospital 
on  May  21,  1920,  complaining  of  slight  soreness  of  the  left  eye  and 
pain  in  the  right  brow.  She  also  "  thought  the  film  was  growing 
slightly  over  the  eye." 

Present  condition  :  Coloboma  of  iris  in  left  eye,  extending  from  "  7.30 
to  11  o'clock."  Occupying  the  periphery  of  the  anterior  chamber  in  the 
region  of  the  coloboma  with  the  exception  of  the  extreme  lower  part  is 
a  greyish  thin-walled  translucent  cyst.  It  consists  of  two  parts,  a 
rounded  head  above,  3  mm.  in  diameter,  and  a  fusiform  body  below, 
5"5  mm.  in  length  with  a  maximum  width  of  2  mm.  The  head  overlaps 
the  upper  inner  part  of  the  body  of  the  cyst,  the  two  parts  being  divided 
by  a  very  marked  constriction.  The  appearance  at  first  sight  suggests 
the  presence  of  two  contiguous  cysts,  but  on  close  examination  no 
septum  can  be  made  out  between  the  two  parts,  and  the  cavity  appears 
to  be  continuous.  The  whole  of  the  anterior  surface  of  the  head  of  the 
cyst  is  in  contact  with  the  cornea.  Only  the  outer  part  of  the  lower 
segment  appears  to  touch  the  cornea.  Attenuated  iris  tissue  can  be 
seen  on  both  the  anterior  and  posterior  surfaces  of  the  upper  part. 
There  is  a  small  deep-seated  opacity  in  the  cornea  over  the  lower  part 
of  the  cyst.  On  the  surface  of  the  lens  capsule  there  is  a  fine  deposit  of 
pigment.  A  small  opacity  is  present  deep  in  the  lower  outer  segment 
of  the  lens,  and  a  few  peripheral  cortical  stria^  in  the  posterior  layers 
below.  The  fundus  is  normal.  Tension  normal.  Left  vision.  |  part  : 
c  — 1'5  cyl.  207  =  !■!  Parfc-     Right  vision,  |.j  part.     Right  eye  normal. 

The  commonest  cause  of  cyst  in  the  anterior  part  of  the  iria,  1 
suppose,  is  injury,  with  the  implantation  of  epithelium.  There  is  no 
history  of  injury  in  this  case.     The  child  was  born  in  natural,  though 
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prolonged,  labour ;  no  instruments  were  used.  The  mother  says  there 
were  no  signs  of  bruising  or  injury  about  the  eye  at  the  time  of  birth, 
and  has  no  recollection  of  any  subsequent  injury.  As  a  spot  was  noticed 
when  the  child  was  almost  a  year  old,  it  must  be  regarded  either  as 
congenital,  or  as  coming  on  at  a  very  early  age.  As  there  was  no  injury 
leading  to  implantation  of  epithelium,  it  must  be  a  serous  or  endothelial 
cyst.  The  vision  is  good  and  the  eye  is  giving  no  trouble,  therefore  I 
propose  to  leave  the  eye  alone.  Assuming  it  to  be  an  endothelial  cyst, 
Mr.  Collins  has  suggested  that  simple  transfixion  should  suffice  to  bring 
about  its  disappearance. 

DISCUSSION. 

Mr.  J.  H.  Fisher  :  This  case  reminds  me  very  much  of  one  under  my 
charge  which  was  undoubtedly  an  implantation  cyst,  the  result  of  injury.  Sir 
William  Lister  will  probably  recollect  it.  The  patient  was  an  officer  who  was 
serving  in  the  war,  and  I  came  across  him  first  when  he  was  a  schoolboy  and 
had  an  injury,  a  puncture  wound  with  prolapsed  iris.  My  operation  left  him 
with  a  coloboma  beneath  the  upper  lid  ;  he  had  full  vision.  Then  he  served 
in  the  war,  and  developed  a  cyst  in  the  lowest  part  of  the  angle  of  the  anterior 
chamber.  The  appearance  was  exactly  as  in  this  present  case.  He  came 
under  my  care  again,  and  I  dealt  with  that  cyst  first  of  all  by  simple  puncture, 
and  subsequently  by  more  complete  transfixion.  That  temporarily  improved 
matters,  but  the  cyst  refilled.  Eventually,  I  was  compelled  to  do  iridectomy 
in  the  downward  situation,  so  that  he  now  has  a  coloboma  upwards,  and 
another  downwards.  It  is  three  or  four  years  since  the  final  operation,  and 
there  has  been  no  recurrence.  While  aocepting  Mr.  McMullen's  history  as 
he  gleaned  it  in  this  case,  I  think  there  must  have  been  some  injury,  a  small 
puncture,  which  was  unobserved  at  the  time. 

Mr.  Treacher  Collins  :  Cysts  of  the  iris  do  sometimes  arise  without 
injury,  and  it  is  very  important  to  differentiate  between  endothelial  and 
epithelial  iris  cysts.  The  latter  are  always  secondary  to  perforation  injury,  and 
are  due  to  the  implantation  of  surface  epithelium.  The  endothelial  cysts  arise 
spontaneously  as  the  result  of  closure  of  the  crypts  on  the  surface  of  the  iris; 
they  are  lymphatic  cysts.  The  differentiation  is  important  in  regard  to  the 
treatment  which  should  be  adopted.  It  is  obviously  of  no  use  simply  to  puncture 
an  epithelial  cyst,  because  as  long  as  the  epithelial  lining  remains,  it  may 
spread  to  other  parts  of  the  anterior  chamber.  An  endothelial  iris  cyst  may 
he  cured  by  transfixion  ;  in  one  such  case  which  I  treated  in  this  way  the  cyst 
collapsed,  and  never  re-formed.  I  have  treated  an  epithelial  cyst  successfully  by 
doing  a  wide  iridectomy  and  getting  the  whole  lining  membrane  of  the  cyst 
away  so  that  no  recurrence  occurred. 
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Mr.  J.  H.  FISHER  (in  further  comment) :  Is  it  not  against  the  idea  of  it 
being  endothelial  that  the  primary  operation  done  at  Westminster  Ophthalmic 
Hospital  was  for  a  cyst?  If  it  were  endothelial,  the  wide  iridectomy  should 
have  cured  it,  but  it  is  not  finally  cured,  and  perhaps  we  now  see  it  in  a  larger 
form  than  before.  It  seems  likely  it  is  a  cyst  which  has  been  caused  by  some 
unnoticed  perforating  injury. 

Sir  WILLIAM  Lister  :  I  had  a  case,  abroad,  that  of  a  Frenchman  who  had 
a  cyst  of  the  iris.  As  it  was  non-translucent,  the  condition  was  thought  to  be 
a  growth  and  the  eye  was  removed.  Sections  were  made  of  it,  and  this  definitely 
proved  that  the  cyst  was  lined  by  a  number  of  layers  of  epithelial  cells.  There 
seemed  therefore  no  doubt  that  it  was  a  case  of  epithelial  implantation  cyst. 
There  was,  however,  no  history  of  any  injury.  It  has  always  seemed  to  me 
that  a  possible  explanation  of  implantation  epithelial  cysts  arising  without 
history  of  injury,  is,  that  owing  to  the  habit  so  common  among  women  of 
casually  putting  needles  and  pins  into  pillows,  or  other  places  which  may  be 
handy,  such  as  the  front  of  their  dress,  a  baby's  cornea  might  easily  be 
punctured  when  the  child  is  put  down  hurriedly  on  a  pillow  or  held  against  a 
woman's  dress  in  which  a  needle  or  pin  had  been  deposited,  and  no  one  would 
be  aware  of  the  injury  which  had  been  done. 

Mr.  M.  S.  MAYOU :  I  do  not  think  that  all  the  cases  of  lymphatic  cyst  of 
the  iris  end  so  happily  after  puncture  as  Mr.  Collins's  did,  because  I  remember 
one  case  which  I  examined  pathologically  in  which  a  piece  of  cyst  wall  was 
excised  ;  it  was  lined  by  endothelium,  and  the  patient  got  a  recurrence  just  at 
the  site  of  the  original  cyst.  The  surgeon  again  excised  the  cyst,  and  it  was 
followed  by  sympathetic  ophthalmia. 

Mr.  A.  W.  Ormond  :  I  have  seen  four  cases  in  the  last  three  or  four  years 
in  children  who  have  been  brought  to  me  with  perforating  wound,  with  a  little 
tag  of  iris  involved,  cases  in  which  nobody  had  the  slightest  idea  as  to  how  it 
happened.  I  think  Sir  William  Lister's  suggestion  is  not  so  far-fetched  as  it 
might  at  first  appear  to  be.  The  wound  would  heal  up,  and  nobody  would 
know  anything  about  it.  In  those  four  cases  there  was  either  actual  prolapse 
of  the  iris,  or  adhesion  of  the  iris  to  the  posterior  surface  of  the  cornea. 

Mr.  Greeves  :  I  remember  seeing  a  case  of  the  kind  when  I  was  curator 
at  Moorfields,  a  child  with  a  cyst  of  the  iris.  An  iridectomy  was  done,  and  the 
cyst  removed.  The  cyst  was  lined  by  stratified  epithelium,  and  we  did  not 
obtain  any  history  of  injury.  I  do  not  know  what  the  subsequent  course  of 
that  case  was. 
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Symmetrical  Crystal-like    Deposits  in  the  Region  of 
Bowman's  Membrane. 

By  W.  T.  Holmes^ Spicer,  F.R.C.S.  (President). 

I  first  saw  this  patient  a  week  ago  ;  she  is  a  healthy  young  woman, 
aged  about  28.  The  only  history  obtained  is  that  of  gradual  failure  of 
sight  for  the  last  three  or  four  years  ;  there  is  no  failure  of  sight  in 
other  members  of  the  family.  Her  vision  is  T62  in  each  eye.  With  the 
exception  of  the  cornea  the  eyes  are  quite  normal.  There  is  a  horse- 
shoe   shaped   deposit    in   the   centre  of   the    cornea,  occupying  about 


one-fifth  of  the  corneal  diameter,  the  open  part  of  the  horseshoe  being 
towards  the  nose.  On  magnification  the  surface  of  the  cornea  is  quite 
bright.  A  little  beneath  the  surface,  in  the  region  of  Bowman's 
membrane,  there  is  a  fairly  thick  deposit  of  little  golden-coloured  lines, 
some  of  which  end  in  minute  spear-heads.  They  seem  to  be  grouped 
round  separate  centres,  and  in  two  places  there  are  little  rosettes  of 
radiating  lines ;  where  the  deposits  are  densest  there  is  quite  a  thick 
felt  of  lines,  but  at  the  edge  the  lines  stand  out  against  the  background 
of  perfectly  clear  cornea.  The  lines  from  their  shape  and  brilliant 
appearance  suggest  organic  crystals  of  some  kind.  The  condition  is  a 
rare  one  ;  I  do  not  think  I  have  ever  seen  anything  like  it. 

Since  the  case  was  shown  at  the  meeting  of  the  Section,  I  have 
found  the  record  of  another  case  from  the  late  Mr.  Devereux  Marshall's 
clinic,  which  was  brought  to  me  by  Mr.  Hudson  in  December,  1915. 
The  patient  was  a  male,  aged  80,   sent  to  Moorfields  by  the  military 
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authorities  for  an  opinion.  There  was  no  history  of  defective  sight  or 
of  any  trouble  with  his  eyes  ;  he  thought  his  sight  was  perfect.  He 
was  a  good  shot  at  a  miniature  range.  His  vision  was  §  in  each  eye. 
In  each  eye  there  was  a  broad  corneal  arcus,  and  the  centre  of  the 
cornea  was  occupied  by  a  small  grey  disc  of  opacity.  It  appeared  to 
be  just  below  the  surface,  which  was  quite  smooth.  It  was  entirely 
made  up  of  minute  spikelets  and  dots  suggesting  crystals  and  identical 
in  appearance  with  the  first  case.  Mr.  Hudson  has  also  shown  me 
corneal  drawings  of  a  whole  family,  some  of  whom  had  the  crystal-like 
spikes,  and  others  an  appearance  like  that  seen  in  the  more  usual 
nodular  deposits.  These  are  interesting  as  showing  the  probable 
affinity  of  the  spikes. 


Herpes  Ophthalmicus  in  a  Child,  aged  3. 

By  G.  W.  Roll,  F.E.C.S. 

I  saw  this  child  a  few  days  ago,  and  as  it  seemed  an  unusually  early 
age  for  such  a  condition,  I  brought  the  patient  here.  The  attack 
occurred  in  February,  simultaneously  with  chicken-pox,  the  latter 
affecting  the  whole  body,  and  the  eruption  remained  on  the  brow.  It 
has  the  typical  distribution  of  herpes  ophthalmicus,  and  the  scarring  is 
very  definite.  Some  of  it  travels  down  the  nasal  nerve  to  the  tip  of  the 
nose,  and  the  cornea  is  affected  too.  There  is  no  surface  lesion  and  no 
involvement  of  the  iris.  The  intimate  connexion  between  chicken-pox 
and  herpes  ophthalmicus  has  been  noted  by  many  observers  recently, 
and  this  appears  to  be  a  case  in  point.  There  was  a  case  of  a  child,  6 
years  of  age  described  by  Dr.  Barber,  and  that  child  had  herpes  ophthal- 
micus and  herpes  zoster  at  the  same  time.  The  mother  of  this  child 
herself  suffered  from  herpes  zoster,  some  time  previously  I  believe,  so  that 
it  could  not  be  a  case  of  infection — if  there  be  such — from  the  mother. 
Several  epidemics  of  chicken-pox  have  been  described  in  which  there 
were  a  number  of  cases  of  herpes  ophthalmicus  :  as  many  as  forty-one 
cases  were,  I  believe,  observed  at  one  time.  There  is  no  oculo-n: 
paralysis  in  this  case.  Their  is  a  point  of  surgical  importance  :  I  have 
noticed  that  in  adults  affected  with  cataract  that  if  they  show  scars  of 
herpes,  it  may  be  of  years  before,  they  recover  very  slowly.  I  believe 
the  condition  has  been  observed  even  in  infancy — i.e..  at  a  tew  mouths 
of  age. 
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DISCUSSION. 

The  PRESIDENT  :  I  suppose  everyone  has  noticed  the  association  between 
herpes  ophthalmicus  and  chicken-pox.  I  have  certainly  had  several  cases  in 
which  there  has  been  this  association.  The  other  point  of  interest  about  this 
case  is  the  youth  of  the  patient.  I  remember  seeing  some  years  ago  a  child 
with  a  corneal  ulcer ;  it  was  part  of  a  herpes  ophthalmicus  ;  there  was  no 
chicken-pox.  The  baby  was  under  a  year  old,  and  the  father  had  himself 
recently  had  herpes.  These  facts  point  to  a  rather  low  degree  of  infectivity, 
and  to  its  possible  conveyance  from  one  person  to  another  by  herpes  direct  or 
by  means  of  chicken-pox. 

Mr.  J.  H.  Fisher  :  With  regard  to  the  infectivity  of  this  condition,  I  recall 
the  case  of  a  patient  with  herpes  ophthalmicus  whose  wife  had  suffered  from 
the  same  condition  a  few  weeks  earlier.  I  myself  had  a  mild  attack  of  herpes 
intercostalis,  and  at  a  short  date  afterwards  my  wife  developed  vesicles  of  the 
skin,  which  a  physician  to  the  London  Fever  Hospital  pronounced  to  be 
chicken-pox,  and  she  was  isolated.  I  remember  a  family  in  which  two 
members  in  the  same  household  were  patients — one  had  chicken-pox,  the 
other  herpes  ophthalmicus.  I  have  seen  an  infant  under  12  months  of  age 
with  herpes  ophthalmicus,  and  I  was  struck  by  the  fact  that  the  baby  was  not 
inconvenienced  by  the  attack,  although  it  was  a  severe  one  from  the  cutaneous 
and  ocular  point  of  view ;  it  sat  up  in  its  cot  and  was  quite  happy.  And  that 
has  been  pointed  out  in  regard  to  herpes  zoster  generally  :  that  the  older  the 
patient  the  more  severe  is  the  pain,  hence,  I  presume,  the  younger  the  patient 
the  less  the  pain.  The  oldest  case  of  herpes  ophthalmicus  which  has  come 
under  my  observation  was  in  a  man  96  years  of  age,  and  a  fatal  result  followed 
in  that  case  in  a  few  days. 

Mr.  Eoll  (in  reply) :  I  think  that  whether  there  is  pain  or  not  depends  on 
the  involvement  of  the  posterior  columns  of  the  grey  matter  of  the  cord ;  that 
is  as  far  as  I  have  been  able  to  make  out  from  a  study  of  the  matter.  Unless 
those  columns  are  involved,  the  hyperesthesia  or  actual  pain  is  not  great. 


Mass    Obscuring    the    Optic    Disc. 

By  J.  F.  Cunningham,  F.E.C.S. 

Patient,  a  boy,  aged  5.  He  was  first  seen  on  May  10, 1920,  at  the 
Central  London  Ophthalmic  Hospital.  The  left  eye  had  been  found  to 
be  defective  at  a  school  inspection  shortly  before.  He  was  struck  in 
the  left  eye  in  August,  1919,  with  the  handle  of  a  scythe  and  had  "a 
bad  black  eye"  after  it.  liight  vision:  f.  Left  vision:  No  perception 
of  light,  tension  normal. 
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An  eye  of  a  brother  of  the  patient  was  excised  for  glioma  of 
the  retina  in  1905,  the  child's  age  being  1£.  He  was  under  the  care 
of  Mr.  Percy  Flernming  at  the  Royal  London  Ophthalmic  Hospital 
(this  statement  has  been  verified).  A  maternal  uncle  lost  an  eye  and 
later  his  life  from  the  same  disease  fifty  years  ago. 

There  is  a  mass  in  the  position  of  the  nerve  entrance  coming  far 
forward  into  the  vitreous,  and  numerous  folds  are  seen  extending  down 
and  in  from  it.  There  is  some  choroidal  disturbance  in  the  region  of 
the  posterior  pole. 


During  the  month  the  condition  has  been  under  observation  it  has 
not  altered  in  appearance.  I  consider  it  to  be  traumatic  in  origin.  It 
comes  soon  after  the  interesting  cases  shown  by  Mr.  Paton  and  Major 
Carruthers,  in  which  swellings  involved  the  optic  nerve  head. 
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Superficial    Punctate    Keratitis. 
By  Baynee  D.  Batten,  M.D. 

T.  S.,  aged  33.  Both  cornese  are  dotted  over,  especially  in  the 
central  portion,  with  fine  superficial  depressions  in  the  epithelium.  The 
depressions  or  ulcers  stain  slightly  with  fluorescin,  but  the  base  of  the 
depressions  is  clear  and  transparent.  The  condition  causes  pain  and 
photophobia  and  considerable  reduction  in  vision.  The  trouble  began  in 
August,  1918,  after  an  operation  for  the  removal  of  a  piece  of  shrapnel 
from  the  kidney.  I  have  attended  him  since  June,  1919,  but  no  per- 
manent improvement  has  taken  place  under  any  form  of  treatment. 
He  obtained  temporary  relief  after  having  a  peritomy  done  and  the 
conjunctiva  stitched  over  his  cornea.  His  general  health  is  very  good, 
and  no  cause  for  the  condition  can  be  found.  His  teeth,  nose,  throat 
and  blood  have  all  been  examined  and  the  reports  are  all  negative. 
There  is  no  iritis.  The  pupils  are  equal  and  active  and  the  fundus 
normal. 

I  think  this  condition  is  somewhat  rare,  and  I  have  brought  the 
case  because  of  the  extraordinary  length  of  time  it  has  been  going  on, 
certainly  two  years.  No  treatment  I  could  think  of,  or  which  has  been 
suggested  to  me,  has  had  any  effect  on  it.  The  man  states  it  always 
abates  in  the  evenings.  I  have  always  seen  it  in  the  early  after- 
noon, which  may  account  for  the  fact  that  no  depressions,  such  as  I 
describe  in  my  account,  can  be  detected  this  evening.  Possibly  the 
depressions  heal  over  at  night  and  become  vesicles.  I  suppose  it 
belongs  to  the  herpes  class.  I  shall  be  very  glad  of  suggestions  as  to 
treatment. 

The  President  :  My  experience  is  that  there  are  two  classes  of  these 
cases :  one  is  a  transitory  kind,  in  which  the  condition  lasts  only  a  few  days, 
and  the  other  which  lasts  a  number  of  years.  Sometimes  there  is  an  invasion 
of  the  whole  epithelium  of  the  conjunctival  sac,  and  there  are  the  same 
punctate  elevations  on  the  conjunctiva  and  the  upper  lid,  as  on  the  cornea. 
I  had  one  man  with  this  condition  in  hospital  for  several  months  and  treated 
him  in  every  kind  of  way.  My  attempts  varied  from  carbolizing  the  whole 
surface  to  stitching  the  conjunctiva  over  it.  In  the  end  the  disease  wore 
itself  out. 
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Congenital  Malformation  in  the  Outer  Canthus. 

By  W.  H.  McMullen,  F.B.C.S. 

This  is  quite  different  from  anything  I  have  ever  seen  before,  and 
I  cannot  hear  that  other  members  have  seen  anything  quite  like  it. 
The  outer  extremities  of  the  left  lids  are  separated  by  a  low  pad  or 


cushion,  covered  with  skin,  which  passes  on  to  the  conjunctiva.    Various 
suggestions  have  been  made  to  me  this  evening  as  to  its  nature  ;  one  is. 
that  there  is  not  really  any  tissue  interposed  between  the  lids,  but  that 
there  is  a  notch  in  the  upper  lid,  with  displacement  of  the  outer  part. 
Some  suggest  that  there  is  a  dermoid  there.     I  do  not  think  then 
a  dermoid:  there  is  only  a  thin  cushion  of  subcutaneous  tissue  :   fcl 
is  no  deformity  of  the  outer  margin  of  the  orbit,  and  the  limits  of  the 
subcutaneous  swelling  are  not  well  defined.     Many  congenital  di 
the  lids  have  been  attributed  to  adhesions  of  the  amnion 
of  amniotic  bands.     This  theory  as   to   their  causation  appears  to  be 
generally  regarded  as  far-fetched  and  in, probable.     It  would,  however, 
explain  this  case  rather  nicely,  if  one  assumed  such  an  adhesion  occurred 
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at  the  outer  margin  of  the  orbit  before  the  development  of  the  lidsr 
preventing  their  union  at  the  outer  canthus. 

Mr.  Treacher  Collins  :  This  case  reminds  me  of  a  class  of  cases,  the 
first  of  which  was  described  by  Sir  George  Berry  in  the  Ophthalmic  Hospital 
Beports,  in  which  there  was  a  notch  in  the  lower  lid  at  the  outer  canthus. 
In  Berry's  case  it  was  symmetrical  in  two  members  of  the  same  family. 
I  have  shown  two  cases  of  similar  character :  one  of  them  closely  resembled 
Mr.  McMullen's  shown  this  evening,  though  there  was  not  quite  such  a  bulging 
mass  between  the  two  divisions  of  the  eyelids.  In  the  two  cases  I  showed, 
there  was,  besides  the  deformity  in  the  eyelids,  a  marked  deficiency  in  the 
development  of  the  malar  bones  so  that  the  two  patients — who  came  to  me 
independently— resembled  one  another  so  closely  that  they  might  be  taken  for 
brothers.  I  think  the  condition  is  best  explained  by  assuming  a  delayed 
closure  in  the  cleft  between  the  fronto-nasal  plate  and  the  superior  maxillary 
plate  at  the  outer  canthus :  it  is  the  position  in  which  we  meet  with  other 
congenital  abnormalities,  dermoid  cysts,  and  fibro-fatty  tumours  of  the 
conjunctiva  continuous  with  the  fat  of  the  orbit,  and  due  to  some  defect  in 
development  of  the  palpebral  ligament  in  that  situation. 


Sebaceous  Horn  of  Left  Upper  Lid  becoming  Malignant. 

By  M.  L.  Hine,  M.D. 

Patient,  a  male,  aged  62.  I  first  saw  this  patient  at  the  end  of 
January  last,  when  he  had  a  definite  sebaceous  horn  in  the  middle 
of  the  left  upper  lid.  He  said  it  had  been  growing  larger  for  the  last 
two  months,  though  he  had  had  a  very  small  lump  on  the  lid  for  some 
two  years.  I  excised  the  tumour  on  February  11  :  it  shelled  out  after 
the  ulcerated  skin  round  the  base  had  been  cut  away.  It  was  not  then 
examined  microscopically.  The  patient  disappeared  till  March  20, 
when  the  growth  had  extended  considerably,  the  extension  having 
occurred,  according  to  the  patient,  only  during  the  previous  fortnight. 
The  base  was  a  little  indurated  and  the  surface  fungating.  I  again 
excised  the  growth  with  some  surrounding  skin,  and  sent  a  portion  for 
examination.  The  pathological  report  stated  only  that  the  "epithelium 
was  thickened  and  keratinized."  Instead  of  returning  in  a  week,  as 
requested,  the  patient  again  stayed  away  from  observation  and  did  not 
report  till  May  19,  when  a  much  larger  fungating,  ulcerating  mass 
was  seen  covering  a  large  portion  of  the  left  upper  lid.  The  base  was 
indurated.  .  There  was  no  glandular  involvement.     I  sent  him  to  the 
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Radium  Institute  at  once,  where  he  was  kindly  treated  quickly.  On 
May  27  Dr.  Lynham  wrote:  "I  inserted  a  radio-active  needle  in  the 
growth  this  morning,  and  propose  to  ray  him  again,  by  means  of  a  flat 
external  apparatus,  applied  for  several  hours,  to-night  and  to-morrow." 
Five  days  later  a  wonderful  improvement  had  taken  place  ;  the  fungating 
portion  had  come  away,  leaving  a  clean  base,  which  has  rapidly  closed 
in  during  the  past  week.  The  growth  now  looks  like  a  rodent  ulcer  in 
spite  of  the  pathological  report. 

Postscript. — Unfortunately  initial  improvement  under  radium  was 
temporary,  and  growth  shortly  afterwards  began  to  extend  superficially. 
The  whole  upper  lid  will  have  to  be  removed  and  a  new  lid  fashioned 
from  flap  from  forehead. — M.  L.  H. 


The    Corning    Daylight    Filter. 

By   W.   Wallace,   M.D. 

This  was  the  outcome  of  experiments  made  to  find  a  light-filter  for 
microscopy  which  would  transmit  light  having  daylight  qualities,  and 
enable  histologists  and  bacteriologists  to  be  independent  of  artificial 
illuminants  the  standards  of  which  were  not  constant.  It  was  suggested 
by  Professor  Gage,  of  Cornell  University,  and  has  been  adopted  in  the 
United  States  by  microscopists  as  well  as  by  manufacturers  into  whose 
ordinary  business  the  comparison  of  colours  enters.  By  means  of  this 
light,  the  spectrum  of  which  corresponds  closely  with  that  of  sunlight, 
faint  and  delicate  stains,  which  with  some  illuminants  are  inappreciable, 
are  given  their  daylight  value.  Specimens  of  washes  of  water-colours 
are  shown,  which — the  yellows  especially — vanish  completely  or  are 
altered  in  tone  under  the  ordinary  electric  light,  but  are  seen  unchanged 
with  the  Corning  filter.  The  unit  consists  of  an  aluminium  reflector, 
unpainted  inside.  Into  this  is  fitted  a  half-watt  gas-filled  Mazda  lamp 
of  200  c.p.  Beneath  this  is  suspended  the  filter.  This  is  a  plate  of 
blue  glass,  manufactured  according  to  a  determined  formula.  Each  pot 
of  the  glass  from  which  the  plate  is  to  be  cast  is  tested  beforehand  by 
means  of  a  photometer  to  ensure  the  necessary  correction.  The  pattern 
shown  is  of  use  for  colour  work  when  the  natural  daylight  has  gone, 
also  for  comparing  and  matching  tints. 
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Case  of    (?)    Furrow   Keratitis. 

By  P.  G.  Doyne. 

Patient,  a  male,  aged  72.  He  attended  hospital  on  April  26,  1920, 
complaining  that  the  eyes  had  been  inflamed  during  the  past  fortnight. 
Vision :  Right,  /^ ;  left,  Tc¥.  The  pupils  and  tension  were  normal. 
There  was  mild  conjunctivitis,  which  has  since  largely  subsided,  and 
there  was  also  some  degree  of  ectropion  of  both  lower  lids.  In  both 
cornese  situated  halfway  between  the  limbus  and  the  centre,  there  is 
a  groove,  most  marked  above,  but  extending  all  round  the  central  zone 
of  the  cornea.  The  mesial  edge  of  the  groove  is  cliff-like  and  steep, 
the  peripheral  edge  shallow.      There  is  no  staining  of  either  cornea. 
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PRESIDENT'S    ADDRESS. 

A    Plea  for  the  Better  Teaching  of    Oto-Rhino-Laryngology.1 

By  Herbert  Tilley,  F.R.C.S. 

(ABSTRACT.) 
[This  Address  is  printed  in  cxtenso  in  the  Lancet,  December  6,  1919,  p.  1014.] 

The  teaching  of  otology,  rhinology  and  laryngology  in  the  medical 
schools  of  the  United  Kingdom  must  be  made  more  efficient  if  English 
otology  is  to  hold  its  own  in  the  world. 

The  following  are  some  of  the  principal  reasons  why  students  should 
possess  a  fuller  knowledge  of  diseases  of  the  ear,  nose  and  throat  than 
is  obtainable  under  present  systems  of  teaching  : — 

(1)  Diseases  of  the  ear,  nose  and  throat  are  probably  the  commonest 
maladies  met  with  in  general  practice  and  particularly  in  children. 
The  regions  thus  involved  cannot  be  seen  and  still  less  treated  unless 
the  practitioner  has  had  a  certain  amount  of  training  in  the  technique 
and  use  of  instruments  necessary  for  the  examination  of  his  patients. 
At  present  such  training  is  not  compulsory  in  many  medical  schools. 

(2)  The  responsibility  of  diseased  tonsils  and  adenoids  for  physical 
defects  and  backward  mental  development  in  the  young, 

(3)  The  frequency  with  which  specific  organisms  gain  access  to  the 
body  by  way  of  lymphatic  structures  in  the  fauces  ami  nasopharynx. 

(4)  The  frequency  of  acute  infections  of  the  car  in  childhood,  which 
lay  the  foundations  of  deafness  in  adult  life. 

1  At  a  meeting  of  tin'  Beotion,  held  November  21,  L919. 
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(5)  The  principal  cause  of  septic  meningitis  being  neglect  of 
suppurating  lesions  in  the  ear  and  accessory  sinuses  of  the  nose. 

(6)  The  significance  of  laryngeal  lesions  in  the  early  stages  of 
tuberculosis,  syphilis  and  cancer. 

(7)  The  clinical  significance  of  certain  laryngeal  symptoms  in  the 
early  stages  of  grave  intrathoracic  disease — e.g.,  aneurysm — and  in 
some  affections  of  the  central  nervous  system — e.g.,  paralyses  of  the 
cords  in  tabes. 

A  three  months'  compulsory  course  of  study  in  an  ear  and  throat 
clinic  supplemented  by  simple  anatomical,  pathological  and  clinical 
demonstrations  would  go  far  to  familiarize  the  student  with  the 
commoner  affections  of  these  regions  which  he  is  likely  to  meet  in 
general  practice. 

The  direct  method  of  examining  the  air  passages  and  the  gullet 
has  completely  revolutionized  the  treatment  of  foreign  bodies  in  these 
localities  and  is  of  increasing  value  in  the  diagnosis  and  treatment 
of  pathological  lesions  situated  therein.  Many  students  have  passed 
through  their  final  examinations  without  ever  having  seen  the  direct 
method  employed. 

The  student  should  also  be  made  acquainted  with  the  recent  work 
on  the  physiology,  pathology  and  surgical  treatment  of  the  "  static  " 
portion  of  the  labyrinth,  so  important  in  the  elucidation  of  many 
obscure  cerebral  symptoms. 

With  regard  to  the  regulations  in  force  for  teaching  the  subjects 
of  diseases  of  the  ear,  nose  and  throat  in  the  United  Kingdom,  in  six 
out  of  the  teaching  hospitals  of  London  attendance  is  not  compulsory 
for  the  conjoint  student,  though  as  a  rule  it  is  for  those  preparing  for  a 
University  degree.  In  most  of  the  provincial  Universities  attendance 
in  the  ear  and  throat  departments  is  compulsory,  and  oto-rhino- 
laryngology  may  be  chosen  as  a  special  subject  for  the  M.D.  or  M.Ch. 
degree.  This  regulation,  however,  does  not  obtain,  as  it  ought  to  do, 
in  the  University  of  London,  but  the  question  of  this  defect  has  been 
brought  before  the  advanced  Board  of  Medical  Studies  of  London 
University  by  Mr.  Arthur  Cheatle  and  the  author.  It  is  much  to  be 
hoped  that  the  Senate  will  permit  the  subject  of  diseases  of  the  ear, 
nose  and  throat,  to  be  taken  as  part  of  the  M.S.  degree.1 

Such  concessions  would  not  only  fit  the  student  for  better  work  in 
general  practice  but  it  would  also  attract  some  of  the  best  class  of  men 

1  Since   the   above   address  was   delivered   the    University   of    London    has    made      this 
concession. 
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to  devote  their  whole  time  to  diseases  of  the  ear,  nose  and  throat,  and 
thus  evolve  the  highest  type  of  "  specialist" — viz.,  the  man  who  builds 
up  his  special  knowledge  on  a  firm  basis  of  general  medicine  and  surgery. 
Post-graduate  teaching  in  the  special  hospitals  should  be  of  invaluable 
assistance  in  imparting  and  extending  further  knowledge  of  our  subjects 
to  qualified  practitioners.  It  should  also  be  so  organized  that  our 
overseas  students  will  find  all  their  needs  supplied  in  the  great  medical 
centres  of  the  United  Kingdom  and  not,  as  heretofore,  find  their 
Meccas  in  Vienna,  Berlin  or  Paris. 

Finally,  in  the  newly  formed  Ministry  of  Health,  it  is  to  be  hoped 
that  otologists  and  laryngologists  will  see  to  it  that  their  department 
plays  its  very  important  part  in  caring  for  the  ears  and  throats  of  the 
children  of  the  Nation. 


A  Malformation  of   the  Human  Stapes. 

By   S.    G.    Shattock,    F.E.S.,    and   S.    E.    Tattersall. 

(Introduced  by  Arthur  H.  Cheatle,  F.B.C.S 

Caries  of  the  ossicles,  and  ankylosis  from  disease  are  well-established 
conditions,  but  malformations  appear  to  be  of  extreme  rarity.  The  stapes 
here  described  exhibits  a  form  of  hypoplasia,  and  it  is  of  interest  to  note 
that  there  were  other  defects  of  the  same  class  present  in  the  head. 
The  child,  a  full-term,  still-born  male,  had  a  cleft  palate  and  bilateral 
hare-lip.  The  ex-occipital  of  the  left  side  moreover  was  ossified  from 
two  centres.  The  specimen  was  obtained  in  the  course  of  maceration 
of  the  head.  On  the  right  side  the  ossicles  do  not  show  any  abnor- 
mality, but  on  the  left  the  stapes  is  malformed.  It  is  smaller  and 
more  slender  than  normal,  and  more  so  than  the  corresponding  bone 
of  the  right  side.  The  footplate,  or  base,  of  the  bone  is  reduced  to 
an  oval  process  1*7  mm.  by  1*3  mm.  in  diameter,  into  which  the 
anterior  crus  is  inserted,  the  rest  of  the  base  being  absent  and  the 
other  crus  terminating  in  a  free,  slightly  bulbous  end.  On  the 
tympanic  aspect  the  footplate  is  deeply  concave.  The  anterior  i 
itself  is  short,  straight,  and  deeply  grooved  on  the  inner  aspect.  The 
posterior  crus  is  shorter  than  the  anterior:  it  is  almost  straight  and 
diverges  from  the  anterior  crus  at  an  angle  of  about  75  :  its  free  end 
is  smoothly  rounded  and  slightly  enlarged.  The  inner  surfac 
grooved,  though  not  so  deeply  as  is  the  anterior  crus.     The   lone  axis 
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of  the  footplate  does  not  lie  in  the  same  plane  as  the  crura.  The 
head  and  neck  of  the  bone  show  no  departure  from  the  normal. 
These  details  will  be  clear  by  a  reference  to  the  accompanying  figures. 
Fig.  1  shows  the  bone  as  viewed  from  the  apex.  Fig.  2  is  from  above, 
with  the  bone  in  its  anatomical  position.  Both  figures  are  twice  the 
natural  size. 

In  conclusion  it  may  be  added  that  in  the  left  temporal  bone  the 
fenestra  ovalis,  although  oval  in  form,  with  the  longer  axis  directed 
downwards  and  forwards,  corresponds  precisely  in  form  and  size  with 
the  footplate  of  the  malformed  stapes. 

The  nearest  approach  to  the  malformation  here  recorded  is  the 
closure  of  the  crus  (columella  formation)  referred  to  by  Politzer ]  as 
having  been  described  by  the  older  anatomists. 

Fig.   1. 


Fig.  2. 
Malformation  of  human  stapes. 


DISCUSSION. 

Dr.  ALBERT  GRAY  :  I  think  this  is  a  peculiarly  interesting  specimen  ;  I 
have  never  seen  anything  like  it.  And  it  is  very  difficult  to  account  for  it.  It 
may  be  due  to  a  prenatal  injury.  On  the  other  hand  it  may  be  a  develop- 
mental error,  and  even  then  it  is  difficult  to  offer  an  explanation,  because  we 
know  so  little  about  the  evolution  of  the  oval  window  and  the  stapes.  If  it 
had  been  a  defect  in  the  round  window  we  might  have  brought  some  knowledge 
to  bear  upon  it.  And  embryology  does  not  teach  us  much  about  the  oval 
window.  There  is  no  stapes  in  any  mammal  similar  to  this  except  in  the 
monotremes,  in  which  the  stapes  is  very  much  like  this  one.  It  is  like  a 
miniature  columella,  but  in  this  case  the  crus  which  is  left  is  inserted  into  one 
end  of  the  stapes,  whereas  in  monotremes  it  is  inserted  in  the  middle.  If  one 
wanted  to  find  out  the  explanation  of  this  developmental  error,  I  think  the 
animals  to  examine  would  be  the  amphibians  ;  no  reptile  has  got  a  columella 
like  that.  I  remember  that  in  one  of  the  frogs  there  is  an  appearance  some- 
what similar.  I  would  like  to  know  whether  there  was  any  stapedius  muscle 
in  this  specimen. 

1  "  Diseases  of  the  Ear,"  5th  ed.,  1909,  p.  27. 
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Mr.  W.  Stuakt-Low  :  This  appears  to  be  a  developmental  reversion. 
Eeptiles  do  not  hear  at  all  but  have  a  very  delicate  sense  of  feeling  through  the 
skin.  A  snake  learns  of  a  person's  approach  through  ground  vibrations,  not 
by  means  of  an  ear.  [Dr.  GRAY  :  I  think  there  is  a  mistake — reptiles  hear, 
but  not  fishes.]  In  answer  to  the  remark  of  Dr.  Gray  I  beg  to  say  that  my 
information  is  taken  from  Hill  and  Flack's  latest  edition  of  their  "  Physiology," 
in  which  it  is  clearly  stated  that  reptiles  and  amphibians  have  very  rudimentary 
hearing  apparatus  and  practically  do  not  hear.  I  have  proved  this  myself  by 
trying  to  make  them  hear  by  a  visit  to  the  reptile  house  at  the  Zoological 
Gardens  with  negative  results. 

Mr.  SYDNEY  SCOTT  :  The  investigation  of  hearing  in  animals  is  very 
difficult.  Some  years  ago,  when  testing  reptiles  in  the  reptile  house  of  the 
Eoyal  Zoological  Society,  I  found  a  lizard  which  always  raised  its  head  and 
neck  in  response  to  a  certain  note  on  the  Galton-Edelmann  whistle,  but  took  no 
notice  of  higher  or  lower  tones.  The  late  Dr.  Plimmer  showed  me  a  bullfrog 
which  evinced  no  sign  of  appreciating  the  sound  of  a  pistol  fired  close  beside 
it  but  which  would  croak  in  response  to  the  croak  of  its  companions.  I  could 
not  awaken  snakes  with  any  tones  of  large  or  small  Edelmann  whistles,  but 
these  reptiles  were  immediately  awakened  by  the  rumbling  and  shaking  of  the 
ground  produced  by  the  heavy  food  trolley  which  moved  on  its  rails  around 
their  house. 


Congenital    Redundant    External    Meatus  ;    Repeated    Abscess 

Formation  ;   Excision. 

By    Dan    McKenzie,    M.D. 

The  subject  of  this  rare  congenital  deformity  is  a  little  boy  aged  7. 
At  birth  his  doctor  noticed  a  redundant  auricle  on  the  right  side  which 
he  attempted  to  remove.  At  the  age  of  one  year  the  child  developed  an 
abscess  behind  the  left  auricle,  which,  apart  from  its  being  rather  pro- 
minent, seemed  to  be  normally  formed,  and  this  abscess,  which  pointed 
both  into  the  meatus  and  behind  and  below  the  auricle  externally,  was 
opened  and  curetted  by  Mr.  George  Wilkinson  of  Sheffield,  to  whom  I 
am  indebted  for  these  notes  dealing  with  the  early  history  of  the  case. 

From  the  nature  of  the  contents  and  the  extent  of  the  cavity  Mi. 
Wilkinson  suspected  that  he  had  to  deal  with  a  suppurating  dermoid 
cyst,  but  nothing  further  was  done  at  the  time,  as  he  considered  that  the 
septic  condition  of  the  cyst  precluded  an  extensive  dissection.  Shortly 
afterwards  the  parents  left  Sheffield,  and  he  lost  sight  of  the  cast  A; 
the  operation,  however,  he  removed  the  redundant  auricle  on  the  right 
side. 
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Since  that  time  abscesses  had  formed  behind  and  below  the  left 
auricle  on  two  separate  occasions,  each  being  opened,  and,  after  a  time, 
closing  up  again. 

About  a  month  before  I  first  saw  the  boy  a  third  recurrence  took 
place,  and  the  abscess  was  opened  for  the  fourth  time  in  my  absence  on 
holiday  by  Mr.  Archer  Ryland,  who  reported  that  the  trouble  seemed  to 
be  confined  to  the  soft  parts,  as  he  could  not  make  out  any  connexion 
with  bone. 

When  on  August  20  of  this  year  I  first  saw  the  patient  there  was  a 
sinus  discharging  pus  in  the  lower  mastoid  region,  while  another  but 
much  smaller  opening  was  present  in  the  postero-inferior  wall  of  the 
external  meatus  close  to  the  conchal  margin.  The  tissues  around  the 
lower  part  of  the  ear  were  swollen  and  infiltrated,  and  pus  could  be 
pressed  from  a  deep  situation  in  front  of  the  mastoid  process  and 
below  the  auricle.  Temperature  and  pulse  were  normal.  The  tym- 
panic membrane  was  also  normal,  and  there  did  not  seem  to  be  any 
deafness. 

The  likelihood  of  some  dermoid  or  other  congenital  malformation 
occurred  to  us,  and  our  suspicions  were  confirmed  on  hearing  from  Mr. 
Wilkinson  as  above.  Accordingly,  the  affected  region  was  exposed  by 
a  post-aural  incision,  and,  the  auricle  being  displaced  forward  and  the 
parts  cleared,  what  seemed  to  be  an  additional  external  auditory  meatus 
was  removed  (in  two  pieces).  It  consisted  of  a  tubular  structure  about 
an  inch  in  length  and  ending  blindly.  Cartilage  could  be  felt  in  its 
walls,  and  it  was  lined  with  skin.  It  occupied  a  position  anterior  to  the 
mastoid  process  and  immediately  below  the  normal  meatus,  the  bony 
floor  of  which  seemed  to  be  deficient,  but  which  otherwise  seemed  to 
be  normal.  No  difficulty  was  experienced  in  effecting  the  separation 
of  the  two  canals.  The  redundant  meatus  was  surrounded,  especially 
towards  its  outer  end,  by  a  collar  of  thick  fibrous  tissue,  and  this  part 
of  the  tube,  together  with  the  tissues  around  it,  was  bathed  in  pus.  The 
opening  of  the  accessory  meatus  into  the  external  meatus  was  quite 
minute,  but  it  was  skin-lined,  and  gave  us  the  impression  of  its  being  a 
permanent  fistula.  The  opening  below  and  behind  the  auricle  led 
first  into  a  subcutaneous  abscess  cavity,  and  through  that  into  the 
accessory   meatus. 

A  substantial  cartilaginous  nodule  lying  close  to  the  posterior  surface 
of  the  normal  auricular  cartilage  was  also  found  and  removed.  It  lay 
much  higher  than  the  redundant  meatus,  and  seemed  to  be  quite 
distinct  from  it,  although  it  probably  corresponds  to  the  auricular 
cartilage  of  that  meatus. 
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The  child  rapidly  recovered  after  the  removal  of  the  meatus  and  is 
now  quite  well.  Its  removal,  I  must  add,  necessitated  the  clearing 
of  the  fistulous  opening  into  the  normal  meatus. 

The  specimen  has  been  examined  by  Dr.  Wyatt  Wingrave,  who 
reports  :  "  This  specimen  shows  all  the  elements  of  an  aural  meatus, 
but  distributed  most  erratically.  There  are  islands  of  cartilage  but  not 
a  cartilaginous  plate.  Glands  (sebaceous)  and  hairs  are  embedded  in  a 
dense  mass  of  fibrous  tissue  which  has  evidently  formed  the  greater 
part  of  the  tube,  which  is  bounded  by  muscle  fibres.  Here  and  there, 
suppurating  tracts  or  channels  can  be  traced  in  the  fibrous  tissue. 
The  lumen  contains  inflammatory  products,  e.g.,  leucocytes,  epithelial 
cells,  and  many  varieties  of  bacteria.  We  have  then  a  tube  simulating 
a  meatus  with  suppurating  sinuses  connected  with  it.  Its  eccentric 
construction  may  be  (1)  original,  or  (2)  the  result  of  chronic  inflam- 
matory changes  subsequent  to  its  formation.  There  are  the  materials 
for  a  normal  meatus,  but  the  construction  is  imperfect  as  in  other 
accessory  organs." 

We  may  suppose  the  course  of  events  in  this  case  to  be  somewhat 
as  follows :  The  cavity  of  the  redundant,  skin-lined  meatus  filled  slowly 
with  secretion  like  a  dermoid.  This  became  infected,  probably  through 
the  fine  fistulous  opening  into  the  normal  meatus  ;  an  abscess  formed 
which  discharged  partly  through  the  fistulous  opening,  but,  as  this  was 
too  small  for  sufficient  drainage,  also  into  the  soft  tissues  behind  and 
below  the  auricle,  and  thence  externally. 

This  particular  congenital  malformation  seems  to  be  rare.  I  have 
not  been  able  to  trace  any  more  than,  at  the  most,  eight  cases  recorded  ; 
in  the  majority  of  these  the  orifice  and  the  external  meatus  are  described 
as  being  divided  by  a  septum  or  partition  into  two  canals,  one  of  which 
ends  blindly  while  the  other  leads  to  the  tympanic  membrane.  In  onlv 
one  case  did  the  original  appearances  resemble  those  of  the  case  just 
described,  but  the  opening  lay  in  the  concha,  while  in  our  case  the 
accessory  meatus  opened  into  the  postero-inferior  wall  of  the  normal 
meatus  close  to  its  orifice.  Abscess  formation  does  not  seem  to  have 
been  encountered  in  any  previous  case. 

Cases  are  recorded  by  Kohler,  Bernard  (bilateral),  Macauln, 
Urbantschitsch  (with  an  opening  behind  the  auricle  ,  but  these  are 
doubtfully  congenital,  according  to  Spira,lso  that  th.  q  which 

congenital  nature  is  clear  amount  in  all  only  to  four. 

'  Mon.f.  Ohrenkk.,  L907,  sli,|p. 664. 
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The  undoubted  cases  are  Brieger's  (1896) ;   Guranowski's  (1898)  ;l 
Haberruann's  ;  and   Spira's. 


Hysterical  Deaf-mutism  of  Eighteen  Years'  Duration. 
By    A.   F.    Hurst,    M.D.,  and  W.    M.    Mollison,    M.Ch. 

G.  C,  aged  18.  His  mother  states  that  he  heard  perfectly  well 
when  he  was  a  small  baby,  but  she  cannot  give  a  definite  account  as  to 
when  he  first  became  deaf.  It  appears  that  the  deafness  either  began 
after  a  slight  illness  or  after  a  fall  on  his  head  somewhere  between  the 
age  of  three  and  nine  months.  At  a  later  date  a  number  of  aurists  were 
consulted ;  they  all,  however,  stated  that  this  observation  must  be  incorrect, 
and  that  he  must  have  been  deaf  from  birth.  With  great  difficulty  he 
was  taught  to  speak,  but  he  speaks  like  a  deaf-mute,  extremely  indis- 
tinctly. He  does  not  remember  ever  having  heard  anything  at  all, 
except  on  rare  occasions  during  the  last  few  years,  when  he  thinks  he 
has  sometimes  heard  a  loud  noise,  though  possibly  he  really  only  felt 
the  vibrations  of  the  sound. 

One  of  us  (A.  F.  H.)  saw  him  at  Seale  Hayne  Hospital  at  the 
beginning  of  May,  1919  ;  he  appeared  to  be  completely  deaf,  but  the 
vestibular  reactions  were  perfectly  normal.  It  was  therefore  explained 
to  him  at  the  first  meeting,  by  the  aid  of  lip  reading,  at  which  he  is  an 
expert,  that  he  could  not  hear  because  he  had  never  tried  to  listen,  and 
that  if  he  once  made  the  effort  to  listen  he  would  begin  to  hear.  On 
this  first  occasion  he  was  taught  to  listen  sufficiently  to  hear  his  name 
pronounced  ;  this  was  the  first  word  he  ever  remembered  having  heard. 
The  same  day  he  heard  his  bicycle  bell  and  a  motor  horn  for  the  first 
time.  During  the  course  of  the  next  three  weeks  he  learned  to  hear 
a  number  of  words ;  but  each  word  had  to  be  taught  separately, 
as  although  he  could  hear  the  sound,  it  conveyed  nothing  to  him 
until  he  realized  what  the  sound  meant  by  lip  reading.  When  once 
learned,  he  could  understand  it  on  a  future  occasion,  but  found  it 
extremely  difficult  to  continue  to  listen  for  more  than  a  few  moments, 
so  progress  was  slow.  At  his  best  he  could  hear  a  familiar  word  from 
the  other  side  of  the  room  without  the  voice  being  raised,  but  frequently 
it  was  necessary  to  shout  a  word  into  his  ear.  At  the  same  time  he 
improved  sufficiently  to  hear  all  ordinary  sounds.    He  could  hear  a  band 

1  Zeitschr.  f.  Ohrenlik.,  1899,  xxxiv,  p.  245. 
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and  he  could  hear  himself  playing  on  the  piano,  but  he  had  no  idea  of 
pitch,  and  could  not  distinguish  one  note  from  another. 

The  conclusion  was  reached  that,  whatever  its  original  cause,  the 
deafness  must  have  been  temporary,  but  that,  having  come  on  at  a 
period  when  he  was  just  learning  to  listen,  it  interrupted  his  develop- 
ment in  this  respect,  and  he  never  learned  to  listen  again  ;  so  that  the 
deafness  must  really  be  regarded  as  hysterical,  though  of  organic  origin. 

A  recent  examination  by  one  of  us  (W.  M.  M.)  shows  that  there  is 
no  evidence  of  disease  of  either  middle  or  internal  ear ;  in  spite  of  this, 
before  treatment,  the  deafness  to  both  ear  and  bone  conduction  was 
absolutely  complete,  and  the  auditory  motor  reflex  (dilatation  of  the 
pupil  and  blinking  in  response  to  loud  sounds)  was  completely  absent. 
The  reflex  is  now  normal. 

DISCUSSION. 

Dr.  Dan  McKenzie  :  This  is  very  interesting,  from  several  points  of  view. 
About  a  year  ago,  the  test  for  functional  deafness  by  means  of  vestibular 
tests  were  very  severely,  even  violently,  criticized,  and,  I  think,  with  justice. 
There  are  cases  of  nerve  deafness  in  which  the  caloric  tests  are  normal,  and 
remain  normal  for  a  considerable  time,  possibly  always,  and  yet  there  is  no 
reason  to  suppose  that  the  deafness  is  other  than  organic.  I  have  reported  a 
case  in  which  it  was  due  to  a  poison,  probably  that  of  mumps,  an  organic  con- 
dition, and  the  caloric  test  was  positive.1  There  has  been  recorded  at  least  one 
case  in  which,  after  exposure  to  shell  shock,  the  caloric  tests  were  negative, 
while  later  they  became  positive.  That  is  to  say,  had  the  patient  been  examined 
immediately  after  the  accident,  and  reliance  placed  on  the  caloric  test,  the 
diagnosis  would  have  been  organic  deafness,  whereas,  as  time  went  on,  it 
proved  to  be  functional  deafness.  And  it  was  shown  by  the  caloric  test  being 
positive  later  on  that  the  vestibular  organ  had  suffered  temporarily  from  the 
shock,  just  as  the  cochlea  had  suffered.  But,  allowing  for  those  rare  oases,  I 
think  we  may  nevertheless  act  upon  this  :  that  when  the  caloric  test  is  normal 
in  undoubted  severe  or  absolute  nerve  deafness,  there  is  a  presumption  that 
the  case  is  functional,  and  that  presumption  is  sufficiently  strong  to  encourage 
us  to  persevere  in  the  measures  directed  towards  the  treatment  of  functional 
deafness.  This  case  brings  that  out  beautifully,  because,  I  take  it.  Dr.  I  hirst 
depended  for  his  diagnosis  on  the  fact  that  the  caloric  test  was  normal  i  at  any 
rate  it  encouraged  him  to  proceed  with  t he  idea  of  treating  the  o&Si  - 
which  was  functional.  And  in  this  rase  lie  was  correct.  There  is  another 
interesting  point  which  has  often  occurred  to  me  in  connexion  with  functional 
deafness.  I  believe  functional  deafness  to  be  much  more  common  than  some 
people  think.     When   people  are  seriously  deaf,  I    think  there  enters  into  their 

'  Proa  918,  xi  (Sect.  OtoL),  p.  79. 
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case  a  functional  element :  that  in  addition  to  the  withdrawal  of  the 
sense  of  hearing  which  the  organic  lesion  induces,  there  is  a  dulling  of 
the  nerve  centres  for  hearing,  so  that  they  gradually  become  functionally 
inert  and  cease  to  react  to  sound.  It  is  those  cases  which  respond  to  many 
forms  of  treatment  which  we  decry.  The  question  is,  should  we  always 
close  our  eyes  to  such  possibilities  and  condemn  a  treatment  which  awakens 
from  their  functional  sleep  those  cells  which  only  require  to  have  either  a 
stimulus  from  above  by  suggestion  and  training  in  attention,  or  from  below  by 
such  methods  of  treatment '?     Can  we  see  the  case  again  in  a  year  or  so  ? 

The  PRESIDENT  :  I  am  interested  to  hear  Dr.  McKenzie's  remarks  on 
functional  deafness,  and  its  frequency  in  ordinary  life.  I  wonder  whether 
that  is  of  the  same  nature  which  I  have  described  as  "  domestic  deafness  " : 
the  husband  does  not  hear  his  wife,  or  the  wife  her  husband,  but  each  of 
them  hears  anyone  else  without  difficulty.  I  do  not  know  whether  it  is 
that  the  constant  hearing  of  one  voice  renders  the  nerve  in  any  way  ex- 
hausted so  that  it  is  incapable  of  appreciating  a  particular  pitch  as  well  as 
it  does  that  of  other  people's  voices,  but  I  feel  sure  it  is  a  very  real  type 
of    deafness  and  not  to  be  explained  by  mere  inattention. 

Mr.  Mark  HOVELL :  This  misuse  of  the  term  "hysterical"  is  greatly 
to  be  regretted.  Taken  literally,  it  may  be  supposed  that  Dr.  Hurst  and  Mr. 
Mollison  are  under  the  belief  that  this  young  man's  disability  is  due  to 
some  womb  trouble. 

Dr.  DUNDAS  GRANT  :  In  regard  to  cases  termed  hysterical,  I  think  it 
is  the  higher  brain  centres  which  have  been  out  of  gear,  rather  than  the 
organs  of  hearing  themselves.  I  take  it  that  the  hysterical  state  is  one 
which  has  been  suggested  to  the  patient.  There  was  probably  some  damage 
to  the  ear  at  the  time  of  this  child's  fall,  and  though  this  has  disappeared,  the 
impression  of  inability  to  hear  has  persisted  and  may  be  said  to  have  been 
"  suggested  "  by  the  temporary  deafness  resulting  from  the  injury,  as  we  see 
in  some  military  cases.     There  has  been  a  sort  of  central  torpor. 

Dr.  KELSON :  A  few  weeks  ago  I  had  a  case  which  bears  on  this.  It  was 
that  of  a  lady  who  had  been  under  my  care  with  catarrhal  deafness.  After  a 
time  she  got  much  better,  but  on  hearing  that  her  favourite  child  had  to  be 
operated  on  she  became  stone  deaf  suddenly,  yet  she  regained  her  hearing  after 
the  child  had  made  a  good  recovery.     This  was  apparently  functional. 

Mr.  W.  Stuart-Low  :  Hysterical  nerve  deafness  often  takes  the  form  of 
hyperesthesia  of  the  nerve,  and  I  think  that  applies  to  the  kind  of  case  in 
husband  and  wife  which  the  President  has  mentioned.  Perhaps  the  lady,  in 
such  a  case,  cannot  bear  to  hear  her  husband's  voice,  as  such  people  may  have 
a  selective  hypera'sthesia  for  certain  tones,  and  that  may  bo  so  in  hysteria.  I 
am  sure  Dr.  Dan  McKen/.ie  is  right  in  stating  that  there  is  a  functional 
disturbance  of  the  cortex,  perhaps  superadded  to  a  condition  of  catarrhal 
deafness.     I  send  these  people  to  listen  to  music,  and  to  tho  theatre  to  have  a 
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good  laugh,  for  I  am  sure  laughter  has  a  bearing  upon  hearing,  and  wakens  up 
the  hysterically  restrained  cerebral  cortical  cells  from  the  lethargy  into  which 
they  have  most  probably  sunk. 

Mr.  Jenkins  :  What  is  the  patient's  mental  capacity  ?  Does  he  show  any 
mental  inefficiency  or  insufficiency  *? 

The  President  :  Some  of  us  noticed  the  dolico-cephalic  shape  of  the 
youth's  head,  and  his  general  unintelligent  appearance,  and  we  thought  there 
might  be  some  mental  deficiency  as  well  as  the  deaf-mutism. 

Dr.  ARTHUR  F.  Hurst:  I  am  glad  the  question  of  nomenclature  has 
been  raised,  as  I  chose  the  expression"  hysterical  deafness"  after  the  most 
careful  consideration.  The  word  "  functional  "  would  no  doubt  also  be  correct 
but  it  is  not  sufficiently  definite,  as  functional  merely  means  not  organic,  and 
there  are  many  functional  conditions  besides  hysteria.  Although  etymologically 
the  word  hysteria  is  an  unfortunate  one,  it  is  impossible  in  this  stage  of  the 
history  of  medicine  to  discard  it,  as  no  good  substitute  has  been  suggested, 
and  it  has  become  so  universally  accepted  throughout  the  world.1  During  the 
war  I  had  an  exceptional  experience  of  hysteria,  and  was  led  to  modify  the 
generally  accepted  definition  in  the  following  way :  "  Hysteria  is  a  condition 
in  which  symptoms  are  present  which  have  been  produced  by  suggestion  and 
are  curable  by  psychotherapy." Sl  It  will  be  seen  that  nothing  is  said  about  any 
underlying  mental  condition,  as  I  believe  that  there  is  nobody  who  may  not 
develop  hysterical  symptoms  if  the  suggestion  is  sufficiently  powerful.  It  is 
true  that  the  so-called  hysterical  type  of  person  is  more  liable  to  develop  such 
symptoms  than  other  people,  but  this  abnormal  liability  does  not  constitute 
hysteria  any  more  than  a  tuberculous  family  history  constitutes  tuberculosis. 
In  the  case  shown  this  afternoon  the  suggestion  of  deafness  occurred  during 
infancy,  and  was  in  the  nature  of  an  organic  but  temporary  deafness,  ca 
apparently  by  injury.  There  can  be  no  more  powerful  suggestion  of  a  per- 
manent incapacity  than  a  temporary  incapacity  of  the  same  nature  caused  In- 
organic injury  or  disease.  The  infant  was  learning  to  listen  and  to  hear  at 
this  period,  but  being  temporarily  deafened  he  ceased  to  listen,  and  lie  was 
never  taught  to  do  so  until  eighteen  years  later,  when  he  came  under  my 
care.  Then  the  psychotherapy,  in  the  form  of  explanation  and  re-education, 
was  sufficient  to  teach  him  once  more  to  hear,  although  of  course  a  con- 
siderable amount  of  further  education  will  be  required  before  his  hearing 
becomes  normal.  I  do  not  think  that  he  is  in  any  way  mentally  deficient,  but 
his  apparent  stupidity  is  due  to  the  incompleteness  of  his  education  caused 
by  his  illness. 


1  If  Mr.  Mark  EovelTs  criticism  is  meant  seriously,  we  must    presume  th.it   every  time  ho 
speaks  of  gout  and  rheumatism  he  aooepta  the  humoral  pathology  of  the  ancient  Qw 

-  Sec  "  Scale  Hayno  Neurological  Studies,"  i,  No.  -1,  September.  1918,  p.  106. 
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Vertigo    in    Conjunction    with    a    Previous    Radical 
Mastoid    Operation. 

By  W.  M.  Mollison,  M.Ch. 

M.  S.,  aged  36,  was  seen  at  Guy's  Hospital  in  March,  1919,  on 
account  of  attacks  of  severe  vertigo  :  the  attacks  had  begun  four  months 
before  and  occurred  twice  a  week.  Eight  years  ago  a  radical  mastoid 
operation  was  performed  on  the  left  side  and  there  was  still  some 
discharge :  the  man  also  suffered  from  persistent  frontal  headache 
and  some  tinnitus.  Examination  revealed  an  old  perforation  on  the 
right  side,  on  the  left  side  there  was  otorrhcea  from  the  radical  cavity, 
on  the  highest  part  of  the  facial  ridge  and  about  the  oval  window 
there  was  a  granulation. 

The  patient  is  extremely  deaf.  With  the  lateralizing  test  the  fork 
is  better  heard  in  the  left  ear  (radical  operation  side).  There  is  no 
spontaneous  nystagmus.  Caloric  stimulation  produced  a  normal  reaction 
on  both  sides,  though  that  on  the  left  was  perhaps  not  so  marked  as 
that   on  the    right    side. 

Is  there  enough  evidence  to  suggest  that  an  operation  on  the  left 
labyrinth  would  cure  the  attacks  of  vertigo  ? 

DISCUSSION. 

Dr.  Dan  McKENZlE  :  I  do  not  feel  qualified  to  express  an  opinion  upon 
this,  because  I  have  had  a  precisely  similar  case,  and  I  do  not  know  what  to 
do  with  the  man.  He  is  a  soldier,  and  has  had  a  radical  mastoid  operation, 
which  has  not  done  very  well,  as  it  has  not  healed.  His  labyrinth  is  functioning 
normally,  and  he  can  hear  with  it.  His  vestibular  tests  are  normal  too.  If  I 
open  his  labyrinth  I  think  I  may  infect  it,  and  set  up  labyrinthitis.  I  think  it 
is  a  functional  case,  but  the  patient  cannot  work.  He  is  not  stone  deaf ;  he 
can  hear  a  loud  voice. 

Dr.  Dundas  GRANT  :  Has  Mr.  Mollison  tried  the  effect  of  small  doses  of 
quinine  (say  half  or  only  a  quarter  of  a  grain)  in  cases  in  which  there  is  vertigo 
from  want  of  balance  between  the  two  labyrinths  ?  The  small  quantity  of 
quinine  seems  to  quiet  the  more  sensitive  of  the  two  and  bring  about  fair 
balance. 

Mr.  W.  M.  Mollison  (in  reply)  :  I  have  not  tried  quinine  in  small  doses 
for  this  man.  He  has  a  granulation  on  the  upper  part  of  the  facial  ridge  in  the 
region  of  the  oval  window,  between  that  and  the  round  window,  and  my  wish 
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was  to  know  whether  it  would  be  wise  to  open  the  labyrinth  and  destroy  it, 
with  the  view  of  curing  the  vertigo.  Mr.  Cheatle,  when  speaking  to  me  about 
the  case,  said  he  would  open  the  mastoid  wound  again  from  behind,  to  see 
whether  there  was  any  fistula  into  the  superior  or  external  canal,  and  deal  with 
that  fistula  in  the  first  place,  not  opening  the  labyrinth  until  that  had  been 
done.  I  wondered  if  acute  labyrinthitis  might  follow  operation  with  that 
granulating  area  present.     There  is  a  large  perforation  in  the  other  ear. 

Mr.  W.  M.  Mollison,  M.Ch.,  showed  :— 

(1)  A    Self-retaining    Wound  Opener  for   the   Radical   Mastoid 

Operation. 

(2)  An   "Excavator"    for    opening    Small   Deep    Cells    in    the 

Mastoid. 


Traumatic    Facial     Paralysis    Produced    in    an 
Unusual    Way. 

By  H.  J.  Banks-Davis,  M.B. 

A  boy,  aged  8,  was  climbing  a  wall,  contrary  to  parental  orders,  when 
he  fell  and  was  impaled  on  a  fine-pointed  iron  spike  which  perforated 
the  tip  of  the  mastoid  process  and  produced  instant  facial  paralysis. 
Reaction  of  degeneration  on  the  left  side  was  complete  and  the  face  is 
still  paralysed  after  three  months'  electrical  treatment. 

The  wound  in  the  mastoid  was  minute  and  the  skin  lesion  only 
required  one  stitch.  Rapid  healing  resulted  with  no  complications 
whatever.  Hearing  is  unaffected,  and  an  X-ray  of  the  mastoid  process 
was  negative.  The  fine  spike  point  must  have  penetrated  the  mastoid 
and  "hit  off"  the  facial  nerve  in  the  region  of  the  stylomastoid 
foramen. 

DISCUSSION. 

Dr.  DAN  McKENZIE  :  If  these  cases  could  be  received  early  and  operated 
upon,  they  would  do  well,  and  if  seen  soon  after  the  accident  an  attempt  to 
operate  should  always  be  made.  Even  it'  a  tear  takes  place  in  the  canal 
a  chance  of  recovery  is  afforded  by  bringing  the  edges  together. 

Dr.  H.  J.  Banks-Davis:  The  boy  is  having  regular  electrical  treatment 
and  the  palsy  is  diminishing.     The  nerve  cannot  therefore  have  been  divided 
as  originally  reported.     Mr.  Douglas  Guthrie,  who  is  unable  to  be  present 
sent  me  a  few  lines  relating  to  the  ease  of  a  boy.  aged  11,  who  w:\s  drawing 
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fence  wire  out  of  the  ground  when  the  loose  end  sprang  up  and  entered  the 
meatus,  perforating  the  membrane  and  paralysing  the  facial  nerve.  The 
electrical  treatment  in  some  traumatic  cases  may  have  to  be  continued  for 
as  long  as  two  years  before  recovery  is  complete. 


Traumatic  Destruction  of  One  Labyrinth  illustrating  the 
"Marking-time"  Test  —  a  Simplification  of  the 
"  Babinski-Weil"    Test. 

By  J.  Dundas  Grant,  M.D. 

E.  J.,  aged  29  (late  gunner)  had  a  fall  of  a  distance  of  about  20  ft. 
in  March,  1919,  and  states  that  he  was  unconscious  for  thirteen  days. 
Deafness  came  on  after  the  accident,  almost  complete  on  the  right  side 
and  slight  on  the  left.  All  signs  point  to  elimination  of  the  right 
labyrinth.  There  is  no  Romberg  symptom,  but  on  marking  time  with 
his  eyes  shut  he  turns  round  to  the  right.  I  offer  this  as  a  simplification 
of  the  Babinski-Weil  test,  though  I  do  not  consider  its  results  quite  so 
conclusive.  It  occurred  to  me  that  to  cause  the  patient  to  mark  time 
with  his  eyes  shut  would  be  a  rough  test  as  to  his  equilibrium  on  each 
separate  foot,  and  I  was  struck  with  the  rapidity  with  which  he 
gradually  pivoted  round  to  the  affected  side. 

In  two  cases  out  of  a  considerable  number  in  which  I  have  used  the 
test,  the  patient  turned  towards  the  sound  side,  but  in  both  of  them 
there  was  an  exceptional  amount  of  general  neurotic  disturbance 
suggesting  exaggerated  functional  activity  of  the  vestibular  portion  of 
the  damaged  labyrinth. 


Two    Cases    illustrating    the    Scope    and    Utility    of 
Ossiculectomy. 

By  J.  Dundas  Grant,  M.D. 

Case  I. — B.  B.,  female,  aged  21,  was  shown  some  months  ago  soon 
after  the  removal  of  her  ossicles.  Before  the  operation  she  was  the  subject 
of  violent  attacks  of  vertigo  and  headache  with  suppuration  of  several 
years'  standing.  The  lower  part  of  the  membrane  was  absent  and 
there  was  also  a  large  perforation  in  the  region  of  the  attic  ;  a  mass  of 
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cholesteatoma  ous  material  bulged  from  the  latter  opening  and  also 
below  and  in  front  of  the  neck  of  the  malleus ;  it  was  very  difficult 
to  remove  these  masses  and  it  was  obvious  that  they  could  not  be 
spontaneously  extruded  owing  to  the  obstruction  caused  by  the  presence 
of  the  ossicles.  Her  hearing  was  reduced  to  a  few  inches  for  the 
whisper.  After  the  removal  of  the  ossicles  the  attacks  of  vertigo 
disappeared  and  although  there  is  still  some  discharge  and  some 
ill-defined  headache,  the  vertigo  has  entirely  disappeared  and  her  health 
is  enormously  better.     The  hearing  has  considerably  improved. 

Case  II. — W.  E.,  a  middle-aged  pensioner,  had  deafness  of  the  right 
ear  and  discharge  of  about  two  and  a  half  years'  duration.  In  August 
of  this  year  he  developed  attacks  of  giddiness.  There  was  evidence  of 
disease  in  the  attic.  As  his  hearing  was  extremely  poor  I  decided 
to  try  the  effect  of  ossiculectomy  before  resorting  to  the  radical  mastoid 
operation,  the  necessity  for  which  seemed  very  probable.  A  week  later 
he  reported  himself  as  feeling  much  easier. 

DISCUSSION. 

Dr.  DuNDAS  GRANT :  I  shall  be  happy  to  bring  this  subject  up  again  on 
another  occasion. 

The  President  :  Ossiculectomy  seems  to  be  a  suitable  subject  for  a  general 
discussion.  The  tympanum  of  the  man  looked  very  clean  and  healthy,  but 
there  was  a  good  deal  of  pus  in  the  middle  ear  of  the  girl.  Only  this  morning 
I  saw  at  my  clinic  a  case  I  had  not  seen  for  fifteen  years.  I  asked  an  assistant 
at  that  time  if  he  would  remove  the  ossicles  because  there  was  caries  of  the 
incus.  He  used  an  incus  hook  to  remove  the  incus,  and  severed  the  facial  nerve, 
so  that  the  right  side  of  the  face  was  completely  paralysed.  Her  right  face  is 
still  paralysed,  but  it  is  scarcely  noticeable  unless  she  laughs. 


A     Useful     Attic     Syringe. 

By  J.  Dundas  Grant,  M.D. 

The  tip  of  the  syringe  is  the  same  as  that  of  Milligan's,  but  it  is 
adapted  to  a  U-shaped  tube  capable  of  holding  about  10  minims  of 
alcohol  or  other  liquid.  It  is  provided  with  an  indiarnbbet  tube  and 
glass  mouthpiece.  The  instrument  is  held  by  the  U-tulv  and  the 
liquid  is  drawn  up  into  it  by  Miction  with  the  mouth.  The  tip  p] 
firmly  into   the    U-tube   and    it    has  a   ring  pointing    in   the  opp 
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direction  from  the  curve  of  the  extreme  tip.  It  can,  therefore,  be 
rotated  to  any  desired  position.  The  necessity  for  such  an  instrument 
has  been  impressed  upon  me  by  the  number  of  cases  of  attic  disease 
presenting  themselves  at  the  Pensions  Clinics,  and  it  commends  itself 
on  account  of  the  rapidity  and  ease  with  which  it  can  be  used. 


The  PRESIDENT  :  It  seems  to  be  forgotten  by  members  of  this  Section  that 
it  is  permissible  to  show  cases  of  disease  of  the  nasopharynx  when  they  have 
any  bearing  on  the  organ  of  hearing,  and  it  would  add  much  to  the  clinical 
interest  of  these  meetings  if  such  cases  were  shown.  I  hope  members  will 
bear  this  in  mind. 


Section   of  ©tology. 

President — Mr.  Herbert   Tilley,  F.K.'  .S. 


On  some  Anatomical  Features  of  the  Vestibule  not  previously 

recorded.1 

By  Albert  A.  Gray,  M.D. 

I  propose  to  describe  some  anatomical  features  of  the  human 
stapedio-vestibular  articulation  and  adjacent  regions  which  have  not 
hitherto  been  recognized  by  anatomists. 

The  method  of  preparation  is  comparatively  simple,  and  is  as  foK 
The  petrous  portion  of  the  temporal  bone  is  removed  from  the  skull, 
care  being  taken  not  to  fracture  the  bone.  The  petrous  portion  is  then 
sawn  completely  across  with  a  fine  fret-saw.  This  saw-cut  must  be 
made  in  a  plane  parallel  with  the  footplate  of  the  stapes.  It  should 
be  made  not  more  than  1  mm.  internal  to  the  footplate,  and  thus 
passes  right  through  the  vestibule,  in  an  antero-posterior  plane.  The 
bone-dust  and  membranous  structures  of  the  vestibule  are  thoroughly 
removed  by  a  jet  of  running  water  and  a  fine  camel-hair  brush.  If 
the  saw-cut  has  been  made  in  the  correct  position  the  footplate  of  the 
stapes  will  be  seen  on  its  inner  aspect,  together  with  the  adjacent  regions 
of  the  bony  vestibular  wall.  The  semicircular  canals  and  cochlea  will 
have  been  sawn  through. 

The  preparation  is  then  dehydrated  for  a  week  or  more  in  absolute 
alcohol.  After  that  it  is  put  for  the  same  period  of  time  into  a  mixture 
of  equal  parts  of  alcohol  and  xylol,  and  finally  is  put  into  pure  xylol. 
It  is  ready  for  examination  in  a  few  days. 

1  At  i  meeting  of  the  Seotion,  held  January  16,  1990. 
AP—13 
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If  the  preparation  be  now  examined  it  will  be  seen  that  the  clearing 
effect  of  the  xylol  has  produced  a  change  which  reveals  the  fact  that 
the  bone  surrounding  the  oval  window  has  a  structure  different  from 
that  which  is  commonly  assumed  to  exist.  This  effect  is  due  to  the 
considerable  difference  in  the  refractive  indices  of  bony  tissue  and 
cartilaginous  tissue,  the  latter  being  much  more  highly  refractile  than 
the  former.  Hence  at  any  point  at  which  the  two  tissues  are  in  contact 
there  is  a  considerable  dispersion  of  light  and  the  region  becomes 
opaque,  whereas  in  those  parts  in  which  there  is  a  relatively  large  mass 
of  either  tissue  it  becomes  more  or  less  transparent.  This  effect  is 
shown  in  slide  1,  in  which  it  will  be  seen  that  most  of  the  bony 
surface  of  the  preparation  is  homogeneous  in  appearance.  The  foot- 
plate of  the  stapes  and  a  portion  of  the  adjacent  walls  of  the  vestibule, 
however,  present  a  speckled  appearance,  while  the  cartilage  lining  the 
articular  surfaces  where  the  stapes  and  the  wall  of  the  vestibule  are 
in  actual  contact  is  rendered  transparent,  because  it  is  pure  cartilage 
without  any  bony  elements  in  its  composition. 

Employing  this  method  of  preparation,  I  examined  the  region  under 
discussion  in  ten  temporal  bones  taken  from  ten  different  individuals, 
that  is  to  say,  one  temporal  bone  from  each  subject.  One  bone  was 
from  a  subject  of  the  age  of  14  at  the  time  of  his  death  ;  the  others 
were  all  from  adults  varying  from  the  age  of  30  to  60.  Of  the 
ten  cases,  the  middle  and  inner  ears  were  normal  anatomically  and 
physiologically  in  five ;  uncomplicated  chronic  middle-ear  suppuration 
was  present  in  two  ;  chronic  middle-ear  suppuration,  associated  with 
septic  meningitis,  was  present  in  two ;  and  chronic  middle-ear  suppura- 
tion associated  with  cerebral  abscess  was  present  in  one. 

As  stated  above,  the  footplate  of  the  stapes  and  the  adjacent  tissue 
in  the  immediate  vicinity  of  the  oval  window  are  not  composed  entirely 
of  bony  tissue  in  the  ordinary  sense,  but  of  a  mixture  of  bone  and 
cartilage.  As  a  consequence,  this  portion  of  the  wall  of  the  vestibule 
has  the  appearance  of  a  band  of  speckled  white  surrounding  the  oval 
window.  The  cartilaginous  element  in  tne  footplate  of  the  stapes  has 
long  been  recognized,  hence  there  is  no  need  to  refer  to  it  further.  But, 
so  far  as  the  writer  is  aware,  the  cartilaginous  element  in  the  adjacent 
portions  of  the  wall  of  the  vestibule  have  not  been  described  hitherto. 
In  the  portion  above  and  below  the  footplate  the  band  has  a  diameter 
equal  to  about  one-third  of  that  of  the  footplate  itself  in  its  small 
diameter;  but  at  the  anterior  and  posterior  regions  the  band  is,  in  most 
specimens,  considerably  broader.    Thus,  in  slides  1  and  4,  at  its  anterior 
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extremity,  it  projects  downwards  to  a  considerable  distance  and  is 
deeply  cleft.  In  the  same  two  specimens  it  will  be  noticed  that 
posteriorly  also  the  band  extends  backwards  to  a  considerable  extent. 
The  band  is  at  its  narrowest  opposite  the  posterior  third  of  the  lower 
margin  of  the  oval  window  (slide  2),  and  the  next  narrowest  is  at  a 
corresponding  point  near  the  upper  margin  of  the  oval  window.  Thus 
the  band  is  narrow  at  points  opposite  one  another  on  the  two  horizontal 
walls  of  the  oval  window,  near  the  junction  of  their  middle  and  posterior 
thirds.  It  is  important  to  notice  this  for  reasons  which  will  be  given 
later. 


Footplate  of  stapes  and  adjacent  region  as  viewed  from  the  vestibule. 

In  none  of  the  ten  cases  examined  was  this  semi-cartilaginous  band 
absent.  It  varied,  however,  in  different  cases,  both  in  breadth  and  also 
in  the  relative  amounts  of  cartilage  and  bone  of  which  it  is  composed. 
It  was  broadest  in  Case  7  and  narrowest  in  Case  8,  but  the  differences 
in  breadth  were  not  very  great.  As  regards  the  relative  amount  of 
cartilage  and  bone  present,  the  differences  were  much  greater.  In 
Cases  5  and  6  very  little  cartilage  was  present,  and  hence  the  band 
is  hardly  to  be  distinguished  from  the  surrounding  walls  of  the 
vestibule.     In  Cases  7  and  '.).  on    the    other    hand,   the    cartilaginous 
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element  was  predominant.  Coincident  middle-ear  suppuration  does 
not  seem  to  have  any  effect  upon  this  semi-cartilaginous  band,  since 
Cases  1  and  9  suffered  from  middle-ear  disease,  and  in  the  latter 
both  crura  of  the  stapes  had  been  eroded  away  by  caries.  In 
Cases  5  and  6,  in  which  the  cartilaginous  element  was  only  scantily 
present,  the  patients  died  from  cerebral  abscess  and  septic  meningitis 
respectively  ;  but  there  is  no  reason  to  suppose  that  these  conditions 
were  in  any  way  associated  with  the  relatively  small  amount  of  cartilage 
present  in  the  structure  under  discussion.  In  none  of  the  cases  was 
there  any  septic  infection  in  the  labyrinth. 

As  regards  the  general  anatomical  significance  of  this  cartilaginous 
element,  I  think  there  can  be  little  doubt  that  it  is  a  remnant  of  the 
original  foetal  cartilaginous  capsule  of  the  labyrinth,  in  which  the  bony 
capsule  develops  later  on.  And  the  same  probably  holds  true  of  the 
layer  of  cartilage  which  has  long  been  known  to  line  the  vestibular 
surface  of  the  footplate  of  the  stapes.  Minute  islets  of  cartilage  are 
also  frequently  found  embedded  in  the  bony  capsule  of  the  cochlea,  as 
is  well  known,  and  indeed  some  of  these  may  be  seen  in  slides  7  and  9. 
Similar  islets  of  cartilage  are  found  in  the  walls  of  the  semicircular 
canals,  and  no  doubt  all  are  remnants  of  the  original  cartilaginous 
capsule  of  the  labyrinth.  The  islets  of  cartilage  found  in  the  cochlear 
portion  of  the  wall  of  the  labyrinth  are  supposed,  as  is  well  known,  by 
some  otologists  to  be  a  causative  factor  in  otosclerosis.  But,  as  the 
present  writer  has  pointed  out,  they  probably  play  a  part  that  is  passive 
rather  than  active.1 

Another  little  anatomical  detail  hitherto  unrecognized  is  revealed  in 
these  preparations.  I  refer  to  the  deep  cleft  which  passes  forwards  and 
downwards  from  the  anterior  margin  of  the  oval  window.  It  is  seen 
in  its  most  pronounced  degree  in  slide  1,  but  it  is  also  well  developed  in 
Case  4  (slide  4),  and  is  quite  plainly  visible  in  slides  9  and  10.  On  the 
other  hand,  in  slide  8  it  is  not  present,  and  in  slide  3  it  is  hardly 
distinguishable.  In  the  remaining  cases,  2,  5,  6  and  7,  it  is  present, 
but  is  not  seen  in  the  illustrations  because  the  photographs  in  these 
cases  were  taken  from  a  direction  which  does  not  give  a  clear  view 
of  that  particular  region.  In  regard  to  this  cleft,  it  is  not  possible,  at 
present,  to  say  what  is  its  physiological  significance,  if  indeed  it  has 
any.  Similarly,  its  phylogenetic  significance  cannot  be  discussed  until 
anatomical  investigations  have  been  made  in  animals  other  than  man. 

1  Cray,  "  Otosclerosis,"  p.  157.     H.  K.  Lewis  and  Co.,  1917. 
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These  preparations  reveal  yet  another  anatomical  feature  in  the 
labyrinth  which,  so  far  as  I  am  aware,  has  not  yet  been  described. 
This  consists  of  a  small  foramen,  which  is  to  be  found  in  the  outer  wall 
of  the  vestibule  immediately  behind  the  posterior  margin  of  the  oval 
window.  It  is  seen  most  clearly  in  slides  4,  7,  8  and  10  ;  and  in 
slides  1  and  5  it  is  present  but  not  so  well  seen.  In  slides  3,  6  and  9  it 
is  not  found.  In  slide  2  the  saw-cut  in  making  the  preparation  has 
removed  the  foramen  if  it  was  present. 

It  is  not  possible  to  say  at  present  what  purpose  this  foramen  serves. 
Probably  it  serves  to  conduct  a  blood-vessel  or  a  nerve  and  it  should  not 
be  difficult  by  means  of  microscopic  sections  to  decide  the  matter. 

These  preparations  are  further  useful  in  determining  the  cadaveric- 
position  of  the  footplate  of  the  stapes.  But  for  this  purpose  a  magnified 
stereoscopic  image  must  be  employed.  When  examined  by  that  method 
it  is  to  be  found  that,  in  the  cadaver,  the  posterior  third  of  the  footplate 
is  rotated  inwards  and  the  anterior  two-thirds  outwards.  This  was 
found  in  nine  out  of  the  ten  cases  examined.  The  remaining  case 
was  particularly  interesting,  because  in  it  the  head  and  both  crura  of 
the  stapes  had  been  eroded  by  caries,  hence  the  stapedius  muscle  could 
not  exercise  any  action  upon  the  stapes.  In  this  case  there  was  no 
rotation  of  the  footplate  of  the  stapes.  It  appears  probable,  therefore, 
that  either  at  the  moment  of  death,  or  else  during  the  rigor  mortis, 
the  stapedius  muscle  undergoes  contraction  and  causes  a  rotation  of  the 
stapes  round  a  vertical  axis  which  passes  through  the  footplate  at 
the  junction  of  the  middle  and  posterior  thirds.  According  to  this 
evidence,  therefore,  the  function  of  the  stapedius  muscle  in  man  is  to 
draw  the  anterior  two-thirds  of  the  bone  outwards  from  the  vestibule 
and  at  the  same  time  to  drive  the  posterior  third  inwards.  This  view 
is  further  supported  by  the  fact  that  the  annular  ligament  is  longer  at 
the  anterior  margin  of  the  oval  window  than  at  the  posterior  margin, 
and  would  thus  give  greater  freedom  of  movement  to  the  anterior  than 
to  the  posterior  extremity  of  the  stapes. 

Note. — Referring  once  more  to  the  band  of  cartilages  in  the  wall  of 
the  vestibule  in  the  region  of  the  oval  window,  which  is  described  at  the 
beginning  of  this  paper,  it  may  not  be  out  of  place  to  make  a  short  not. 
in  regard  to  its  possible  significance  in  pathological  conditions.  1 
well  known  that  the  bony  change  in  otosclerosis  almost  invariably  first 
manifests  itself  in  the  wall  of  the  labyrinth  in  front  of  the  oval  window  , 
and  it  has  been  suggested  that  the  reason  for  this  lies  in  the  fact  that 
in  this  region  there  is  a  layer  of  cartilage  which  is  liable  to  undergo  the 


22  Gray :    Anatomical  Features  of  the  Vestibule 

process  of  ossification.  In  view,  however,  of  the  anatomical  structure 
described  at  the  beginning  of  this  paper,  such  an  argument  loses  weight 
almost  entirely.  As  described  above,  the  layer  of  cartilage  is  no  more 
abundant  in  front  of  the  oval  window  than  behind  it.  It  is  clear, 
therefore,  that  it  is  something  more  than  the  presence  of  cartilage 
in  the  wall  of  the  labyrinth  that  determines  the  first  bony  change  in 
otosclerosis  to  occur  in  the  region  in  front  of  the  oval  window. 


DISCUSSION. 

The  PRESIDENT  :  It  is  unnecessary  for  me  to  say  how  grateful  we  are  to 
Dr.  Gray  for  giving  us  a  demonstration  of  this  kind,  nor  to  say  how  great  an 
honour  this  kind  of  work  confers  on  British  otology.  For  many  years  original 
work  on  the  specialty  has  been  much  neglected  in  this  country  and  hence  our 
indebtedness  to  Dr.  Gray  for  his  contribution  of  to-day. 

Mr.  SYDNEY  SCOTT  :  In  histological  sections  through  the  labyrinth  with 
the  stapes  in  situ,  I  have  always  been  struck  with  the  persistence  and  extent 
of  cartilage  cells,  even  late  in  life,  certainly  up  to  the  age  of  72.  Dr.  Gray's 
beautiful  method  of  demonstrating  these  facts  is  new  and  he  shows  what 
I  have  not  seen  in  sections,  namely  that  cartilage  extends  across  the  central 
part  of  the  footplate,  as  well  as  over  the  vestibular  wall.  The  thick  rings  of 
cartilage  supporting  the  attachment  of  the  annular  ligament  are  very  constant. 

Dr.  A.  A.  GRAY  (in  reply)  :  I  must  confess  I  had  not  noticed  what 
Mr.  Scott  has  just  referred  to  until  I  made  this  discovery  :  then  on  looking  at 
my  microscopic  sections  I  found  it.  These,  however,  do  not  give  a  picture 
of  it,  as  seen  here,  en  masse. 
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Meningitic    Neuro-labyrinthitis. 
By  J.  8.  Fraser,  F.E.C.S.Ed.,  and  J.  K.  Milne  Dickie,  M.D. 

(From  Hie  Laboratory  of  the  Royal  College  of  Physicians,  Edinburgh.) 

Though  it  is  probable  that  the  majority  of  cases  of  labyrinthitis 
result  from  middle-ear  suppuration,  a  considerable  minority  are  due  to 
leptomeningitis.  In  the  latter  group  labyrinthitis  secondary  to  epidemic 
cerebro-spinal  meningitis  occupies  the  first  place  (Case  III).  The 
epidemic  form  of  the  disease  is,  however,  not  the  only  cause  of 
meningitic  labyrinthitis.  Measles  and  pneumonia  may  be  followed 
by  meningitis  and  labyrinth  suppuration  (Case  IV).  It  appears  prob- 
able to  the  writers  that  Meniere,  jun.,  Brieger  and  Voss  are  right  in 
regarding  "mumps"  deafness  as  secondary  to  meningitis.  Osteo- 
myelitic  deafness  may  have  the  same  pathology.  The  nerve  deafness 
of  secondary  syphilis  is  closely  associated  with  specific  leptomeningitis. 

The  original  site  of  infection  may  be  the  upper  or  lower 
respiratory  tract,  the  parotid  gland,  the  tonsil,  the  alimentary  tract. 
or  other  part.  In  all  cases,  however,  invasion  of  the  blood-stream  is 
probably  the  next  step  in  the  production  of  meningitis.  We  know 
that  during  an  epidemic  of"  spotted  fever"  many  people  have  meningo- 
cocci in  the  nasopharynx  for  longer  or  shorter  periods,  and  yet  do  not 
develop  a  blood  infection  and  its  consequent  meningitis.  Further,  we 
know  that  of  those  who  develop  meningitis  only  a  certain  percentage 
become  deaf.  We  do  not  know,  however,  why  the  labyrinth  is  affected 
in  these  latter  cases.  We  may,  if  we  like,  put  it  down  to  some  inherent 
weakness  of  the  auditory  and  vestibular  apparatus. 

(A)  Deafness  in  Epidemic  Cerebro-spinal  Meningitis. 

Netter  states  that  deafness  is  the  gravest  complication  of  this 
disease.  It  is  worst,  on  the  whole,  in  the  severest  cases,  though  it  ma] 
occur  in  the  benign  or  abortive  varieties.  Deafness  is  most  frequently 
noted  in  infancy,  but  then  there  are  more  cases  in  infants.  As  a  rule 
the  deafness  comes  on  in  the  early  stages — the  first  or  second  week. 
more  rarely   in  the   third   week.     In   the  great  majority  oi  Oth 

ears  are  affected.     The  onset   is  sudden  and.  according  to   Ker.  there 
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are  seldom  any  warning  symptoms  such  as  tinnitus  or  giddiness,  but,  as 
Ker  remarks,  the  patient  is  almost  unconscious  and  does  not  complain. 
Foster  and  Gaskell  state  that  deafness  is  less  common  in  the  posterior 
basic  than  in  the  epidemic  form  of  the  disease.  In  severe  and  protracted 
cases  the  deafness  may  only  become  evident  after  the  return  to  con- 
sciousness, or  it  may  develop  more  or  less  rapidly  during  convalescence. 
Farely  it  is  associated  with  blindness.  Children  as  a  rule  become 
totally  deaf  and  on  recovery  show  a  staggering  gait  (like  the 
waddling  gait  of  a  duck)  for  some  months  or  even  a  year  after  recovery. 
Adults,  on  the  other  hand,  according  to  Politzer,  rarely  show  total 
deafness.  Statistics  as  to  the  incidence  of  deafness  vary  very  much. 
Hildesheiru  noted  only  one  case  in  100.  Schottmuller,  in  fifty  cases, 
found  only  two  (4  per  cent.)  suffering  from  deafness.  Worster 
Drought  and  Mills  Kennedy  found  permanent  deafness  in  4  per  cent, 
of  160  cases  (one  case  unilateral).  Rolleston,  in  502  naval  cases, 
reported  deafness  in  twenty-six  (5 '2  per  cent.).  Leszynsky,  among 
fifty  cases,  had  five  with  auditory  nerve  affection  (10  per  cent.).  Gray 
states  that  in  the  1906-7  epidemic  in  this  country  from  10  to  15  per 
cent,  of  the  patients  became  deaf.  Flexner  gives  a  percentage  of  1'2 
to  33  in  the  pre-serum  cases,  and  of  only  3' 5  in  the  cases  treated  by 
serum.  Ker  agrees  that  serum  treatment  has  diminished  the  per- 
centage incidence  of  deafness.  He  has  only  had  nine  cases  of  this 
complication  among  his  last  '216  patients.  Three  of  the  nine  died. 
In  three  the  deafness  was  total,  and  in  the  remaining  three  it  was 
partial  or  limited  to  one  side.  In  most  of  the  nine  cases  deafness  was 
present  on  admission.  (Ker  notes  that  deafness  is  by  no  means  the 
only  complication.  He  found  arthritis  in  10  to  15  per  cent,  of  his 
patients  as  a  result  of  blood  infection,  and  states  that  orchitis  may 
arise  in  the  same  way.)  Altmann  states  that  of  sixty-three  cases 
which  recovered  twelve  were  deaf  (21  per  cent.).  Dufays  reports 
deafness  in  25  to  30  per  cent,  of  patients,  and  Alt  records  percentages 
as  high  as  37'5.  In  nine  of  the  fifty  cases  observed  by  Alt  himself 
functional  examination  could  not  be  carried  out.  Of  the  remaining 
forty-one  twelve  were  deaf — i.e.,  29  per  cent.  In  five  of  these  the 
deafness  was  present  on  the  day  of  admission.  The  loss  of  hearing  was 
sudden  in  all  but  one  case.  Alt  notes  that  most  of  the  deaf  patients 
showed  severe  vestibular  symptoms  after  recovery.  The  older  the 
patient  the  sooner  these  symptoms  pass  off. 

The  deafness  resulting  from  epidemic  cerebro-spinal  meningitis  may 
be  due  to  :   (1)    Hydrocephalus.     This  is  probably  the  explanation  of 
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those  cases  which  clear  up  after  lumbar  puncture,  or  after  the  recovery 
of  the  patient  from  the  disease.  (2)  Purulent  infiltration  of  the  ependyma 
of  the  fourth  ventricle.  (H)  Infiltration  of  the  eighth  nerve  with  puru- 
lent exudate.  (4)  Descending  degeneration  of  the  nerve  structures  of 
the  cochlea  following  such  purulent  infiltration.  (5)  Purulent  laby- 
rinthitis. (0)  Embolism  of  the  internal  auditory  artery — i.e.,  septic 
embolism.     (7)  Otitis  media? 

It  does  not  fall  within  the  scope  of  this  paper  to  deal  with  the  path 
of  infection  in  epidemic  cerebro-spinal  meningitis.  We  take  the  basal 
meningitis  as  an  established  fact  and  proceed  to  review  the  pathological 
changes  which  lead  up  to  deafness.  The  stages  of  neurolabyrinthitis 
due  to  epidemic  cerebro-spinal  meningitis  appear  to  be  as  follows  :  (1) 
Purulent  infiltration  within  the  arachnoid  nerve  sheath  in  the  internal 
auditory  meatus.  If  the  infiltration  stops  at  this  point  it  would  appear 
that  deafness  may  nevertheless  occur  either  from  changes  in  the  nerve 
or  from  secondary  descending  degeneration — i.e.,  atrophy  of  the  spiral 
ganglion  cells  and  nerve  end  organs.  Alt's  third  case  appears  to  be  an 
almost  pure  example  of  this  type.  (2)  Purulent  invasion  of  the  peri- 
lymphatic and,  later,  of  the  endolymphatic  spaces  of  the  cochlea, 
vestibule  and  canals — the  invasion  occurring  along  the  nervous  and 
vascular  paths.  When  acute  purulent  labyrinthitis  has  reached  a 
certain  stage  the  pus  may  burst  outwards  through  the  windows  into  the 
tympanic  cavity,  and  so  give  rise  to  meningitic  otitis  media.  Even  before 
such  an  actual  bursting  through  occurs  there  may  be  congestion,  swelling 
and  infiltration  of  the  mucosa  of  the  window  niches,  with  some  exudate. 
Lucae,  Heller,  Nager,  Alt  (first  case),  Habermann  (second  case)  have 
recorded  microscopic  examinations  which  showed  this  condition  ;  our 
own  Case  III  is  a  further  example.  (8)  After  the  above  stage  has 
passed,  if  the  patient  lives  long  enough,  there  is  formation  -of  granu- 
lation tissue  within  the  labyrinth.  Habermann  (first  case).  Larson  and 
Schwabach  have  recorded  examinations  of  the  labyrinth  after  death 
from  epidemic  cerebro-spinal  meningitis  which  showed  this  stage.  (4) 
Later  on  we  have  the  formation  within  the  labyrinth  of  new  con- 
nective tissue  and  bone  which  [tartly  or  completely  fills  the  hollow  Bp 
of  the  inner  ear.  Alt's  second  case  is  an  example,  although  the  laby- 
rinthitis had  only  existed  for  about  eight  weeks  before  death.  Stein- 
briigge,  Schultze,  Moos,  Scheibe,  Baginsky,  Theodore  and  Goerke  have 
all  recorded  examples  of  this  spontaneous  cure  of  labyrinth  Bupparal 
with  new  bone  formation. 

(1)   As  an  example  of  the  results  of  the  first  or  "  purulent   neuritis  " 
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stage  Alt's  third  case  may  be  quoted  :  Male,  aged  21,  admitted  February 
7,  1907,  with  high  fever,  headache  and  vomiting.  Herpes  labialis 
present.  Cervical  tenderness.  Knee-jerk  absent.  Marked  nystagmus 
to  the  right.  February  13,  1907  :  Right  abducens  paralysis.  Kernig 
positive.  February  21,  1907  :  Paralysis  of  right  facial  and  aphasia. 
Patient  cannot  answer  written  questions.  Complete  deafness,  with 
normal  drumheads.  Ptosis  of  left  eye,  convergent  strabismus.  Re- 
traction of  head.  March  9,  1907  :  Death.  Post-mortem  :  Convolutions 
flattened  and  congested.  Arachnoid  thickened  over  cerebellum. 
Marked  internal  hydrocephalus.  Ependyma  thickened.  Bronchi  of 
lower  lobes  filled  with  pus.  Microscopical  examination  of  left  ear  : 
Internal  meatus  dilated,  due  to  bony  softening.  A  little  pus  present 
in  the  modiolus.  The  eighth  nerve  shows  much  infiltration  between 
the  bundles.  Facial  nerve  less  affected.  Spiral  ganglion  cells  infiltrated 
with  connective  tissue.  Reissner's  membrane  depressed  in  basal  coil. 
Membrana  tectoria  depressed  and  adherent  to  Corti's  organ  and 
Reissner's  membrane.  Corti's  organ  itself  not  recognizable  as  only  a 
row  of  flat  cells  remains.  Epithelium  of  stria  vascularis  not  recog- 
nizable. Both  scalae  are  free  from  pus.  Sacculus  completely  absent 
and  replaced  by  connective  tissue.  Saccular  nerve  infiltrated  with  con- 
nective tissue.  Utricle  dilated  and  its  sensory  epithelium  not 
recognizable.  In  the  canals  blood  corpuscles  and  pigment  are 
present  in  the  connective  tissue  of  the  crista?,  which  themselves 
appear  shrunken.  Bony  and  membranous  canals  almost  unaltered. 
In  the  neighbourhood  of  the  oval  window  there  are  strands  of  new 
formed  connective  tissue,  with  dilated  vessels.  There  is  some  new 
connective  tissue  and  bone  formation  in  the  region  of  the  round  window. 
The  right  ear  shows  much  the  same  conditions. 

(2)  Purulent  Meningitic  Labyrinthitis  (with  Secondary  Otitic 
Media). — Nager  records  the  case  of  a  male,  aged  49.  On  the  fifth 
day  both  middle  ears  were  found  to  be  normal.  The  patient  was, 
however,  completely  deaf  for  voice,  noises,  tuning-forks,  and  whistle 
both  by  bone  and  air  conduction.  On  the  seventh  day  the  patient 
died.  Microscopic  examination  of  the  ears  showed  the  whole  labyrinth 
filled  with  homogeneous  or  cellular  exudate.  Both  scalae  and  the  ductus 
cochlearis  were  affected.  The  cochlear  canal  was  dilated,  and  only 
fragments  of  Corti's  organ  remained.  The  nerve  endings  of  the 
vestibular  apparatus  were  still  recognizable  but  embedded  in  purulent 
exudate,  while  the  perilymph  space  was  filled  with  inflammatory 
products.      The  footplate  of   the  stapes  was    pushed  out,  and  at   this 
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spot  there  were  small  masses  of  exudate  in  the  tympanic  cavity — i.e., 
the  beginning  of  a  meningitic  otitis  media.  The  nerve  elements  of  the 
modiolus  were  surrounded  by  inflammatory  oedema  and  the  cochlear 
nerve  embedded  in  pus. 

Goerke  has  examined  nineteen  ears  from  cases  of  epidemic  cerebro- 
spinal meningitis.  In  seventeen  there  were  more  or  less  widespread 
changes  in  the  labyrinth,  even  in  cases  in  which  the  hearing  was  good  till 
just  before  death.  In  three  of  the  seventeen  cases  the  cochlear  aqueduct 
was  the  route  of  infection,  while  in  eleven  the  meningitis  extended  along 
the  eighth  nerve  to  the  labyrinth.  In  the  three  remaining  cases  there 
was  a  combination  of  the  two  routes.  Goerke  notes  the  unequal  affec- 
tion of  the  different  parts  of  the  labyrinth,  e.g.,  in  some  cases  the 
intravestibular  and  basal  portion  of  the  cochlea  was  mainly  affected, 
while  in  others  the  canals  were  specially  involved.  The  necrosis  of  the 
membranous  labyrinth  which  occurs  in  these  cases  may  be  due  to 
vascular  thrombosis  (Steinbrugge),  or  to  toxins  (Habermann).  Politzer 
attributes  the  changes  to  the  direct  action  of  the  meningococci 
themselves. 

(3)  Formation  of  Granulation  Tissue  within  the  Labyrinth. — 
Habermann  has  demonstrated  complete  destruction  of  the  structures  of 
the  inner  ear  in  a  case  of  cerebro-spinal  meningitis  which  had  relapsed 
after  complete  deafness  had  occurred.  The  internal  ear  contained 
granulation  tissue.  In  this  case  there  was  pus  in  the  scala?  of  the 
cochlea  and  in  the  vestibule.  The  joint  between  the  stapes  and  the 
oval  window  was  destroyed.  The  aqueduct  of  the  cochlea  was  rilled 
with  granulation  tissue.  Habermann  notes  haemorrhages  in  the  sheaths 
of  the  acoustic  nerve  and  necrosis  of  the  nerve  fibres. 

(4)  Formation  of  New  Connective  Tissue  and  Bone  in  the  Laby- 
rinth.- Alt's  second  case  may  be  quoted  as  an  example  of  the  fourth 
stage  :  Male,  aged  18,  admitted  with  high  fever,  vomiting  and  head- 
ache. Herpes  at  left  side  of  mouth.  Paresis  of  right  facial  nerve. 
Kernig  positive.  Head  bent  backwards.  Tenderness  on  pressure  over 
cervical  spine.  Complete  deafness  with  normal  drumheads.  Lumbar 
puncture  gave  cloudy  fluid.  Weichselbaum's  micrococcus  present.  Death 
occurred  two  months  after  admission.  Post-mortem  :  Hydrocephalus 
and  meningitis;  obliteration  of  foramen  of  Magendie ;  pleurisy; 
marasmus;  adhesions  between  cerebellum  and  dura  ;  ventricles  much 
dilated;  ependyma  shows  granulations.  Microscopic  examination  of 
left  ear:  Internal  meatus  dilated  and  contains  necrotic  bone.  Much 
pus  around  the  acoustic  nerve  but  only  a  little  around  the  facial.     The 
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cells  of  the  geniculate  ganglion  stain  badly  and  there  are  only  slight 
remains  of  spiral  ganglion  cells.  There  is  almost  nothing  left  of  the 
membranous  labyrinth.  The  whole  lumen  is  filled  with  new  connective 
tissue  containing  dilated  blood-vessels.  Pus  still  present  in  parts. 
Semicircular  canals  filled  with  new  bone.  In  the  cochlea  new  bone 
formation  is  confined  to  the  median  part  of  both  scalse.  Ductus 
endolymphaticus  still  recognizable.  In  the  middle  ear  there  is  some 
pus  in  the  niches  and  connective  tissue  around  the  stapes.  Niche  of  the 
round  window  filled  by  a  thick  connective  tissue  layer.  The  membrane 
of  the  round  window  cannot  be  made  out.  In  the  right  ear  the  changes 
are  not  so  marked  as  in  the  left.  Other  observers  have  examined  the 
ears  of  patients  who  died  years  after  the  attack  of  epidemic  cerebro- 
spinal meningitis  and  have  found  the  hollow  spaces  of  the  inner  ear 
almost  completely  obliterated  by  connective  tissue  and  bone  formation. 

Otitis  Media  in  Epidemic  Cerebro-spinal  Meningitis. 

The  middle  ear  may  be  involved  by  way  of  the  Eustachian  tube  or 
by  the  pus  in  the  inner  ear  bursting  through  the  oval  and  round 
windows  and  so  infecting  the  tympanic  cavity.  Opinions  as  to  the 
frequency  of  otitis  media  vary  greatly  :  thus  Netter  states  that  it  is  not 
common  and  is  only  found  in  advanced  cases  and  at  post-mortem 
examination.  He  admits,  however,  that  the  usual  clinical  signs  of  otitis 
media  are  not  present,  presumably  on  account  of  the  condition  of  the 
patient.  Altmann  has  examined  twelve  cases  of  deafness  and  found 
the  middle  ear  unaffected.  Dufays  believes  that  the  otitis  media  is  due 
to  the  spread  from  the  inner  ear.  On  the  other  hand,  Koerner  states 
that  otitis  media  is  usually  present  in  cases  of  deafness  associated  with 
epidemic  cerebro-spinal  meningitis.  Goeppert  found  otitis  media  in  50 
per  cent,  of  cases  suffering  from  epidemic  cerebro-spinal  meningitis  and 
in  62  per  cent,  of  post-mortems  in  this  condition.  Roosa  found 
cicatrices  in  the  drumhead  in  only  eight  out  of  fifty-four  ears  examined. 
The  others  were  practically  normal.  On  the  basis  of  tuning-fork  tests 
however  he  believes  that  a  middle-ear  affection  is  the  main  cause  of  the 
deafness.  It  is  quite  possible  that  the  presence  of  otitis  media  may  be 
merely  a  coincidence  ;  thus  Hessler  records  a  case  of  acute  middle-ear 
suppuration  in  epidemic  cerebro-spinal  meningitis  in  which  meningococci 
were  not  found  in  the  mastoid.  Further,  it  seems  likely  that  the 
incidence  of  otitis  media  may  vary  in  different  epidemics ;  certainly 
from   the  functional  examination  of  cases  of  deafness  following  spotted 
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fever  it    would  appear  that  the    labyrinth  and  eighth  nerve   are   the 
structures  involved. 

Of  111  cases  of  deaf-mutism  examined  by  one  of  us  (J.  S.  F.)  during 
the  last  two  years  at  the  Edinburgh  Royal  Institution  for  the  Education 
of  the  Deaf  and  Dumb  fourteen  were  due  to  meningitis.  Of  these 
fourteen,  seven  were  cases  of  epidemic  cerebro-spinal  meningitis.  Ex- 
amination showed  normal  or  only  retracted  drumheads  in  five  out  of 
the  seven  cases,  while  functional  tests  revealed  absolute  deafness  and 
complete  loss  of  vestibular  reaction  in  six  cases. 

Alt  saw  only  one  case  of  acute  suppurative  otitis  media  without 
labyrinth  involvement  among  his  fifty  cases,  and  in  this  there  was  no 
bacteriological  examination  of  the  pus  from  the  middle  ear.  Alt  had, 
however,  seen  a  case  of  otitis  media  in  1897,  in  which  the  meningococcus 
was  present  along  with  other  bacteria.  Similar  cases  have  been  recorded 
by  Frohmann  and  Netter.  The  former  of  these  observers  has  reported 
a  case  in  which  there  was  a  pure  culture  of  the  meningococcus  in  a 
bilateral  otitis  media.  Rolleston  reports  otitis  media  in  ten  out  of  502 
cases.  Fairley  and  Stewart  saw  two  cases  of  suppurative  otitis  media  in 
450  patients.  Worster-Drought  and  Mills  Kennedy  remark  that  chronic 
middle-ear  suppuration  may  of  course  be  present  in  patients  suffering 
from  epidemic  cerebro-spinal  meningitis  ;  indeed  they  found  this  con- 
dition in  seven  out  of  160  cases  and,  from  the  diagnostic  point  of  view, 
call  attention  to  the  importance  of  the  examination  of  films  (meningo- 
cocci) made  from  the  aural  discharge. 

The  conclusion  seems  to  be  that  acute  purulent  (meningococcal' 
otitis  media  is  not  of  frequent  occurrence  in  "  spotted  fever."  When  it 
is  met  with  it  is  probably  secondary  in  most  cases  to  meningitic 
labyrinthitis  and  is  due  to  the  pus  in  the  labyrinth  bursting  out  through 
the  windows  into  the  middle  ear. 

Prognosis  in  Regard  to  Deafness. 

Moos  remarks  that  the  percentage  of  cures  and  improvement! 
higher  in  the  experience  of  the  general  practitioner,  who  observi 
during  the  epidemic,  than  in  that  of  the  specialist,  who  only  sees  th< 
patients  some  weeks,  months,  ov  years  after  the  outbreak  o(  the* 
Sophian  believes  that  cases  of  deafness  which  recover  have  been  dn< 
hydrocephalus.     Such  cases    improve   at  once   or   clear  up  on  lumbar 
puncture.     It  must  be  admitted  that  in  the  vast  majority  the  deal: 
remains  permanent.     Of  seven   cases  recorded   by   Alt.  four  rema 
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totally  deaf  and  in  three  the  hearing  returned  to  some  extent.  Politzer 
notes  that  occasionally  there  is  some  improvement  after  convalescence, 
but  this  is  only  temporary.  Mygind  records  a  case  with  recovery  of 
hearing  four  years  after  the  disease.  Davis,  on  the  other  hand,  has 
reported  a  case  of  gradually  progressive  bilateral  deafness  occurring 
three  years  after  the  attack.  Of  five  cases  recorded  by  Leszynsky,  two 
were  unilateral  and  three  bilateral.  Of  the  latter  one  remained  com- 
pletely deaf,  while  in  the  other  two  some  slight  improvement  occurred 
on  one  side. 

Epidemic  Cerebro-spinal  Meningitis  as  a  Cause  op  Deaf-mutism. 

Statistics  on  this  point  vary  greatly.  The  discrepancy  may  be 
explained  as  follows  :  If  there  has  been  a  recent  outbreak  of  the  disease 
in  a  country  we  have  a  high  percentage  of  deaf-mutism  due  to  epidemic 
meningitis,  but  if  the  country  has  been  free  from  outbreaks  for  many 
years  the  proportion  is  low.  Macleod  Yearsley  (1917)  found  that  out  of 
1,114  cases  of  acquired  deaf-mutism  only  eight  were  due  to  epidemic 
cerebro-spinal  meningitis.  Holger  Mygind  (1894)  states  that  in  only 
four  out  of  208  deaf-mutes  was  epidemic  meningitis  the  cause  of  the 
affliction.  Kerr  Love  (1893)  has  reported  on  175  deaf  and  dumb 
children ;  of  these,  eighty-one  were  cases  of  acquired  deafness  and 
among  the  latter  thirteen  were  due  to  meningitis  and  brain  fever, 
but  apparently  none  of  the  cases  had  followed  the  epidemic  form  of 
meningitis.  Hartmann  (1880)  has  stated  that  26'8  per  cent,  of  deaf- 
mutes  in  his  district  were  due  to  spotted  fever.  Roosa  found  that 
twenty-seven  out  of  147  deaf-mutes  owed  their  condition  to  this  disease. 
Our  own  statistics  regarding  a  deaf-mute  institution  have  already  been 
given,  but  we  may  state  here  that  of  the  thirty-four  cases  of  deaf- 
mutism  following  "  spotted  fever  "  seen  at  Dr.  Logan  Turner's  depart- 
ment during  the  years  1907-18  (inclusive),  thirty  were  brought  by  the 
parents  during  the  four  years  1907-10. 

Microscopic  Examination  of  the  Ear  in  Three  Cases  of 
Epidemic  Cerebro-spinal  Meningitis. 

Case  I. — Corporal  G,  was  admitted  to  hospital  on  June  21,  1916. 
Patient  had  had  violent  headache  for  fourteen  days,  worse  on  the  right 
side,  with  cerebral  vomiting.  Photophobia  and  opisthotonos  present 
on  admission.     Temperature  persistently  subnormal.     Pulse  40  to  60. 
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There  was  tenderness  on  tapping  the  right  side  of  the  head.     Death  on 
June  28,  1916. 

Microscopical  Examination  of  Eight  Ear. — The  epithelium  of  the 
external  meatus  and  outer  surface  of  drumhead  is  desquamating. 
The  tympanic  membrane  is  distinctly  thickened  and  shows  well-marked 
new  bone  formation  ("chalk  patch"  in  drumhead  (fig.  1)).  In  the 
tympanic    cavity  there    is   some    new  connective    tissue    between    the 


Fig.  1  (Case  I). 

Epidemic  cerebro-spiual  meningitis  of  about  eight  days'  duration.  Horizontal 
section  through  right  ear,  No.  135,  x  G  diam.  1,  externa]  auditors-  meatus ; 
2,  adhesion  between  drumhead  and  inner  wall ;  3,  uew  bone  formation  in  drum- 
head (chalk  patch)  ;  4,  internal  meatus,  showing  slight  meningeal  exudate  ; 
5,  crus  commune  (note  faulty  formation  of  walls  of  bony  canal  ;  6,  convexity 
of  lateral  canal  ;  7,  antrum,  with  thickened  lining  membrane  ;  8,  facial  nerve. 
Note  that  long  process  of  incus  is  absent ;  it  should  be  situated  between  the 
handle  of  the  malleus  and  the  footplate  of  tho  stapes  which  is  seen  in  the  oval 
window.  Middle-ear  suppuration  had  evidently  been  present  in  childhood  in 
this  case. 


ossicles    and    the    outer   wall  of    the    attic.       In    the    border  cells   tho 
submucosa  is  thickened  and  there  are  "cystic  spaces"  in  the  mucous 

membrane.     There  is  some  old  blood  pigment  in  the  submucous  tissue. 
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in  the  floor  of  the  aditus  and  in  the  antrum,  and  a  band  of  mucous 
membrane  (adhesion)  stretching  across  from  the  anterior  margin  of  the 
oval  window  to  the  tympanic  membrane.  The  malleus  is  normal. 
The  long  process  of  the  incus  is  eroded  in  its  upper  part  and  lower 
down  it  is  absent.  The  crura  of  the  stapes 'are  entirely  absent  but  the 
footplate  is  healthy.  The  mucous  membrane  in  the  niche  of  the  oval 
window  is  thickened.  There  are  adhesions  between  the  pyramid  and 
the  anterior  margin  of  the  window.  The  mucosa  in  the  niche  of  the 
round  window  is  rather  thickened.  (There  had  evidently  been  a  former 
chronic  suppurative  otitis  media  in  this  case  which  had  left  behind 
these  bony  deposits,  submucosal  thickenings,  adhesions  and  erosions  of 
bone.)  The  labyrinth  capsule  and  surrounding  bony  tissue  are  healthy. 
Cochlea  :  Corti's  organ  is  not  well  formed  :  the  pillar  cells  can  only  be 
recognized  in  the  middle  coil.  Reissner's  membrane  is  in  parts  rather 
depressed.  There  is  some  new  connective  tissue  formation  in  the  canal 
for  the  spiral  ganglion.  The  opening  of  the  aqueduct  of  the  cochlea  is 
quite  healthy.  Vestibule  :  The  utricle  is  healthy.  The  wall  of  the 
sacculus  is  ruptured  (artefact  ?)  but  the  neuro-epithelium  is  healthy. 
The  aqueduct  of  the  vestibule  is  quite  normal.  There  is  no  infiltration 
within  the  labyrinth  of  either  the  cochlear  or  vestibular  nerves  by  the 
meningitis.  Canals :  The  bony  walls  of  the  semicircular  canals  are 
badly  formed  in  this  case — a  fairly  common  occurrence.  The  lateral, 
superior  and  posterior  canals  are  healthy.  Internal  meatus  :  There  is  a 
little  pus  within  the  arachnoid  sheath  but  there  is  no  infiltration  of  the 
cochlear  or  vestibular  nerves  by  meningitis. 

(Note. — Except  for  the  slight  meningitis  in  the  internal  meatus  the 
only  noteworthy  feature  is  the  atrophy  (?)  of  Corti's  organ.  This 
may  have  been  a  secondary  result  of  the  chronic  middle-ear  suppuration 
and  subsequent  sclerosed  condition  of  the  tympanum.  On  the  other 
hand  it  may  merely  be  an  artefact  or  due  to  post-mortem  changes.) 

Case  II. — Corporal  F.,  died  from  epidemic  cerebro-spinal  meningitis 
after  several  weeks'  illness.  Post-mortem,  May  12,  1910  (J.  K.  M.  D.)  : 
Body  much  emaciated.  Brain — convolutions  flattened.  No  exudate  on 
cerebrum.  Pituitary  congested.  On  cutting  across  the  crura  cerebri 
a  large  quantity  of  cerebro-spinal  fluid  gushed  out.  Aqueduct  dilated. 
Much  thick  exudate  over  pons.  Frontal  lobes  adherent  to  each  other. 
Lateral  ventricles  much  dilated.  Ependyma  of  whole  ventricular 
system  thickened  and  oodematous.  Posterior  wall  of  third  ventricle 
very   thin  and   pineal  veins   enlarged.      Fourth    ventricle    enormously 


Section  of  Otology 


33 


dilated,  especially  up  into  arbor  vitse.  Lateral  recesses  also  large. 
Foramen  of  Magendie  closed  by  adhesions  and  plug  of  thick  pus. 
No  hgemorrhages  on  section  of  brain.  Right  middle  ear  opened  up 
and  found  normal.     Sphenoid  and  ethmoid  sinuses  also  normal. 

Mic?'oscopic  Examination  of  Left  Ear. — All  parts  of  the  middle 
ear  cleft  are  entirely  normal.  Cochlea :  Reissner's  membrane  is  at 
the  usual  angle,  showing  apparently  normal  endo-  and  perilymphatic 
tension  of  the  labyrinth.  (In  cases  of  meningitis  it  is  often  collapsed 
on  to  the  top  of  Corti's  organ.)     Corti's  organ  is  fairly  well  preserved. 


Fig.  2  (Case  II). 

Epidemic  cerebro-spinal  meningitis  of  several  weeks'  duration.  Horizontal 
section  through  left  ear,  No.  130,  x  9  diarn.  1,  periosteal  bone  ;  -2.  lymph 
space  between  above  and  3,  cartilage  bone;  4,  endosteal  bone:  5,  men 
infiltration  within  arachnoid  sheath  in  interna]  meatus.  Corti's  organ  is  seen 
to  be  well  formed  in  the  apical  coil,  but  in  the  basal  coils  it  is  desquamating. 
There  is  slight  exudation  in  the  basal  coil  on  the  right  of  the  illustration  (scala 
tympani)  in  the  angle  next  the  internal  meatus. 


One  can  see  the  usual  outline  and  the  pillar  cells,  but  most  of  the  hair 
cells  and  supporting  cells  are  desquamated.  The  cells  of  the  Bpiral 
ganglion  appear  shrunken  (artefact?).  There  is  no  pus  in  the  acala 
tympani  in  the  neighbourhood  of  the  round  window,  but  there  is  a 
little  coagulated  lymph  present  in  the  opening  of  the  aqueduct  of  the 
AP— 14 
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cochlea.  There  is  also  some  exudate  in  the  scala  tympani  of  the  basal 
coil  in  the  angle  next  the  internal  meatus  (fig.  2).  Vestibule  :  The 
utricle,  saccule  and  ductus  endolymphaticus  are  quite  normal.  The 
canals  are  also  normal.  Internal  meatus:  There  are  numerous  small 
cells  round  the  nerve  filaments  in  the  fundus  of  the  internal  meatus 
(meningitis)  (figs.  2  and  3).  The  vestibular  ganglion  cells  appear 
rather  shrunken.  There  is  a  little  haemorrhage  in  the  internal  meatus 
just  at  the  inner  opening.  (This  specimen  shows  no  disease  of  middle 
or  inner  ear,  but  there  is  some  meningitis  in  the  internal  auditory 
meatus.) 


Fig.  3  (Case  II). 

Section  250,  x  9  diam.  1,  scala  tympani  normal ;  2,  lower  part  of  internal 
meatus  showing  meningitic  infiltration  within  arachnoid  sheath  ;  3,  niche  of 
round  window. 


Case  III. — Corporal  D.,  admitted  to  hospital  on  August  7,  191(1, 
suffering  from  epidemic  cerebro-spinal  meningitis.  When  examined  in 
bed  patient  was  found  to  be  lying  on  the  right  side  in  a  semi-comatose 
condition.  Kernig  and  Babinski  signs  present.  Meningococci  found 
in  cerebro-spinal  fluid  before  death.  Patient  had  marked  horizontal 
and  rota  torn  nystagmus  to  the  left  but  was  too  ill  for  detailed  functional 
examination  of  the  ear.  He  was,  however,  able  to  answer  questions 
when  first  one  ear  and   then  the  other  was  closed  with   the    finger. 
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Death  occurred  two  days  after  admission.  Post-mortem  (J.  K.  M.  D.)  : 
Pus  in  subarachnoid  space  all  over  cerebrum.  No  pus  above  cribriform 
plate.  Pituitary  body  congested.  Adhesions  and  thin  fluid  pus  in 
interpeduncular  space  and  cisterna  pontis.  No  pus  on  upper  surface 
of  cerebellum.  There  was  a  mass  of  purulent  exudate  round  the  fifth 
nerve  on  the  right  side,  and  also  round  the  trunks  of  the  sixth,  seventh, 
eighth,  ninth,  tenth,  eleventh  and  twelfth  nerves.  There  were  localized 
collections  of  pus  on  the  inferior  surface  of  both  cerebellar  hemispheres 
and  also  in  the  cisterna  magna.     The  foramen  of  Magendie  was  closed 


Fig.  4  (Case  III). 

Epidemic  cerebrospinal  meningitis  of  a  few  days'  duration.     Spontaneous 
nystagmus  to  the  left  was  present.    Horizontal  section  through  right 
X  9  diam.    1,  endolymphatic  space  of  ampullary  end  of  superior  canal  healthy  ; 
2,  perilymphatic  space  containing  hemorrhage  and  purulent  exudate 
end  of  superior  canal  showing  exudate  in  perilymph  space;  4.  vessel  in 
subarouata. 


by  recent  adhesions.  The  fourth  ventricle  contained  thick  pus.  ( ta 
section  of  the  brain  both  cerebral  hemispheres  showed  anmei 
petechial  haemorrhages  in  the  white  matter,  especially  marked  just 
beneath  the  grey  matter  of  the  sulci.  Patches  of  haemorrhage  also 
present  in  the  internal  capsule  but  almost  completely  absent  in  the 
frontal   and  occipital    poles    of    the    brain.       Pus   was    present    in    the 
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posterior  and  inferior  horns  of  the  lateral  ventricles  and  in  the  pineal 
recess.  The  sphenoid,  ethmoid  and  frontal  sinuses  were  opened  up  but 
were  found  normal.  The  left  (middle  and  inner)  ear  was  opened  up  and 
was  also  found  normal. 

Microscopic  Examination  of  Right  Middle  and  Inner  Ear. — The 
tympanic  membrane  and  Eustachian  tube  are  healthy.  Tympanic 
cavity  :  The  middle-ear  spaces  are  healthy,  except  in  the  neighbourhood 
of  the  oval  and  round  windows.  The  mastoid  cells  are  normal.  The 
mucosa  of  the  sinus  tympani  is  thickened,  the  vessels  are  engorged,  and 


Fig.  5  (Case  III). 

Section  50,  x  9  diam.  1,  facial  nerve  ;  2,  crista  of  lateral  canal  infiltrated 
with  pus  (the  exudate  is  streaming  through  the  apex  of  the  crista,  and,  if  the 
illustration  is  turned  right  round,  gives  the  appearance  of  a  volcano  in  eruption)  ; 
3,  aditus  ;  4,  purulent  and  hemorrhagic  exudate  in  perilymph  space  ;  5,  the 
vestibular  nerve  surrounded  by  purulent  exudate  ;  G,  purulent  and  ha-morrhagic 
exudate  at  point  of  entry  of  nerve  to  utricle. 


there  is  pus,  probably  mixed  with  blood,  in  the  niche  (fig.  9).  The 
lowest  part  of  the  tympanic  cavity  is  perfectly  healthy  (fig.  10). 
The  facial  nerve  and  canal  are  normal.  There  are  a  few  pus  cells  and 
some  fibrin  in  the  niche  of  the  oval  window  but  the  footplate  of  the 
stapes  is  normal  (fig.  7).  The  anterior  portion  of  the  annular  ligament 
appears  to  be   slightly   infiltrated  with   pus  cells  as   if   there   was    an 
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attempt  to  burst  through  from  the  labyrinth  into  the  middle  ear. 
The  round  window  membrane  is  thickened  and  infiltrated  and  there  is 
a  layer  of  pus  on  the  walls  of  the  niche  (fig.  8).  The  only  parts  of  the 
middle  ear  which  show  any  abnormality  are  the  niches  of  the  oval  and 
round  windows.  There  has  apparently  been  no  spread  of  the  infection 
from  these  regions  into  the  remainder  of  the  tympanum.  The  labyrinth 
capsule  and  surrounding  bony  tissue  are  healthy.  Codded  :  In  the 
hollow  spaces  of  the  cochlea  there  is  pus  present  in  all  coils,  especially 
in  the  scala  tympani  and  the  scala  vestibuli  (fig.  6).  In  the  cochlear 
canal  itself  the  exudate  is  of  a  fibrinous  nature.     Corti's  organ  and  the 


Fig.  6  (Case  III). 

Section  70,   x  9  diam.  1,  purulent  exudate  in  helicotrema  ;  2,  exudate  in 

scala  vestibuli ;  3,  same  in  scala  tympani  ;  4,  cochlear  nerve  with  htemorrhagic 

purulent  exudate  around  ;  (5)  endostoum  detached  from  wall  of  scala  tympani 
of  basal  coil  (artefact). 


stria  vascularis  are  desquamating.  The  spiral  ligament  is  infiltrated 
with  pus  cells.  In  the  apical  coil  Corti's  organ  is  fairly  well  preserved, 
and  the  membrana  tectoria  is  present.  In  the  middle  coil  then 
a  great  deal  of  pus  in  the  scala  vestibuli.  In  the  basal  coil  Corti's  organ 
and  the  membrana  tectoria  can  be  clearly  recognized.  lv 
membrane  is  depressed  in  all  coils.  The  helicotrema  contains  pus, 
The  vein  accompanying  the  aqueduct  of  the  cochlea  is  very  engorged. 
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There  are  some  pus  cells  in  the  scala  tyrupani  just  at  the  opening  of  the 
perilymphatic  aqueduct  (fig.  8).  There  are  a  good  many  pus  cells  in 
the  hollow  space  of  the  bony  spiral  lamina.  (The  infection  appears 
to  have  passed  from  the  internal  meatus  along  the  vessels  and  nerves  to 
the  labyrinth,  rather  than  by  the  aqueduct  of  the  cochlea.)  Vestibule  : 
There  is  some  haemorrhage  present  in  the  perilymphatic  space  of  the 
vestibule  around  the  vestibular  nerve  (fig.  5).  The  nerve  of  the  utricle 
and  also  the  neuro-epithelium  of  the  utricle  are  infiltrated  with  pus. 


Section  104,  x  G  diam.  1,  incus;  2,  malleus;  3,  external  meatus:  I.  tym- 
panic cavity,  healthy ;  5,  exudate  in  scala  vestibuli  of  middle  coil  :  G,  lower  part 
of  internal  meatus  with  hemorrhagic  purulent  exudate ;  7,  exudate  in  inner 
part  of  vestibule;  H,  exudate  in  crus  commune;  9,  lateral  canal  almost  free 
from  exudate. 


(On  the  whole  the  endolymphatic  spaces,  in  the  vestibule,  canals 
and  cochlea  are  almost  free,  so  that  the  infiltration  has  been  mainly  m 
the  perilymphatic  space.)  The  nerve  and  the  epithelium  of  the  saccule 
are  infiltrated  with  pus  and  there  is  pus  in  the  perilymph  space  at  the 
opening    of   the    aqueduct    of   the   vestibule    (fig.    7).      The   saccul. 
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ruptured  (artefact?).  There  is  a  little  curdled  lymph  and  possibly 
a  few  pus  cells  in  the  endolymphatic  aqueduct  at  its  vestibular  end, 
but  towards  its  cranial  end  the  aqueduct  is  healthy.  Canals:  At  the 
ampullary  end  of  the  superior  canal  the  perilymph  space  is  full  of 
pus  (fig..  4) ;  the  endolymph  space  is  normal.  The  crista  of  the  superior 
canal  is  infiltrated  with  pus.  In  the  smooth  end  of  the  superior  canal 
the  perilymph  space  contains  pus.  There  is  also  pus  in  the  perilymph 
space  of  the  external  canal  (fig.  5).  The  crista  of  the  lateral  canal  is 
infiltrated  with  pus.     The  cupola  of  the  lateral  canal  is  disintegrated 


Pig.   8  (Case  III). 

Section  175,  x  9  diam.  1,  pus  in  scale  tympani  ;  2,  thickened  membrane 
of  round  window  ;  3,  tympanic  cavity,  healthy;  i,  ampullary  end  of  posterior 
canal  with  exudate  in  perilymph  space  ;  5,  purulent  exudate  m  niehi  f  round 
window  :  G,  exudate  at  cochlear  opening  of  perilymphatic  aqaedaot. 

and  pus  cells  are  seen  passing  through  the.  apex  of  the  crista  into  th, 
endolymphatic  space.  The  appearance  is  somewhat  like  that  of  a 
volcano  in  eruption  (fig.  5).  The  smooth  end  of  the  lateral  and 
posterior  canals  contains  pus  in  the  perilymph  space  but  Done  in  the 
endolymph  space  (fig.  7).  In  the  convexities  of  the  superior  and 
external  canals  the  same  conditions  obtain.  The  crista  of  the  posterior 
canal  is  infiltrated  with  pus.  The  perilymphatic  space  I  th<  p  .sterior 
canal  is  crammed  with  pus  (fig.  10);  the  endolymphatic  space   i 
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curdled  lymph  and  at  the  ampullary  end  there  is  a  little  pus.  This 
purulent  infiltration  appears  to  be  coming  from  the  region  where  the 
nerve  enters.  Internal  meatus  :  There  is  much  pus  within  the  arachnoid 
sheath  (figs.  6  and  7).  The  vestibular  ganglion  is  infiltrated  with  pus 
cells,  but  the  exudate  does  not  extend  along  the  facial  nerve  as  far  as 
the  geniculate  ganglion.  There  is  a  considerable  amount  of  purulent 
infiltration  of  the  nerves  passing  into  the  modiolus.  There  is  a  great 
deal  of  pus  in  the  lower  part  of  the  internal  meatus.  The  purulent 
exudate  extends  into  the  narrow  canal  containing  the  nerve  of  the 
ampulla  of  the  posterior  canal. 


Pig.  9  (Case  III). 

Section  205,  x  9  diam.  1,  exudate  in  scala  tympani  of  basal  coil ;  2,  puru- 
lent exudate  in  sinus  tympani  ;  3,  thickened,  infiltrated  and  engorged  mucosa 
lining  the  sinus  tympani;  4,  tympanic  cavity;  5,  stapedius;  6,  hemorrhagic 
purulent  exudate  iu  perilymph  space  of  posterior  canal ;  7,  aqueduct  of  cochlea 
containing  exudate. 


Remarks. —  in  this  case  the  basal  meningitis  had  distinctly  extended 
into  the  internal  meatus  on  the  right  side,  and  had  infiltrated  into 
the  labyrinth  along  the  vessels  and  branches  of  the  eighth  nerve.  The 
perilymphatic  space  throughout  the  labyrinth  contained  much  pus,  while 
in  parts — especially  in  the  region  of  the  crista1  of  the  canals  and  the 
saccule — the    neuro-epithelium    was    infiltrated    with     pus    which    was 
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finding  its  way  into  the  endolymphatic  space.  The  congested  and 
infiltrated  condition  of  the  mucosa  in  the  window  niches  was  certainly 
secondary  to  the  purulent  labyrinthitis,  though  at  the  time  of  death 
there  had  been  no  gross  bursting  through  of  the  pus  in  the  labyrinth 
into  the  middle  ear.  It  is  noteworthy  that  on  macroscopic  examination 
the  left,  middle  and  inner  ear  of  this  patient  appeared  to  be  normal. 


Pig.  10  (Case  III). 

Section  235,  x  6  diam.  1.  external  meatus;  2,  tympanic  oavitj  :  3,  meni- 
brana  fcympani ;  4,  normal  mucosa  detached  owing  to  use  of  suction  apparatus  : 
5,  aqueduct  of  cochlea  containing  exudate;  G,  sinus  tympani  also  containing 
exudate  ;  7,  posterior  vertical  canal  with  much  exudate  in  perilymph  spaoe. 


(B)   Mumps  Deafness. 

Clinical  Aspect. — Boot  records  two  cases  of  mumps  deafness 
(1)  Male,  aged  21,  on  third  day  of  disease  had  marked  noises  in 
the  right  ear,  deafness  and  giddiness.  There  was  normal  hearing 
in  the  left  ear,  Weber  Lateralized  to  good    ear.      (2)    Girl,    aged    12, 

had  complete  deafness  in    the    left  car    on    first    day,   with    giddiness 
and  vomiting.     Boot  has  collected  forty-nine  cases  of  mumps  dead 
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(twenty-two  male  and  twenty-seven  female).  The  age  of  the  patients 
varied  from  4  to  41  years,  usually  between  11  and  30.  The  middle 
ear  was  normal  in  twenty-seven  cases  and  only  abnormal  in  three ;  rest 
not  noted.  The  onset  of  deafness  varied  from  the  fourth  to  the 
fifteenth  day,  usually  occurring  seven  days  after  the  beginning  of  the 
disease.  The  deafness  came  on  suddenly  in  twenty-two  cases,  slowly 
in  one  ;  rest  not  noted.  Giddiness  was  present  in  twenty-nine  cases, 
absent  in  seven  ;  no  note  in  thirteen.  Headache  was  present  in  six 
cases,  absent  in  four  ;  rest  not  noted.  Subjective  noises  in  twenty-five. 
Nausea  and  vomiting  in  nineteen.  Fever  in  three.  In  ten  cases  the 
labyrinth  disease  was  bilateral  and  in  thirty-two  unilateral ;  no  note 
in  seven  cases.  Boot  distinguishes  three  types  of  the  disease  :  (1)  The 
cochlea  alone  is  affected.  (2)  The  vestibular  apparatus  is  involved  with 
normal  or  almost  normal  hearing.  (3)  Both  parts  of  the  labyrinth  are 
affected. 

Voss,  on  the  basis  of  lumbar  puncture,  compares  mumps  deafness 
to  that  following  syphilis,  and  attributes  both  to  meningitis.  Ruttin, 
in  discussing  Voss's  paper,  stated  that  there  was  probably  more  than 
one  cause  of  mumps  deafness.  The  inner  ear  affection  might  be  due 
to  serous  or  purulent  labyrinthitis,  or  to  retrolabyrinthine  disease. 
The  endolabyrinthine  variety  was  exactly  like  a  serous  or  purulent 
labyrinthitis  —  i.e.,  there  was  sudden  deafness,  marked  vestibular 
symptoms,  with  nystagmus  to  the  sound  side,  and  loss  of  vestibular 
reaction.  The  nystagmus  lasted  only  three  or  four  days.  On  the 
other  hand  the  retrolabyrinthine  disease  due  to  mumps  was  similar  to 
the  syphilitic  affection.  Here  the  disease  was  associated  with  prolonged 
vestibular  symptoms,  and  there  might  be  loss  of  the  rotation  reaction, 
with  retained  caloric  reaction.  Further,  the  cochlear  and  vestibular 
apparatus  might  not  both  be  destroyed.  Scheibe  stated  that  he  had 
seen  a  great  deal  of  mumps  deafness  and  had  always  found  it  to 
be  unilateral.  This  fact  spoke  against  a  neuritis  or  meningitis.  On 
the  other  hand,  the  absence  of  giddiness  and  noises  were  against  laby- 
rinthitis. Kummel  thought  that  mumps  deafness  was  usually  bilateral  at 
first,  but  one  ear  recovered,  so  that  later  deafness  was  only  found  on  the 
other  side.  Kirchner  thought  that  the  absence  of  labyrinth  symptoms 
was  in  favour  of  a  cerebral  cause  of  the  deafness. 

Hubbard  states  that  mumps  is  the  cause  of  the  nerve  deafness  in 
3lto  5  per  cent,  of  deaf-mutes.  Deafness  may  occur  before  the  parotid 
swelling.  Gordon  states  that  as  a  rule  the  symptoms  of  meningitis 
immediately  precede    the  orchitis.      Hubbard    notes   that    in   his  own 
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cases  the  destruction  of  both  cochlear  and  vestibular  functions  might 
be  complete  or  partial.  He  apparently  regards  the  lesion  as  a 
labyrinthitis. 

According  to  Feiling,  May  states  that  in  cases  of  mumps  deafness 
tinnitus  and  vertigo  usually  occur  as  premonitory  symptoms.  Deafness 
follows  more  or  less  suddenly,  usually  between  the  first  and  fourth  days 
of  the  disease.  In  most  cases  it  is  complete  and  permanent.  Meniere 
(junr.)  considered  that  the  lesion  was  probably  a  meningitis  at  the  base. 
The  fact  that  the  seventh  nerve  is  sometimes  implicated  supports 
Meniere's  view. 

Lake  records  two  cases  of  deafness  following  mumps.  The  first 
was  that  of  a  woman,  aged  35,  who  suddenly  became  deaf  in  the  left 
ear  at  the  end  of  the  first  week,  with  severe  tinnitus,  vertigo  and 
sickness.  The  drumheads  were  normal.  Functional  examination  showed 
marked  nerve  deafness.  The  second  case  was  that  of  a  girl,  aged  17,  in 
whom  the  right  ear  was  affected.  Lake  thinks  that  the  trouble  was  due 
to  embolism  of  a  large  branch  of  the  internal  auditory  artery.  Mauthner 
has  recorded  the  case  of  a  female,  aged  37.  On  the  first  day  of  the 
attack  she  felt  slight  noises  in  the  left  ear,  which  rapidly  increased.  In 
three  days  complete  deafness.  Two  days  after  the  onset,  marked 
giddiness  and  nausea.  Diplopia  also  present  on  eighth  day  from  onset 
of  giddiness.  The  stumbling  gait  improved  in  three  weeks  but  the 
deafness  and  noises  remained.  The  vestibular  reaction,  tested  eight 
months  after  onset,  was  diminished.  Mauthner  thought  that  the 
deafness  was  very  like  that  associated  with  acute  infectious  neuritis. 
Haike  reported  the  case  of  a  male,  aged  19,  who  became  suddenly 
ill  with  high  fever,  orchitis  and  unilateral  deafness.  There  was  an 
island  of  hearing  between  C3  and  C8.  There  was  no  parotitis.  The 
vestibular  nerve  was  intact  and  the  diagnosis  was  made  of  retrolaby- 
rinthine  neuritis.  He  regarded  the  case  as  one  of  mumps,  without 
parotitis,  and  recalled  a  similar  case  of  Gradenigo's. 

Among    the   111    cases   of   deaf-mutism  examined    by   one   of  the 
writers   (J.   S.  F.)  only  one    case  of  mumps  deafness  was    found.       In 
this  case    the   drumheads  were    indrawn    but    otherwise    normal  :   the 
lower  tuning-forks  appeared  to  be  heard  ('/vibrations  felt);  the  v< 
bular  reaction  to  the  rotation  test  was  present  but  somewhat  reduced. 

Patholof/i/. — Monod  was  the  first  to  demonstrate  Lymphocyl   Bis 
the  cerebro-spinal   iluid   in   mumps,  even   in  eases  where  there  was  no 
clinical   evidence   of    meningitis.      This    Lymphocytosis     -     i    constant 
feature  and   may  be   s.>   marked   as   t>>  constitute  a   true   lymphoc; 
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suppuration.  In  one  fatal  case  there  was  definite  meningitis  at  the 
base  of  the  brain.  Numerous  other  similar  cases  have  been  recorded. 
De  Stella,  in  an  article  dealing  with  serous  meningitis,  states  that  one 
of  his  cases  followed  mumps  and  was  associated  with  transient  deafness 
in  a  boy,  aged  12.  The  diagnosis  of  meningitis  was  formed  by  lumbar 
puncture.  De  Stella  thinks  that  mumps  deafness  is  caused  by 
meningitis.  Gordon  has  inoculated  monkeys  intracranially  with  filtered 
saliva  from  mumps  cases.  Of  the  ten  monkeys  so  inoculated,  four  died, 
six  recovered.  Those  that  died  first  of  all  became  quiet  and  appeared 
to  be  suffering  from  headache.  Then  irritability  appeared,  but  there 
was  no  paralysis,  squinting,  or  retraction  of  the  head.  There  was, 
however,  some  rigidity  of  the  arms  and  legs.  Lumbar  puncture  was 
done  on  one  and  the  fluid  found  to  be  under  increased  tension  and 
turbid.  Post-mortem  :  There  was  congestion  of  the  meninges  but  no 
pus.  Microscopically  there  was  infiltration  of  the  pia  arachnoid  with 
lymphocytes.  Some  nerve  cells  in  both  the  cerebral  cortex  and  spinal 
cord  showed  degenerative  changes.  Gordon  holds  that  in  a  proportion 
of  cases  of  mumps  a  virus  occurs  in  the  saliva  that  passes  through  a 
Berkefeld  filter  and  is  capable  of  producing  in  the  monkey  by  intra- 
cerebral injection  a  lymphocytic  meningitis,  together  with  hyperaemia 
of  the  central  nervous  system  and  acute  degenerative  changes — i.e.,  that 
mumps  is  due  to  an  ultramicroscopic  virus  comparable  to  that  in 
poliomyelitis,  small-pox,  typhus,  and  a  number  of  other  acute  fevers. 

Russell  L.  Haden  reports  on  the  bacteriology  of  a  mumps  epidemic 
at  Camp  Lee.  From  the  blood,  the  parotid  secretion  and  the  testis  the 
organism  recovered  was  quite  uniformly  a  Gram-positive  diplococcus 
which  grew  slowly.  In  Haden's  nine  cases  the  spinal  fluid  showed 
uniformly  a  pleocytosis  of  the  mononuclear  type.  Clinically  all  nine 
patients  had  classical  mumps.  Cultures  and  smears  were  negative  in 
eight  cases.  In  one  instance  the  fluid  was  opalescent  and  direct  smears 
showed  numerous  Gram-positive  diplococci.  Haden  holds  that  it  is 
reasonable  to  conclude  that  the  organism  demonstrated  in  the  spinal 
fluid  was  the  one  causing  the  primary  parotitis.  Blood  cultures  were 
taken  from  all  cases  of  mumps  on  admission.  Twenty-five  cultures 
were  taken  from  eighteen  cases.  Nineteen  of  the  twenty-five  were 
sterile ;  two  were  contaminated ;  four  cultures  on  different  patients 
showed  in  each  instance  a  small  Gram-positive  diplococcus.  After 
several  transplants  this  grew  readily  on  all  media. 

According  to  Tasker  Howard  the  metastatic  lesions  in  mumps  are 
well  known,  and  testify  to  the  general  nature  of  the  infection.    Orchitis, 
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mastitis,  pancreatitis,  arthritis,  encephalitis  and  meningitis  are  at  times 
met  with.  Orchitis  is  occasionally  recognized  in  the  absence  of  any 
involvement  of  the  salivary  glands.  Howard  regarded  his  three  cases  as 
instances  of  mumps  meningo-encephalitis,  in  spite  of  the  absence  of 
inflammation  of  the  salivary  glands.  These  cases  occurred  in  the 
presence  of  a  mumps  epidemic,  and  in  two  of  the  three  a  Gram-positive 
diplococcus  was  recovered  from  the  spinal  fluid.  This  organism  was 
found  in  direct  smears  and  grown  in  pure  culture  in  both  cases.  The 
spinal  fluid  in  each  case  presented  a  moderate  pleocytosis,  characterized 
by  a  predominance  of  mononuclear  cells.  The  conditions  with  which 
we  are  familiar  which  show  this  picture  are  :  (a)  syphilis,  (b)  tuber- 
culous meningitis,  (c)  encephalitis  lethargica,  and  (d)  mumps.  Two  of 
the  three  patients  were  certainly  not  syphilitic.  Tuberculous  meningitis 
and  encephalitis  lethargica  could  be  ruled  out  in  all  cases  by  the  clinical 
course.  So  far  as  we  have  been  able  to  find  out  there  has  hitherto  been 
no  recorded  case  of  mumps  deafness  in  which  a  microscopic  examination 
of  the  ear  has  been  carried  out. 

(C)    Influenzal    Deafness. 

Haug  considers  the  nerve  deafness  of  influenza  to  be  due  to 
localized  meningitis. 

(D)  Tuberculous  Meningitis. 

Gradenigo  has  examined  three  cases  of  tuberculous  and  two  of 
epidemic  meningitis.  He  comes  to  the  following  conclusion  :  In  the 
various  forms  of  meningitis  there  are  frequently  inflammatory  changes 
in  the  seventh  and  eighth  nerves,  owing  to  the  passage  of  the  infection 
carriers  into  the  internal  meatus.  At  first  the  changes  are  not  so  much 
in  the  nerve  itself  as  in  its  covering.  Later  the  pus  passes  between  the 
nerve  bundles  and  then  enters  the  modiolus.  Gradenigo  always  found  the 
aqueduct  of  the  cochlea  intact.  In  most  cases  there  were  inflammatory 
changes  in  the  middle  ear,  at  least  in  one  side. 

(E)  Osteomyelitic  Deafness. 

Castex   has  recorded  the  case   of  a  male   deaf-mute,  aged    17.  who 
spoke  well  till  the  age  of  7.     At  this  time  he  got  osteomyelitis  of  the 
right  tibia,  with  sequestrum  formation,  and  was  in  bed  for  three  y< 
During  recovery  deafness  occurred  without  oar  suppuration.     A  month 
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later  he  was  very  silent,  and  his  voice  took  on  the  tone  characteristic  of 
deaf-mutism.  Siebenmann  has  found  only  four  cases  of  osteomyelitic 
deafness  in  the  records,  and  has  observed  three  further  cases  himself. 
He  states  that  osteomyelitis  is  a  separate  disease  due  to  staphylococcal 
infection.  It  usually  attacks  young  people,  and  begins  with  high  fever 
and  delirium.  The  ear  is  seldom  diseased  in  the  stage  of  high  fever, 
more  frequently  during  convalescence  or  a  year  later.  The  deafness 
comes  on  suddenly  within  a  few  hours  or  days.  Both  ears  are  affected 
as  a  rule.  Subjective  noises  and  giddiness  are  present  in  half  the  cases. 
In  the  others  the  deafness  occurs  without  any  irritative  phenomena  on 
the  part  of  the  cochlea  or  vestibule.  As  a  rule  the  deafness  is  bilateral, 
but  on  one  side  there  may  be  islands  of  hearing.  Where  the  hearing  is 
lost  the  static  labyrinth  no  longer  reacts.  Siebenmann  compares 
osteomyelitic  deafness  to  bilateral  metastatic  panophthalmitis.  Stein- 
briigge  has  examined  a  case  microscopically  and  found  changes  in  the 
labyrinth  similar  to  those  present  in  meningitis  complicated  by 
labyrinthitis. 

(F)    Syphilitic  Deafness. 

Harrison  states  that  syphilitic  leptomeningitis  is  generally  diffuse, 
and  affects  most  often  the  base.  Some  degree  of  meningitis  is  extremely 
common  in  secondary  syphilis,  if  we  may  judge  by  the  very  high  per- 
centage of  cases  in  which  pathological  changes — increase  of  lympho- 
cytes, presence  of  globulin,  and  a  positive  Wassermann  reaction — are 
found  in  the  cerebro-spinal  fluid.  Dreyfus  reported  pathological  changes 
in  nearly  80  per  cent,  of  secondary  cases.  Mills  has  obtained  a  number 
of  specimens  of  cerebro-spinal  fluid  at  Rochester  Row,  and  examination 
of  these  has  shown  pathological  changes,  indicating  syphilitic  meningitis 
in  six  out  of  thirty-six  primary  cases,  eighty-seven  out  of  185  secondary 
cases,  twenty-one  out  of  sixty-five  tertiary  cases,  and  six  out  of  fourteen 
congenital  cases.  None  of  these  cases  showed  any  other  sign  of  brain 
or  cord  disease.  In  the  great  majority  of  cases,  therefore,  syphilitic 
meningitis  is  silent  as  regards  clinical  symptoms,  if  headache  is  excepted. 
Even  headache  is  not  very  common. 

Pathologically,  the  meninges  at  the  base  are  extensively  infiltrated 
and  matted  together  with  an  exudate  of  lymphocytes  and  plasma  cells. 
The  process  is  most  intense  at  the  inter-peduncular  spaces.  The  arteries 
at  the  base  of  the  brain  become  involved.  One  or  more  of  the  cranial 
nerves  passing  through  the  diseased  area  are  also  frequently  involved. 
Symptoms  of  a  damaged  cranial  nerve  very  strongly  suggest  syphilitic 
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meningitis.    The  eighth  nerve  may  be  affected  in  its  bony  canal,  and  one 
or  both  branches  may  be  attacked. 

Beck  finds  that  in  80  per  cent,  of  syphilitic  'patients  the  bone- 
conduction  for  tuning-forks  is  more  or  less  shortened  although  the 
hearing  is  normal.  Beck  attributes  this  to  raised  intracranial  pressure, 
as  he  finds  the  same  condition  in  cases  of  brain  tumour  and  hydro- 
cephalus. Beck  performed  lumbar  puncture  on  some  of  his  syphilitic 
cases  and  found  that  after  this  the  shortening  of  the  bone-conduction 
disappeared  for  a  time,  though  it  returned  in  two  or  three  days.  Cases 
in  which  the  primary  sore  is  still  present  and  the  Wassermann  reaction 
is  negative  do  not  show  this  shortened  bone  conduction.  The  latter 
only  appears  with  the  constitutional  symptoms.  The  sign  may  be  of 
value  in  the  diagnosis  of  syphilis. 

Frey  states  that  cases  of  neuro-labyrinthitis  in  secondary  syphilis 
are  much  more  common  than  is  usually  supposed,  and  claims  that  the 
work  of  Moriac  in  1879  proves  this.  Habermann,  in  189(5,  reported 
sixty-six  cases  of  disease  of  the  acoustic  nerve,  thirty-four  of  which 
occurred  in  the  secondary  stage.  Mayer  has  collected  sixty-five  cases 
occurring"  since  1896,  and  of  these  thirteen  belonged  to  the  secondarv 
stage.  Labyrinth  symptoms  — i.e,  tinnitus,  deafness,  giddiness,  nausea, 
vomiting,  disturbance  of  balancing,  and  vestibular  nystagmus — have 
occurred  as  early  as  the  seventh  day  after  the  primary  sore  (Politzer, 
quoted  by  Pogany,  Monatsschrift  fiir  Ohrenheilkunde,  191H,  p.  13i 
Mayer  states  that  the  trouble  may  come  on  three  weeks  after  the 
primary  sore.  At  the  time  of  onset  of  the  first  skin  rash  neur<  - 
labyrinthitis  is  by  no  means  uncommon.  Stuempke  holds  that  the 
membranous   labyrinth  is  involved  by  a  syphilitic  infiltration. 

Beck  has  examined  600  cases  of  secondarv  syphilis  and  finds  that 
complaints  of  giddiness  and  disturbance  of  balancing  are  by  no  means 
rare.  In  some  of  these  nothing  abnormal  is  to  be  found  in  the  ears  or 
nervous  system.  In  others  there  are  changes  in  the  posterior  cranial 
fossae,  as  evidenced  by  nystagmus  of  central  origin  and  cerebellar  dis- 
turbance of  balancing.  The  third  group  consists  of  vestibular  cases 
which  show  alteration  in  the  galvanic  irritability  of  the  vestibular  nerve. 
At  the  onset  tinnitus  is  present  in  most  cases,  while  giddiness  is  v. 
in  50  per  cent.  These  symptoms  may  be  observed  before  the  skin  rash. 
appears.  In  the  later  stages  of  secondary  syphilis  the  ear  trouble  almost 
always  comes  on  with  a  recurrence  of  the  rash  (Mayer).  Disturbance 
of  hearing  is  gradual  and  may  vary  in  intensity.  It  is  usually  bilateral. 
Functional    examination    shows    an    affection    of    the    eighth    q< 
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Vestibular  symptoms  vary  from  slight  giddiness  up  to  vomiting   and 
disturbance  of  balancing. 

During  the  war  observations  on  the  connexion  between  syphilis  and 
nerve  deafness  were  made  in  Dr.  Logan  Turner's  Department  by 
W.  T.  Garretson  and  Miss  Mabel  Fitzgerald.  These  observations 
have  not  yet  been  published,  but  they  revealed  a  remarkably  high 
percentage  of  positive  Wassermann  reactions  in  patients  who  showed 
nerve  deafness  at  an  unusually  early  age — i.e.,  below  55  or  60.  It  is  to 
be  hoped  that  Dr.  Garretson  and  Miss  Fitzgerald  will  before  long 
publish  their  results  in  detail. 

(G)  Deafness  following  Measles  and  Pneumonia. 

Nager  records  the  case  of  a  boy,  aged  6,  who  had  slight  Eustachian 
catarrh  at  three  years.  Adenoids  were  removed.  The  child  took 
measles  while  recovering  from  this  operation  and  there  was  a  sudden 
onset  of  meningitis,  with  sopor,  restlessness,  meningitic  cry,  high  tem- 
perature and  stiffness  of  the  neck.  After  fourteen  days,  consciousness 
returned.  During  convalescence  there  was  swelling  of  the  elbow-joint, 
and  the  parents  noticed  that  the  boy  did  not  respond  to  calls.  Siebenmann 
diagnosed  complete  deafness.  On  account  of  the  still  present  tubal 
closure  the  child  was  taken  into  the  clinic,  paracentesis  carried  out  and 
transudate  removed.  After  air  douches  the  drumhead  on  both  sides  was 
normal.  The  deafness,  however,  remained  complete.  The  vestibular 
apparatus  was  not  tested.  Three  years  later  the  child  was  killed  by 
accident.  At  the  post-mortem  the  brain  and  temporal  bones  appeared 
normal,  but  the  seventh  and  eighth  nerves  were  rather  thin.  The 
middle  ear  on  both  sides  showed  the  same  condition — recent  acute 
catarrhal  otitis  media  with  exudate.  The  mucous  membrane  of  the 
tympanic  cavity  was  much  thickened  and  infiltrated.  The  ossicles  and 
joints,  the  stapes  and  margins  of  the  window  were  all  normal.  In  the 
left  inner  ear  the  canals  were  unchanged.  The  vestibule,  however, 
showed  increase  of  fibrous  tissue  in  the  perilymph  space  with  strands 
joining  the  utricle  and  stapes.  There  was  a  layer  of  connective  tissue 
with  some  new  bone  formation  in  the  lower  part  of  the  vestibule  filling 
the  perilymph  space.  The  utricle  and  saccule  were  dilated  and  the 
vestibular  nerve  rather  atrophied.  In  the  cochlea  the  opening  of  the 
perilymphatic  duct  was  almost  closed  by  connective  tissue  and  new  bone. 
In  the  basal  coil  the  scala  vestibuli  showed  new  connective  tissue  and 
bone  formation.     The  cochlear  duct  was  dilated  and  Corti's  organ  was 
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only  an  ii/regular  group  of  cells.  The  cochlear  ganglion  cells  were 
reduced  in  number  and  the  connective  tissue  around  them  increased. 
The  right  labyrinth  showed  greater  changes  in  the  cochlea  and  less  in 
the  vestibule.  Nager  states  that  there  was  no  point  of  breaking  in 
from  the  middle  ear  to  the  labyrinth,  so  that  he  attributes  the  condition 
of  the  labyrinth  on  both  sides  to  meningitis.  Nager  calls  attention  to 
the  similarity  of  the  appearances  to  those  seen  in  certain  cases  of  con- 
genital deafness,  especially  to  the  "  Siebenmann  "  type  attributed  to 
foetal  meningitis. 


Fig.    11. 

l.    B.,  aged  17  months.     Case  of  pneumonia  following  measles,  oomplioated 

by    meniugitis   and    labyrinthitis.       Horizontal    section    No.    B   .  diam. 

1,  incus;  2,  outer  attic,  healthy;  3,  malleus;  4,  inner  attic,  health]  :  5,  basal 
coil  of  cochlea  just  appearing ;  6,  wide  fossa  subarcuata  :  7,  smooth  eud  of 
superior  canal  with  exudate  in  perilymph  space  :   B    ampullarv  end  of  canal. 


Siebenmann    has     recorded    six    cases    of   deaf-mutism    following 

measles.     In  three   the  trouble   was  undoubtedly  of  middle  ear  origin  . 
in  the  remaining   three  the  route  of  labyrinth  infection  was  an  i  | 
question.     In  50   to  60   per  cent,  of    cases  of  deaf-mutism  follow 

.\r—  L5 
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measles  the  tympanic  membrane  is  normal.  This  would  point  to  a 
meningitic  origin.  Meningitic  symptoms  in  measles  are  not  very  rare 
and  are  usually  attributed  to  the  high  fever.  The  meningitis  of  measles 
is  relatively  favourable  as  regards  life  and  yet  may  lead  to  disease  of 
the  labyrinth.  The  meningitis  and  labyrinthitis  are  probably  due  to 
the  pneumococcus. 

Meningitic  Neuro-labyrinthitis  following  Measles  and  Pneumonia. — 
(For  the  clinical  notes  of  this  case  the  writers  are  indebted  to  the  late 
Major  Melville    Dunlop,   and   for  the  temporal  bone  to  Dr.   Carnegie 


Fig.  12. 

E.  B.,  pneumonia  and  meningitic  labyrinthitis.  Section  115,  x  9  diam. 
1,  facial  nerve  ;  2,  facial  nerve  on  inner  wall  of  attic  ;  8,  exudate  in  peri- 
lymphatic space  of  vestibule  just  below  ampullary  end  of  superior  canal ; 
4,  purulent  exudate  around  facial  nerve  ;  5,  exudate  in  scala  tympaui  of  basal 
coil  of  cochlea. 


Dickson.)  E.  B.,  male,  aged  17  months,  admitted  to  Koyal  Hospital  for 
Sick  Children  April  23,  1914,  with  shortness  of  breath  of  fourteen  days' 
duration.  The  child  had  had  measles  four  months  before  admission, 
followed  by  broncho-pneumonia.  Examination  on  admission  showed 
rapid  breathing,  enlarged  glands  in  neck,  axillae  and  groin.  Pulse  L62. 
Temperature  101'H0  F.  Examination  of  lungs  showed  areas  of  dullness 
with  tubular  breathing.     Child  rather  drowsy.     Von  Pirquet  negative. 
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Later  there  was  evidence  of  consolidation  at  left  base,  but  exploration 
was  negative.  The  evening  temperature,  however,  remained  elevated, 
101°  F.  to  103°  F.  A  fortnight  after  admission  twitching  of  the  whole 
of  the  right  side  developed.  The  left  pleura  was  again  explored  but  no 
fluid  obtained.  Lumbar  puncture  evacuated  turbid  fluid  under  greatly 
increased  tension.  The  child  became  comatose  and  died  on  May  10, 
1914.  Post-mortem  :  Rachitic  chest  with  marked  beading.  The  right 
lung  showed  marked  congestion  and  oedema,  with  emphysema.  The 
left  lung  was  much  collapsed  and  also  showed  marked  bronchiectasis. 


Fig.  13. 

E.  B.,  pneumonia  and  meningitic  labyrinthitis.  Section  185,  x  9  diarn. 
1,  purulent  exudate  in  helicotrema  ;  2,  tensor  tympani  ;  3,  pus  in  fundus  of 
internal  meatus ;  4,  purulent  exudate  in  basal  coil  of  cochlea  ;  5,  carotid  canal. 

Examination  of  the  head  revealed  copious  pale  greenish  purulent  exudate 
in  subarachnoid  space.     There  were  toxic  changes  in  the  internal  organ-. 
Bacteriological  examination  of  the  fluid  from  the  bronchi  <t>ui  mem 
gave  a  pure  growth,  of  pneumococcus  in  both  cas(  s. 

Microscopic     Examination     of    the    Bight     Ear.  —  The    tympanic 
membrane    and    Eustachian     tube     are    normal     (figs.     L5     and     L8 
Tympanic  cavity :  There  is  slight  swelling  of  the  mucosa  of  the  attic 
and  a  little  exudate  in  the  mastoid  cells   (figs.  11  and  15).     The  lateral 
at — 15a 
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canal  prominence  is  normal.  There  is  slight  swelling  of  the  mucosa 
and  a  little  mucopurulent  exudate  in  the  sinus  tympani  (fig.  18).  The 
lower  part  of  the  tympanic  cavity  is  normal.  There  is  slight  sero- 
purulent  exudate  in  the  niche  of  the  oval  window  (fig.  15).  The 
footplate  of  the  stapes  is  normal.  The  mucosa  of  the  round  window 
niche  is  slightly  swollen  (fig.  17).  The  ossicles,  muscles  and  joints  are 
normal.  The  labyrinth  capsule  and  surrounding  bony  tissue  are  healthy. 
Cochlea  :  There  is  much  pus  in  the  scala  tympani  in  all  coils  (fig.  13). 
This  extends  up  to  the  helicotrema,  but  in    the    scala   vestibuli    the 


Fig.  14. 

E.  B.,  pneumonia  and  meningitic  labyrinthitis.  Section  185,  x  38  diam. 
1,  purulent  exudate  in  scala  vestibuli — to  the  left  it  is  lying  on  upper  surface 
of  Reissner's  membrane;  2,  spiral  ganglion  infiltrated  with  pus;  3,  Scala 
tympani  full  of  pus ;  4,  cochlear  canal  with  fibrinous  and  slightly  purulent 
exudate. 


purulent  exudate  is  not  so  marked.  There  is  some  curdled  lymph  and 
a  few  pus  cells  in  the  scala  media  (fig.  14).  Corti's  organ  is  well  pre- 
served ;  one  can  see  pillar  cells  in  all  coils  and  even  the  hair  cells. 
Keissner's  membrane  is  slightly  depressed.  The  cochlear  aqueduct 
contains  pus  throughout  (fig.  17).  Vestibule  :  There  is  much  purulent 
infiltration  in  the  perilymph  space  of  the  vestibule  (fig.  15).  The 
saccule  is  ruptured  and  pus  is  seen  infiltrating  the  nerve  to  the  saccule. 
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The  ductus  endolymphaticus  is  normal.  (As  one  would  expect  from 
the  route  of  infection,  there  is  more  pus  in  the  cochlea  than  in  the 
vestibule.)  Canals  :  The  superior  canal  shows  cellular  exudate  in  the 
perilymph  space  (fig.  11).  The  crista  of  the  superior  canal  itself  is 
healthy.  There  is  very  little  pus  in  the  convexity  of  the  posterior  canal, 
but  a  considerable  amount  in  the  perilymphatic  space  at  the  ampullary 
end  (fig.  18).      The  epithelium  of  the  crista  and  the  cupula  are  normal. 


Fig.   15. 

E.  B.,  pneumonia  and  meningitie  labyrinthitis.  Section  205,  \  6  diam. 
1,  incus  ;  2,  external  meatus  ;  3,  malleus  •  4,  Eustachian  tube,  normal ;  5,  carotid 
canal ;  G,  exudate  in  scala  tympani  of  basal  coil  ;  7.  internal  meatus  (the  nerve- 
have  unfortunately  been  torn  out)  :  8,  endolymphatic  aqueduct  :  '.'.  exudate  in 
perilymph  space  of  crus  commune  :  10,  lateral  canal  :  11,  niche  of  oval  window- 
showing  thickened  mucosa  with  some  exudate. 


In  the  smooth  end  there  is  practically  no  pus.     The  lateral  canal  sh 
purulent  infiltration  in  the  perilymphatic  space  (figs.  L5  anil  iere 

is  very  little  pus  in  the  convexity  of  the  lateral  canal.     The  smooth  end 
shows  great  vascular  congestion.     Internal  meatus  :  Both  branches  of 
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the  eighth  nerve  have  unfortunately  been  torn  out  at  the  post-mortem. 
There  is  meningitis  in  the  upper  part  of  the  internal  meatus  extending 
along  the  seventh  nerve  almost  as  far  as  the  geniculate  ganglion  (fig.  12). 
Although  the  nerves  have  been  torn  out  the  meatal  fundus  at  the  base 
of  the  modiolus  is  crowded  with  pus  (fig.  13). 


Fig.  16. 

E.  B.,  pneumonia  and  meningitic  labyrinthitis.  Section  245,  x  9  diam. 
1,  external  meatus;  2,  facial  nerve  ;  3,  exudate  in  perilymph  space  of  smooth 
end  of  lateral  canal  where  it  joins  the  vestibule  ;  4,  exudate  in  niche  of  oval 
window  ;  5,  head  of  stapes  ;  6,  long  process  of  incus  ;  7,  malleus. 


Conclusions. 

(1)  Meningitic  neuro-labyrinthitis  is  a  frequent  cause  of  deafness 
and  deaf-mutism. 

(2)  Deafness  due  to  epidemic  cerebro-spinal  meningitis  is  certainly 
due  to  meningitic  neuro-labyrinthitis.  Measles  and  pneumonia  may  also 
be  followed  by  meningitis,  and  secondary  neuro-labyrinthitis.  In  acquired 
syphilis  and  mumps  leptomeningitis  is  of  common  occurrence  and  is 
associated  with  inner  ear  deafness,  which  is  probably  to  be  explained  by 
neuritis  or  neuro-labyrinthitis  (no  microscopic  examination  as  yet). 
Certain  cases  of  deafness  after  influenza  and  osteomyelitis  may  also  be 
of  meningitic  origin. 
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(3)  The  original  source  of  infection  may  be  in  the  respiratory  tract, 
parotid  gland,  genital  organs,  long  bones,  or  elsewhere. 

(4)  A  blood  infection  (septicaemia)  probably  in  all  cases  forms  the 
connecting  link  between  the  primary  disease  and  the  onset  of 
meningitis. 

(5)  Meningitic  neuro-labyrinthitis  is  usually  but  by  no  means  always 
bilateral.  The  onset  is  usually  sudden.  Irritative  symptoms,  such  as 
tinnitus  and  giddiness,  are  often  present  but  may  not  be  observed  owing 
to  the  mental  condition   (coma)   of  the  patient.     In  epidemic  cerebro- 


PlG.    17. 

K.  B.,  pneumonia  and  meningitic  labyrinthitis.  Section  275,  x  9  diam. 
1,  tympanic  cavity  with  slightly  swollen  mucosa  on  promontory;  2,  sero- 
purulent  exudate  in  niche  of  round  window  ;  3,  endolymphatic  space  of  ampulla 
of  posterior  canal,  normal;  1,  exudate  in  perilymph  Bpaoe;  5,  jugular  bulb; 
6,  exudate  in  perilymphatic  aqueduct. 


spinal  meningitis  and  parotitis,  deafness  usually  occurs  early  in  the  coarse 
of  the  disease. 

(('))   Deafness  due  to  meningitic  neuro-labyrinthitis  may  be  associated 
with  other  metastatic  lesions,  e.g.,  orchitis,  arthritis,  mastitis.  Hmdr 
or  paralysis  of  the  oculo-motor  nerves. 

(7)   The  infection  usually  passes  along  the  subarachnoid  space  from 
the    base   into   the   internal   auditory  meatus  and  then  along  the  nerves 
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and  vessels  to  the  labyrinth.     In  some  cases  the  perilymphatic  aqueduct 
is  the  route  of  invasion,  while  in  others  both  paths  may  be  involved. 

(8)  As  a  rule  both  the  cochlear  and  vestibular  apparatus  are  affected. 
Frequently  the  cochlear  apparatus  is  the  one  mainly  or  alone  involved ; 
rarely  do  we  have  a  more  or  less  isolated  affection  of  the  vestibular 
apparatus. 

(9)  The  pathological  changes  producing  the  deafness  may  be  :  (a) 
hydrocephalus ;     (b)    changes    in    the    walls    of    the    fourth    ventricle ; 
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Fig.  18. 

E.  B.,  pneumonia  and  meningitic  labyrinthitis.  Section  295,  x  C  diam. 
1,  external  meatus  ;  2,  tympanic  membrane  (the  epidermic  layer  is  peeling  off)  ; 
3,  lower  part  of  tympanic  cavity,  healthy;  4,  carotid  canal  ;  5.  jugular  bull) ; 
6,  thin  bony  wall  separating  ampullary  end  of  posterior  canal  from  jugular 
bulb  ;  7,  perilymyh  space  of  posterior  canal  with  exudate;  8,  exudate  in  sinus 
tynipani. 


(c)  purulent  infiltration  of  the  eighth  nerve  with  subsequent  descending 
neuritis  accompanied  by  atrophy  of  the  spiral  ganglion  cells  and  Corti's 
organ;  (d)  purulent  labyrinthitis  which,  if  the  patient  lives  long 
enough,  is  followed  by  the  formation  of  granulation  tissue  and,  later, 
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of   new    connective    tissue    and     bone    in    the    hollow    spaces  of    the 
labyrinth. 

(10)  The  resulting  deafness  is  as  a  rule  complete  and  permanent  in 
the  ear  (or  ears)  affected. 

(11)  Vestibular  symptoms  (loss  of  balancing  and  waddling  gait)  pass 
off  rapidly  in  adults,  but  in  young  children  they  may  last  as  long  as  one 
year. 

(12)  In  cases  of  sudden  nerve  deafness  with  or  without  vestibular 
symptoms  lumbar  puncture  should  be  performed  and  the  cerebro-spinal 
fluid  examined  chemically  and  microscopically.  The  Wassermann  re- 
action of  the  fluid  should  also  be  tested  and  cultures  made. 

(13)  Repeated  lumbar  punctures  are  of  use  in  treatment,  especially 
in  cases  of  deafness  due  to  hydrocephalus.  Small  doses  of  potassium 
iodide  and  hypodermic  injections  of  pilocarpin  have  been  used  in  the 
treatment  of  meningitic  neuro-labyrinthitis,  but  apparently  without 
success. 

The  writers  desire  to  acknowledge  a  grant  from  the  Carnegie  Trust 
to  defray  the  expenses  connected  with  the  illustration  of  this  paper. 
They  also  wish  to  thank  Mr.  Richard  Muir  for  making  the  photo- 
micrographs. 
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DISCUSSION. 

Mr.  J.  S.  Fraskr  :  I  wish  to  suggest  that  probahly  these  cases  of  meningitic 
labyrinthitis  are  very  much  more  common  than  they  are  at  present  thought  to 
be.  I  fancy  they  must  be  a  very  frequent  cause  of  deaf-mutism.  A  child, 
before  the  age  at  which  it  learns  to  talk,  suffers  from  meningitis — it  may  be 
connected  with  pneumonia  or  some  zymotic  disease — and  infiltration  occurs 
along  the  eighth  nerve:  it  passes  to  the  cochlea,  destroys  the  inner  ear,  and, 
consequently,  the  child  never  talks.  Such  a  child  may  be  considered  as  an 
example  of  congenital  deafness,  whereas  it  is  really  a  case  of  acquired  deafness 
due  to  labyrinth  suppuration  occurring  before  the  age  of  speech  development. 

Dr.  A.  A.  Gray  :  Mr.  Fraser  has  shown  us  some  extremely  beautiful  slides. 
I  think  his  explanation  as  to  the  occurrence  of  deaf-mutism  in  meningitis  is  very 
probably  correct ;  because,  after  epidemic  cerebro-spinal  meningitis,  deafness 
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is  much  more  common  than  is  blindness.  If  the  deafness  were  due  to  the 
effect  of  the  changes  in  the  meninges,  why  should  there  be  that  difference '.' 
Is  not  the  optic  nerve  as  liable  to  be  damaged  by  the  activity  of  the  micro- 
organism, or  by  the  inflammatory  change,  as  the  seventh  and  eighth  nerves  ? 
I  think,  therefore,  Mr.  Fraser's  suggestion  is  more  probably  correct  than  the 
ordinary  view  that  it  was  due  to  the  effect  on  the  auditory  nerve  in  its  course 
through  the  cranium. 

Mr.  H.  J.  Banks-Davis  :  Does  Mr.  Eraser  think  any  child  could  recover 
from  a  suppurative  labyrinthitis  and  live '? 

Dr.  URBAN  PRITCHARD:  I  was  going  to  ask  the  same  question  as  Dr. 
Banks-Davis  has  put.  If  you  stop  short  of  suppuration,  I  think  his  explana- 
tion is  correct.  If  there  is  suppuration  there,  I  do  not  see  how  the  patient 
can  live. 

Mr.  C.  E.  West  :  We  constantly  see  cases  become  sterile  and  cease  to 
suppurate  in  all  localities.  In  the  mastoid  we  see  old  collections  of  fluid 
which  have  been  purulent  and  are  now  sterile,  all  that  is  left  being  the  residue 
of  the  former  purulent  process.  That  is  suppuration  in  a  closed  space,  similar 
to  that  of  the  labyrinth.  My  idea  is  that  these  cases  are,  in  the  histological 
sense,  suppurative  labyrinthitis,  and  there  is  a  complete  resolution  of  the 
process,  but,  of  course,  with  the  destruction  of  all  the  elements  in  the  structure 
of  the  internal  ear.  I  would  like  to  raise  one  small  point  as  a  side  issue.  I 
was  much  interested  in  Mr.  Fraser's  specimens — and  I  would  like  to  thank 
him  personally  very  much  for  them — and  in  connexion  with  them  he  spoke  of 
a  chronic  adhesive  process  in  the  middle  ear.  I  am  an  agnostic  about  this 
process  :  I  doubt  that  it  exists.  I  think  that  what  Mr.  Fraser  showed  us  are 
the  residua  of  the  foetal  pad  which  occupies  the  middle  ear.  I  think  some 
may  be  post-suppurative  processes,  but  many  are  mere  residua. 

Dr.  Dan  MCKENZIE  :  We  feel  very  much  indebted  to  Mr.  Fraser  for  having 
added,  by  this  contribution,  to  the  laurels  he  has  already  gained  in  this  section 
of  our  work  :  he  is  proceeding  to  put  our  knowledge  on  labyrinth  diss 
upon  a  sound  pathological  basis.  It  is  remarkable  thai  we  have  had  to 
wait  so  long  for  that  to  be  done.  However,  it  is  being  done  now.  Some 
of  the  pictures  shown  to-day  are  really  most  beautiful,  especially  the  enlarged 
one  exhibiting  suppuration  of  the  cochlear  canals  :  it  is  a  wonderful  piece  of 
expert  histological  work.  One  or  two  points  which  Mr.  Eraser  raises  in  Ins  paper 
are  of  practical  interest.  In  one  of  the  pictures  he  showed  that  infiltration 
of  pus  has  taken  place  along  the  facial  canal  to  some  extent,  I  presume  from 
within.  In  going  through  work  dealing  with  facial  paralysis,  a^  1  have  been 
doing  recently,  the  quest  ion  has  occurred  to  me — which  1  shall  be  glad  to 
have  settled — whether  meningitis  is  ever  induced  by  middle-ear  suppuration 
extending  along  the  facial  canal  and  meninges  only,  or  is  it  not  the  0 
those  formerly  reported  as  due  to  filtration  along  the  facial  canal  are  a  - 
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in  which  there  was  labyrinth  suppuration  from  without '?  This,  I  think,  is 
important,  because  it  may  be  one  of  the  routes  by  which  meningitis  may  be 
induced  from  middle-ear  disease.  In  most  of  the  old  records  of  meningitis 
attributed  to  this  condition  I  have  been  struck  by  one  or  two  facts :  either 
that  the  condition  of  the  labyrinth  was  not  mentioned  at  all,  or,  if  it  was 
mentioned,  the  statement  was  made  that  there  was  pus  in  the  labyrinth.  From 
this  one  would  suppose  that  in  many  of  the  earlier  eases,  at  all  events,  it  is 
impossible  to  say  whether  the  meningitis  was  actually  induced  by  infiltration 
along  the  facial  canal  alone.  If  Mr.  Fraser  can  enlighten  me  as  to  this  I  shall 
be  glad.  In  his  description  of  the  first  case  Mr.  Fraser  agrees  that  mumps 
deafness  is  probably  secondary  to  meningitis  also.  I  think,  however,  it  is  the 
case  that  in  mumps  deafness  there  is  often  unilateral  deafness,  whereas,  pre- 
sumably, the  meningitic  would  be  bilateral.  Another  point  concerns  the 
vestibular  reaction  in  mumps  deafness.  In  most  cases  it  has  been  present.  If 
there  were  meningitis  affecting  the  cochlear  branch  of  the  eighth  nerve,  it 
would  also  probably  affect  the  vestibular  branch,  and  there  would  be  absence 
of  the  reaction  from  the  vestibular  side. 

The  question  of  vestibular  reaction  and  deaf-mutism  has  been  considerably 
gone  into  abroad,  and  I  understand  Mr.  Fraser  is  going  through  that  work 
himself. 

Dr.  P.  Watson-Williams  :  We  cannot  see  Mr.  Fraser's  specimens  and 
hear  his  reports  without  learning  something  :  certainly  I  have  learned  a  great 
deal.  We  are  very  grateful  to  him.  One  of  the  points  whiclrimpressed  me 
was  the  suggestion  that  deaf-mutism  might  be  attributed  to  a  suppuration 
involving  the  labyrinth  in  the  way  he  has  described.  And  the  question  arises 
as  to  how  far  these  children  might  recover,  even  if  the  condition  was  sup- 
purative. Now,  "  suppuration  "  is  a  relative  term  :  even  when  there  are 
proportionately  few  polymorphs  it  is  still,  pathologically,  suppurative,  though 
macroscopically  there  might  not  be  much  turbidity,  and  if  it  is  right  to  assume 
that  a  slightly  suppurative  meningitis  may  recover,  one  ought  to  remember 
that,  and  not  regard  suppurative  meningitis  as  necessarily  past  recovery,  in 
which  case  treatment  is  not  likely  to  be  energetically  pursued.  I  think  such 
cases  do  recover,  even  without  the  aid  of  the  more  recent  therapeutic  methods, 
but  a  greater  number  would  probably  recover  if  we  were  not  so  disheartened 
by  the  prospect  before  us.  I  remember  a  case  in  which  I  was  agreeably  sur- 
prised. I3e!'ore  1  had  time  to  investigate  the  case  fully,  he  developed  symptoms 
of  suppurative  meningitis.  T  did  a  labyrinthectomy,  opening  up  the  external 
semicircular  canal  and  the  cochlea.  He  had  a  well-marked  suppurative 
meningitis.  1  had  given  up  hope,  but  repeated  lumbar  puncture  and  the  use 
of  colloidal  silver,  intravenously  and  intrathecally,  produced  a  very  hap|>\ 
recovery.  If  we  do  not  look  upon  these;  cases  as  hopeless,  but  carry  on  active 
therapeutic  measures,  and  all  the  resources  at  our  disposal,  more  children  will 
recover,  even  if  it  be  as  deaf-mutes. 
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Mr.  Stuart-Low  :  I  have  been  much  struck  by  the  number  of  such 
cases  as  Mr.  Fraser  mentions  in  the  large  clinics  at  the  Central  London 
Throat,  Nose  and  Ear  Hospital,  where  I  worked  with  Dr.  Grant  for 
years,  and  we  have  always  paid  special  attention  to  them.  I  always 
made  a  point  of  taking  the  cases  into  the  hospital,  and  tried  to  do  my  best 
for  them,  never  despairing  of  doing  some  good.  I  have  often  performed  a 
cortical  mastoid  operation,  sometimes  having  been  pushed  to  do  so  by  the 
urgent  request  to  "  do  something."  This  in  some  instances  has  had  the 
effect  of  giving  relief  by  draining  the  ear  and  setting  up  a  better  circulation, 
even  if  it  did  not  directly  affect  the  labyrinth.  I  also  often  gave  repeated 
small  doses  of  mercury,  and  have  had  the  cases  brought  to  me  afterwards  with 
a  large  degree  of  deafness,  but  this  has  sometimes  improved  on  the  small  doses 
of  mercury  given  for  a  long  period.  I  would  go  a  step  further  than  Mr.  Fraser 
and  ask  the  route  by  which  the  organisms  obtain  access  to  the  labyrinth.  We 
know  the  pathological  products  are  often  pushed  in,  so  to  speak,  from  the 
meninges,  but  does  not  the  infection  originally  get  in  through  the 
Eustachian  tube  and  the  middle  ear?  I  am  a  strong  believer  in  the 
occurrence  of  fugitive,  evanescent  otitis  media  which  occurs  sometimes 
without  symptoms,  and  I  think  it  is  then  that  the  invasion  of  the 
labyrinth  takes  place. 

Mr.  SYDNEY  Scott  :  I  feel  much  interested  in  Mr.  Fraser's  communica- 
tion, especially  in  reference  to  the  question  whether  the  infection  in  the 
labyrinth  originated  in  the  meninges  or  in  the  middle  ear.  In  the  sections 
from  the  children's  ears,  Mr.  Fraser  demonstrates  the  infection  in  progress 
in  the  fossula  rotunda.  I  think  it  would  be  difficult  to  accept  the  view  thai 
the  infection  spread  to  the  middle  ear  from  the  meninges  without  clinical 
evidence,  which  was  perhaps  wanting  in  these  young  infants.  It  is  possible 
that  in  these  cases  the  infection  in  the  middle  ear  was  the  circumscribed 
and  unresolved  part  of  a  widespread  otitis  media,  which  preceded  the 
meningitis. 

Mr.  FEASEB  (in  reply) :  In  answer  to  Mr.  Hanks-Davis,  I  do  not  see  why 
a  child  with  suppurative  labyrinthitis  should  not  live.  I  agree  with  what  Mr. 
West  said  about  the  disease  or  infection  dying  out.  If  an  adult  can  recover 
from  a  purulent  infection  of  the  pia  arachnoid,  why  should  not  a  patient  be 
able  to  recover  from  a  purulent  inflammation  of  the  labyrinth  ?  Surely  infection 
in  the  subarachnoid  space  is  in  a  much  more  vital  place  than  when  it  is  in  the 
labyrinth.  Many  deaf-mutes  have  survived  both  purulent  meningitis  and 
purulent  labyrinthitis  of  meningitic  origin.  Remarks  have  been  made  about 
what  I  called  a  "chronic  adhesive  process."  What  I  meant  was,  that  those 
were  post-suppurative  conditions.  Perhaps  "  oicatrized  tympanum  "  would  be 
a  better  term.  1  believe  the  first  of  the  patients  had  had  a  middle- eai  - 
puration,  and  that  this  had  passed  off  and  left  these  "  chalk  patches"  in  the 
tympanic    membrane    and   adhesions    in     the    tympanic    cavity.      With     D 
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McKenzie,  I  do  not  think  that  infection  from  the  middle  ear  passes  along 
the  facial  canal  and  causes  meningitis.  I  should  say  that  when  the  laby- 
rinth becomes  infected  from  the  subarachnoid  space  the  internal  meatus  is 
the  most  common  route,  secondly  the  aqueduct  of  the  cochlea.  I  think 
infection  of  the  meninges  from  simple  mastoiditis  can  occur  via  the  vessels 
of  the  fossa  subarcuata  from  the  inner  wall  of  the  mastoid  antrum.  The  veins 
and  probably  also  lymphatics  pass  beneath  the  dome  of  the  superior  canal  and 
through  the  fossa  subarcuata.  I  have  seen  cases  of  mastoiditis  and  meningitis 
in  which  there  was  no  labyrinthitis  and  no  extradural  abscess,  and  apparently 
no  other  route  of  infection.  There  was  tremendous  engorgement  of  these  veins 
in  the  fossa  subarcuata.  Dr.  McKenzie  said  he  could  hardly  understand  how 
a  unilateral  suppuration  of  the  cochlea  could  be  of  meningitic  origin,  but  I 
think  we  know  that  even  after  epidemic  cerebro-spinal  meningitis,  where  the 
infection  certainly  comes  from  the  meninges,  the  deafness  is  not  always  bi- 
lateral, though  usually  it  is.  Hitherto  there  has  been,  so  far  as  I  know,  no 
microscopical  examination  of  the  inner  ear  in  a  case  of  mumps  deafness.  Dr. 
Watson-Williams  spoke  of  operation  in  cases  of  meningitis.  In  Dr.  Turner's 
clinic  in  Edinburgh  we  operate  on  practically  all  our  cases  of  purulent  menin- 
gitis, except  on  those  in  which  the  patients  are  moribund — e.g.,  where  a  brain 
abscess  has  already  burst  into  the  lateral  ventricle.  Dr.  Turner  has  recorded 
about  seven  cases  of  cure  of  purulent  meningitis  after  operation.  I  have  had 
one  such  case  myself.  With  regard  to  the  route  of  infection,  Mr.  Sydney  Scott 
thought  my  last  case  might  have  had  fugitive  otitis  media,  and  that  the 
infection  had  lingered  in  the  region  of  the  round  window,  and  passed  into  the 
cochlea.  I  do  not  agree  with  him.  I  have  already  recorded  in  the  Journal  of 
Laryngology  (June,  1914)  a  case  of  acute  suppurative  otitis  media  with  laby- 
rinthitis and  meningitis  with  rupture  of  the  tympanic  membrane.  In  that  case 
the  infection  was  obviously  coming  from  the  tympanic  cavity  :  one  could  see 
the  pus  cells  making  their  way  into  the  vestibule  round  the  margin  of  the 
stapes  and  into  the  cochlea,  through  the  round  window.  The  appearances  were 
very  different  from  those  in  the  last  case  I  showed.  I  think  a  parallel  to  the 
present  cases  is  to  be  found  in  swelling  of  the  cheek  in  association  with  an 
inflamed  tooth.  With  labyrinth  suppuration  of  meningitic  origin  there  is  a 
little  congestion  and  swell  in  the  tympanum  at  the  place  where  the  labyrinth 
comes  closest  to  the  middle  ear — namely,  the  round  and  oval  windows.  I 
think  that  is  all  there  was  present  in  these  cases.  Some  German  and  Austrian 
observers  have  even  recorded  cases  in  which  there  has  been  a  bursting  out- 
wards of  the  pus  from  the  labyrinth  through  the  oval  window  into  the 
tympanic  cavity.  In  this  way  middle-ear  suppuration  may  arise  as  a  result  of 
labyrinthitis  o    meningitic  origin. 
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Sarcoma  of  Middle  Ear  arising  in  Eustachian  Tube. 

By  Richard  Lake,  F.B.C.S. 

\Y.  T.  W.,  aged  33,  came  to  consult  me  on  November  4,  1919.  He 
complained  of  deafness  in  the  left  ear  in  1918.  In  November  of  that 
year  he  had  pain  in  the  head  and  left  ear,  at  which  time  the  patient 
was  living  in  British  Columbia.  In  May,  1919,  he  saw  a  specialist  in 
Vancouver  who  removed  a  post-nasal  growth  and  the  tonsils,  as  well 
as  an  aural  polypus ;  the  nasal  as  well  as  the  aural  growth  recurred 
in  six  weeks.  Further  operation  on  November  15,  1919.  Growth 
visible,  projecting  from  external  meatus.  Diagnosis :  New  growth  of 
middle  ear  or  of  Eustachian  tube. 

Operation,  November  6,  1919,  assisted  by  Dr.  Zamora  :  The  auricle 
was  reflected  by  my  flap  and  a  dark  mass  was  seen  obviously  coming 
from  the  middle  ear.  The  mass  was  removed,  and  a  radical  mastoid 
was  completed  as  far  as  the  removal  of  bone  was  concerned.  The 
middle  ear,  antrum  and  attic,  were  found  full  of  a  dark  mass  of  new- 
growth  which  was  removed  by  curettage.  The  dura  was  exposed  by 
bony  absorption  over  a  large  area  and  the  growth  itself  appeared  to 
come  from  the  Eustachian  tube.  In  the  nasopharynx,  which  one  cannot 
examine  without  an  anaesthetic,  a  diffused  ill-defined  mass  was  felt 
involving  and  extending  from  the  Eustachian  tube.  Healing  of  the 
cutaneous  wound  was  immediate. 

In  view  of  the  pathologist's  report  (attached)  radium  emanations 
seemed  indicated,  and  Captain  Hayward  Pinch  prescribed,  and  the 
Radium  Institute  most  kindly  loaned,  a  tube  which  was  buried  in  the 
middle  ear  for  twelve  hours,  on  November  '20,  1919. 

Some  facial  paralysis  came  on  in  September,  1919.  One  severe 
attack  of  pain  on  Christmas  day,  1919.     Health  is  improving. 

Report  on  Tissue  remand  from  Eur  (Mr.  P.  P.  Laidlato). — 
Four  pieces  of  tissue  were  submitted  ;  all  were  cut.  A  portion  of 
meatus  :  This  showed  nothing  of  particular  interest.  Of  the  three 
pieces  of  tissue  from  the  middle  ear,  the  smallest,  an  almost  black- 
coloured  mass,  showed  merely  necrotic  tissue  with  a  few  leucocytes  and 
many  bacteria.  The  other  two  pieces  were  red  vascular  masses.  On 
section  they  showed  newly  developed  tissue  partially  covered  with 
stratified  epithelium,  and  divided  irregularly  by  fibrous  tiss  septa. 
In  the  deeper  [tarts  spicules  of  dead   bone  were  observed,   and   in  one 
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section  a  tiny  nodule  of  cartilage.  In  the  meshes  of  the  fibrous  tissue, 
besides  blood-vessels,  there  were  large  collections  of  irregular  shaped 
cells,  which  however  tended  to  be  spindle  shaped.  The  nuclei  of  these 
cells  were  seen  to  be  irregular  in  size,  chromatin  content,  and  number. 
A  few  cells  were  worthy  of  the  term  giant  cells.  Mitoses  were  seen  but 
they  were  not  numerous.  These  abnormal  cells  abut  directly  on  the 
endothelium  of  the  blood-vessels,  and  there  is  very  little  fibrous  tissue 
apart  from  the  larger  septa  referred  to  above.  The  whole  shows  that 
there  can  be  little  doubt  that  there  is  a  new  growth  of  the  nature  of  a 
spindle-celled  sarcoma  involving  the  middle  ear.  A  few  of  the  cells 
show  pigment,  but  as  this  gives  the  test  for  iron  in  most  cases  it  is 
probably  blood  pigment. 

DISCUSSION. 

The  President  :  I  should  like  to  ask  whether  that  patient  had  a  serous 
discharge  for  a  long  time  previously  to  the  complaint  of  deafness  in  1918. 
I  have  seen  eleven  cases  of  endothelioma  of  the  nasopharynx.  In  three  the 
patients  had  a  serous  discharge  from  one  ear,  and  slight  deafness,  and 
the  discharge  was  the  first  symptom  for  which  they  had  been  treated  for  many 
weeks,  of  course  without  good  effect.  The  ultimate  diagnosis  rested  on  the 
discovery  of  the  primary  lesion,  invading  the  pharyngeal  orifice  of  the 
Eustachian  tube.  Any  patient  who  has  a  long-continued  discharge  of  serum 
from  the  ear  which  does  not  respond  quickly  to  the  ordinary  methods,  should 
make  us  suspect  that  the  cause  may  be  a  new  growth  in  the  nasopharynx. 
Sometimes  there  may  be  very  little  swelling  in  that  neighbourhood  in  the 
early  stages  of  the  disease.  I  think  Sir  William  Milligan  has  laid  stress  on 
the  same  point.     Mr.  Lake's  case  seems  to  be  a  success,  so  far. 

Mr.  R.  Lake  (in  reply)  :  This  man  had  no  previous  discharge.  The  dose  of 
radium  bromide  was  58  mgr.  screened  through   1  mm.  of  silver. 

Transplantation  of  Anterior  Half  of  Masseter  Muscle  for 

Facial  Paralysis. 

By    SOMERVILLE    HASTINGS,    F.K.C.S. 

J.  M.,  a  woman,  aged  35,  was  shown  before  this  Section  on 
November  17,  1910.  She  had  had  a  mastoid  operation  performed 
eight  years  previously,  and  has  suffered  from  very  severe  giddiness 
for  three  years.  She  was  almost  completely  deaf  on  the  left,  and 
gave  a  well-marked  fistula  symptom  with  nystagmus  to  the  right,  and 
falling  to  the  left.     The  exhibitor  asked  the  opinion   of  the   meeting  as 
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to  the  treatment  of  the  case.  Labyrinthectomy  was  advised,  and  an 
anterior  labyrinthectomy  was  carried  out  on  March  7,  1917.  The 
labyrinth  was  opened  on  each  side  of  the  facial  nerve  canal,  and  the 
result,  as  far  as  the  giddiness  is  concerned,  has  been  admirable  in  every 
way.  Unfortunately,  three  weeks  after  the  operation,  left  facial  paralysis 
began  to  develop,  with  some  necrosis  of  bone  and  discharge  from  the 
ear,  which  continued  for  several  months.  The  reaction  of  the  degenera- 
tion slowly  developed  in  the  facial  nerve,  and  was  reported  complete  in 
October,  1919.  On  November  '26,  1919,  her  condition  was  that  shown 
in  the  photograph,  and  an  operation  was  performed.  A  crescentic 
portion  of  skin  was  removed,  the  left  masseter  split,  the  anterior  half 
detached  from  the  jaw,  and  the  lower  end  of  the  divided  portion 
stitched  with  catgut  to  the  tissues  of  the  angle  of  the  mouth.  It  will 
be  seen  that  the  deformity  is  reduced  and  a  certain  amount  of  movement 
of  the  left  angle  of  the  mouth  is  now  possible. 

DISCUSSION. 

The    PRESIDENT  :    Has    anyone  present  seen    a   case    of    facial  paralysis 
treated  by  using  the  temporal  muscle,  instead  of  the  masseter,  thus  avoidii 
scar  in  the  cheek  ?     I  believe  it  has  been  done. 

Dr.  Kelson  :  I  congratulate  Mr.  Somerville  Hastings  on  the  ingenious 
method  exhibited  in  this  case,  but  I  would  ask  him  whether  he  thinks  with 
that  extent  of  scar,  the  game  is  worth  the  candle,  especially  in  a  woman. 

Mr.  SOMERVILLE  HASTINGS  (in  reply)  :  I  think  this  woman  has  been 
really  improved  by  the  operation.  She  tells  me  she  has  now  much  less 
difficulty  with  her  food.  Part  of  the  scarring  is  due  to  the  removal  of  a 
crescentic  piece  of  skin.  At  the  time  I  did  the  operation  I  did  not  know  that 
temporal  muscle  had  been  used  for  this  purpose.  But  even  if  that  muscle 
is  used,  it  is  necessary  to  bring  it  over  the  zygoma,  and  there  must  apparently 
result  an  unsightly  swelling  on  the  face.  I  would  like  to  know  whether 
members  have  had  experience  in  the  use  of  the  temporal  muscle  in  cases  of 
facial  paralysis. 


Case  of  Stenosis  of  the  Meatus  following  Otitis  Externa. 

By  E.  D.  D.  Davis,  F.K.C.S. 

The  Rev.  G.  P.,  who  has  resided  in  India  for  many  years,  has 
suffered  from  otitis  externa  and  dermatitis  for  ten  years.  On  examina- 
tion there  was  considerable   stenosis  at  the  junction  of  the   bony    and 
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cartilaginous  meatus.  It  was  impossible  to  obtain  a  view  of  the  drum, 
but  at  a  later  date  it  was  seen  that  there  was  some  discharge  from 
the  middle  ear.  After  preliminary  treatment  a  conservative  mastoid 
operation  was  performed  on  October  23,  1919  :  the  antrum  was  normal, 
and  at  the  same  time  the  cartilaginous  meatus  was  excised  with  the 
exception  of  a  small  strip  of  the  anterior  wall.  A  large  tube  was 
kept  in  the  meatus  and  antral  cavity  for  ten  days.  No  skin-grafting 
was  done. 

The  result  is  satisfactory,  but  one  attack  of  dermatitis  has  occurred 
since.     The  tests  show  an  improvement  in  hearing. 

DISCUSSION. 

Dr.  P.  Watson-Williams  :  I  was  interested  in  seeing  this  gentleman, 
because  some  years  ago,  before  he  went  to  India,  I  saw  him  once  or  twice,  and 
he  then  had  such  well  marked  dermatitis,  apparently  of  septic  origin,  that  the 
meatus  was  occluded.  I  think  I  treated  him  with  hydrarg.  ammoniata,  but 
very  shortly  after  I  saw  him  he  passed  from  my  care,  and  I  understand  he 
was  in  the  hands  of  someone  in  India,  and,  after  being  seen  a  good  many 
times,  a  foul  plug  of  wool  was  found.  I  do  not  think  that  plug  was  present 
when  I  saw  him.  After  the  removal  of  the  plug  he  still  continued  to  have 
trouble,  and  our  colleague  Mr.  Davis  found  it  necessary  to  perform  an 
incomplete  mastoid  operation.  As  the  dermatitis  persists,  it  is  conceivahle 
that  the  organisms  are  gaining  deep  access.  It  is  interesting  to  see  this  sinus, 
even  after  the  use  of  a  large  flap.  If  hydrarg.  ammoniatum  is  used,  it  must  be 
persevered  with  until  the  dermatitis  thickening  has  completely  disappeared  for 
some  time. 

Mr.  J.  S.  FRASER :  For  a  time  I  could  make  nothing  of  these  cases  of 
dermatitis  of  the  external  meatus  associated  with  stenosis,  though  I  tried  the 
usual  remedies,  such  as  nitrate  of  silver,  and  so  on.  Then  I  called  in  the  aid 
of  a  dermatologist,  Dr.  Cranston  Low,  who  found  several  of  the  cases  had 
seborrheic  dermatitis,  and  obtained  from  them  a  practically  pure  culture  of 
the  seborrhoea  organism.  On  his  advice  I  started  treating  these  cases  with  an 
ointment  consisting  of  10  gr.  precipitated  sulphur,  10  gr.  salicylic  acid,  to 
1  oa.  vaseline.  The  meatus  was  packed  with  a  strip  of  gauze  on  which  this 
ointment  was  smeared,  and  after  a  day  or  two  two  strips  were  used.  I  have 
not  found  anything  to  do  so  well  as  this. 

Mr.  J.  F.  O'Malley  :  I  have  had  a  large  number  of  these  cases  during  the 
last  five  years,  but  I  have  never  seen  one  so  extremely  bad  that  the  drainage  of 
the  middle  ear  was  quite  dammed  up.  I  understand  how  in  this  case  Mr.  1  >,i\  is 
was  obliged  to  remove  tissue  so  as  to  ensure  draining  of  the  ear.  During  the 
last  two  years  my  practice  in  these  cases  is  the  same  as  that  mentioned  hy 
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Mr.  Fraser.  I  think  the  active  principle  in  that  ointment  is  the  salicylic  acid. 
What  I  really  use  is  Lassar's  paste,  on  a  strip  of  gauze  2  in.  long  :  this 
I  gently  insert  until  I  think  I  have  reached  the  inner  end  of  the  meatus. 
If  this  is  done  from  day  to  day,  ahsorption  goes  on,  and  after  a  few  weeks 
I  have  been  able  to  look  into  the  middle  ear  cavity,  I  have  tried  tubes  when 
the  meatus  gets  larger,  but  they  usually  aggravate  it. 

Mr.  H.  J.  Banks-Davis  :  1  remember  a  case  in  a  lady  some  years  ago, 
with  a  profuse  discharge  from  both  ears,  and  extensive  dermatitis  of  two  years' 
duration.  The  condition  had  been  diagnosed  as  chronic  otorrhcea,  but  there 
was  no  perforation,  and  it  was  obvious  that  the  discharge  came  from  the  ear 
canal.  There  was  intense  irritation,  and  nothing  1  did  seemed  to  benefit  it 
for  months.  I  then  ordered  a  paste  of  bismuth  subnitrate,  60  gr.  to  the  oz. 
of  zinc  ointment.  This  quickly  relieved  the  irritation,  and  then  the  eczematous 
condition  slowly  subsided. 

Mr.  SOMERVILLE  HASTINGS  :  I  saw  this  case  before  Mr.  Davis  did, 
and  I  spent  the  better  part  of  an  hour  in  trying  to  get  the  smallest  speculum 
into  the  meatus  to  get  a  view  of  the  drum,  but  I  failed.  I  think  Mr.  DavU 
has  done  right  in  enlarging  the  meatus,  because  the  patient  seemed  to  be  in 
danger  with  a  nlocked  meatus  and  suppuration  of  unknown  origin  going  on 
behind  the  obstruction.  I  feel  sure  there  will  now  be  no  essential  difficulty  in 
getting  the  dermatitis  cured. 

Mr.  W.  Stuart-Low  :  I  have  proved  that  cocci  causing  this  condition  fall 
from  the  scalp  into  the  ear,  and  if  the  condition  of  the  scalp  is  attended  to,  the 
ear  trouble  will  soon  be  arrested.  I  almost  always  call  in  the  skin  specialist 
to  these  cases,  and  he  seems  to  i-ely  on  liquor  hydrarg.  perchlor.  with  spirit 
lotion  rubbed  in  at  night,  the  latter  clearing  the  way  for  the  mercury  and 
carrying  it  into  the  deeper  layers  of  the  scalp,  and  so  eradicating  the  trouble. 

The  PRESIDENT  :  If  you  soak  a  strip  of  gauze  in  an  alcoholic  solution  of 
boracic  acid  and  leave  it  in  the  meatus  for  eight  or  ten  hours  on  two  or  three 
occasions  many  such  cases  get  well.  It  acts  in  the  same  way  as  the  other 
antiseptic  remedies  which  have  been  suggested. 

Mr.  E.  D.  D.  DAVIS  :  I  am  sorry  1  did  not  have  a  bacteriological  examination 
made.  At  his  first  visit  I  could  not  see  the  drum  and  1  watched  the  case  for 
six  weeks  and  then  thought  I  could  see  a  perforation  with  middle-ear  disci 
I  did  a  conservative  mastoid  operation,  and  found  the  antrum  to  he  normal, 
and  removed  all  the  cartilaginous  meatus  except  a  small  strip  of  the  anterior 
wall.  The  patient  has  had  the  condition  ton  years,  and  many  remedies 
have  been  tried  without  success.  He  has  to  return  to  India,  and  in  view 
of  the  stenosis  I  considered  it  safer  to  do  a  conservative  mastoid  operation. 
Suppuration  still  continues   ami   1  am  beginning  to  regret  that  I  did  not  do  the 

radical  operation. 
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Post-mortem  Specimens  from  a  Case  of  Cerebellar  Abscess 
complicated  by  Thrombosis  of  the  Lateral  and  Cavernous 
Sinuses. 

By  E.  D.  D.  Davis,  F.E.C.S. 

A  woman,  aged  GO,  came  to  the  hospital  on  December  8,  1917, 
complaining  of  earache  of  three  weeks'  duration  followed  by  occipital 
headache.  Eight  otorrhoea  had  existed  from  the  age  of  7,  following 
measles.  The  patient  looked  ill.  Temperature  99"6°  F.,  pulse  84. 
There  was  no  history  of  a  rigor,  vomiting,  or  of  tinnitus.  No  local 
tenderness  of  mastoid  or  cerebellar  region.  Pupils  equal,  reacting  to 
light.  Coarse  lateral  nystagmus  to  right.  Weakness  of  right  orbicu- 
laris palpebrarum.  Disks  normal.  Marked  vertigo  on  rotation  but  not 
on  irrigation.  Gait  normal,  no  incoordination,  knee-jerks  exaggerated 
and  symmetrical.  Right  ear  showed  granulation  tissue  in  the  posterior 
superior  quadrant,  with  the  flaky  discharge  characteristic  of  chole- 
steatoma. Almost  complete  loss  of  hearing  on  the  right,  with  marked 
loss  of  bone  conduction. 

Bight  radical  mastoid  operation  performed  a  few  hours  after  the 
first  consultation.  The  mastoid  antrum  was  deeply  placed  and  sur- 
rounded by  dense  sclerosed  bone.  It  contained  a  chronic  cholesteato- 
matous  abscess  with  pus  under  tension.  No  fistula  found  and  no 
indication  of  an  intracranial  abscess.  Lumbar  puncture  showed  clear 
fluid  and  normal  tension,  and  later  examination  showed  lymphocytes 
and  globulin.  Patient  improved,  but  nystagmus  remained.  Six  days 
after  operation  she  became  unconscious  and  a  second  operation  was 
performed  with  practically  no  anaesthetic.  An  opening  was  made 
through  the  inner  wall  of  the  mastoid  antrum.  Though  the  lateral 
sinus  and  middle  fossa  were  exposed  the  access  was  very  limited  and 
bleeding  occurred  from  the  region  of  the  superior  petrosal  sinus. 
Exploration  of  the  posterior  fossa  by  this  route  was  very  unsatisfactory, 
and  a  larger  second  opening  was  rapidly  made  behind  the  lateral  sinus 
in  the  posterior  fossa.  The  dura  opened  and  puncture  of  the  cerebellar 
hemisphere  with  sinus  forceps  revealed  about  £  oz.  of  thick  pus.  A 
metal  drainage  tube  was  inserted  and  the  patient  made  a  rapid  recovery 
for  eight  days,  regaining  consciousness  soon  after  operation.  Lumbar 
puncture  showed  normal  fluid.  On  the  eighth  day  after  the  second 
operation,  patient  had  a  rigor  followed  by  signs  of  left  cavernous  sinus 
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thrombosis.  The  right  cavernous  sinus  thrombosis  developed  some 
days  later.     She  died  twenty-four  days  after  the  second  operation. 

The  temporal  bone,  showing  the  operation  areas,  is  exhibited. 

There  was  no  meningitis,  but  both  lateral  and  cavernous  sinuses 
contained  suppurating  blood  clots. 

Mr.  Arthur  Cheatle  :  Here  we  have  the  same  old  story  of  acute 
infection  of  the  middle  ear  tract  during  a  specific  fever,  in  an  acellular  type 
of  bone  with  a  dense  outer  antral  wall  causing  a  chronic  discbarge.  Knowing 
what  we  now  do,  I  think  such  a  history  should  he  impossible.  I  do  not 
criticize  Mr.  Davis's  treatment  in  the  final  stages  of  the  case,  for  he  did  all  that 
was  possible  to  save  life.  I  would  like  to  ask  how  the  Committee  appointed  by 
the  Section  to  deal  with  the  aural  conditions  under  the  Ministry  of  Health 
Bill  is  getting  on  and  when  it  is  going  to  report  ? 


Section  of  Aspergillus  from  the  Ear. 

Shown  by  Arthur  Cheatle,  F.B.C.S.,  and  W.  d'Este  Emery. 

M.D. 

Section  of  aspergillus  material.  It  shows  squamous  epithelium, 
the  mycelium  and  the  spores,  and,  at  least,  one  sporangium  cut  exactly 
centrally  and  showing  its  structure  very  perfectly. 

The  material  from  the  ear  was  washed  in  sterile  water,  and  a  black 
nodule  was  picked  out.  This  was  washed  repeatedly  in  sterile  distilled 
water  (to  remove  contaminations  as  far  as  possible)  and  planted  on 
maltose  agar  (1  per  cent.). 

The  specimen  shown  was  grown  for  ten  days  at  the  room  tem- 
perature. A  similar  specimen  kept  at  37°  F.  gave  about  the  same 
development  in  three  days.  The  material  was  removed  from  the  cavity 
of  an  old  radical  operation,  and  was  causing  pain  and  discharge. 

DISCUSSION. 

Mr.  ARTHUR  CHEATLE  :  Last  year  I  had  seven  of  these  cases  in  private 
practice  in  ten  months,  whereas  formerly  about  one  case  in  two  years  was  the 
average.  In  one  case  I  was  able  to  prove  that  the  source  was  the  hath  water, 
for  from  the  water  in  the  cistern  Dr.  Emery  was  able  to  grow  t  he  aspergillus. 
Probably  the  increased  frequency  in  the  number  of  ease--  was  due  to  the 
that  during  the  war  there  lias  been  neglect  in  cleaning  out  cisterns.  1  would 
like  investigations  of  cisterns  to  be  continued. 
Ar— 156 


70  Banks-Davis  :    Case  for  Diagnosis 

Dr.  URBAN  Pritl'HARD  :  It  is  extraordinary  how  rare  this  condition  is  in 
England  and  how  common  in  other  countries.  It  used  to  be  very  common 
in  Vienna,  and  I  believe  it  is  the  commonest  form  of  ear  disease  in  Bombay. 


Case    for    Diagnosis. 

By  H.  J.  Banks-Davis,  M.B. 

Man,  aged  35,  motor  driver.  Two  years  ago  he  had  a  "  tumour 
removed  from  behind  the  ear"  at  a  special  hospital:  Post-aural  incision. 
Intense  pain  day  and  night  ever  since.  The  external  meatal  orifice 
and  the  swelling  in  front  is  so  tender  that  examination  is  almost 
impossible.  The  tragus  is  red  and  the  meatus  occluded  ;  there  is  a 
fissure  at  its  lowest  corner ;  no  aural  discharge.  The  meatus  seems 
encroached  upon,  secondarily,  by  the  hard  swelling  over  the  parotid 
which  appears  to  be  in  connexion  with  the  malar  bone,  producing 
perichondritis. 

DISCUSSION. 

Mr.  Arthur  Cheatle  :  I  think  it  is  a  case  of  malignant  disease.  Dr. 
Bond  evidently  removed  something  from  the  meatus  by  means  of  a  post-aural 
incision  and  further  growth  has  occurred.  I  had  a  similar  case  in  a  young 
subject  many  years  ago,  and  in  spite  of  several  operations  it  ended  fatally ;  it 
is  recorded  in  the  Transactions  of  the  Otological  Society  of  the  United 
Kingdom. 

Mr.  Sydney  Scott  :  Is  it  not  worth  while  to  remove  part  of  the  growth 
to  ascertain  the  nature  of  the  disease  now,?  I  would  remove  a  wedge-shaped 
piece  from  the  external  auditory  meatus,  and  examine  it  histologically.  If  it 
proves  to  be  malignant,  I  should  recommend  a  widespread  incision,  with  the 
parotid  salivary  and  adjacent  lymphatic  glands. 

Mr.  H.  J.  BANKS-DAVIS  :  I  think  the  swelling  in  front  of  the  ear  is  a 
secondary  perichondritis.     It  has  gone  on  for  two  years,  and  pain  is  incessant. 

Later  Note. — On  January  21,  I  cut  out  the  meatus,  curetted  the 
cavity  and  cauterized  the  parts  with  Paquelin's  cautery.  The  middle 
ear  and  membrane  were  not  involved.  The  pathological  report  is  that 
the  growth  is  a  "  columnar-celled  carcinoma  originating  in  one  of  the 
sebaceous  glands  or  hair  follicle  ducts  in  the  external  cartilaginous 
meatus."     Pain  ceased  :    X-ray  treatment  is  being  carried  out. 


Section   of  ©tolOGV* 

President — Mr.  Herbekt  Tilley,  F.E.C.S. 
(Dr.  Albeet    Gray,  Vice-President,  in  the  Chair.* 


Congenital    Cupping    of    the    External    Auditory    Meatus  with 

Keratosis.1 

By  Richard  Lake,  F.R.C.S. 

The  patient  has  a  deep  depression  occupying  most  of  the  external 
two-thirds  of  the  meatus,  with  the  exception  of  the  orifice.  The  orifice 
was  very  narrow  but  is  now  dilated  up  to  its  greatest  extent  and  so  a 
good  view  of  the  condition  is  obtained.  Probably  no  keratosis  is 
evident. 

Patient's  mother  has  been  for  some  time  under  my  care  for  the 
results  of  a  similar  condition. 

Exhibitor  would  like  to  hear  especially  any  remarks  on  suggested 
treatment. 

DISCUSSION. 

Dr.  Peters  (for  Mr.  Lake)  :  The  case  is  now  a  little  different  since  the 
notes  were  sent.     Originally  there  was  almost  complete  s         sis  of  the  me 
while  the  cup-like  expansion  was  tilled  with  a  frothy  mass.     Mr.  Lake  would 
be  glad  of    suggestions  to  deal  with  the  expansion  of  the  meatus:  he  thinks 
that    the   specimens    exhibited  in  the  Toynbee  Museum  are  examples    of 
condition,     keratosis    obturans.       I    believe    they    are    exhibited     there 
sebaceous  cysts. 

Mr.  SOMERVTLLE   BASTINGS:   U   it  usual  to  find  the  meatus  com: 
in  this   condition  ?     I  have  never  Been  it  before. 

'  At  ;i  meeting  of  the  Seetion,  held  February  'JO,  1990. 
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Dr.  URBAN  PRITCHARD  :  Mr.  Lake  now  seems  to  have  got  the  patient 
almost  well,  so  we  cannot  really  judge  what  was  the  former  condition. 

The  CHAIRMAN  (Dr.  A.  A.  Gray)  :  I  am  not  well  acquainted  with  the 
condition.  If  this  is  as  difficult  to  treat  as  keratosis  in  the  throat,  it  must 
be  tedious  to  deal  with. 

Dr.  Peters  (in  reply)  :  In  this  case  the  meatus  was  first  dilated  by 
means  of  a  tube,  then  ether  was  instilled.  The  ether  caused  some  burning, 
but  it  also  has  an  anaesthetic  effect.  Mr.  Lake  thought  it  might  be  advisable 
to  try  to  diminish  the  cupping  by  dissecting  away  the  lining  of  the  meatus 
and  introducing  a  piece  of  cartilage.  The  expansion  in  this  case  is  not 
extreme.  I  have  not  had  a  great  experience  of  such  cases,  but  I  believe 
atresia  is  not  uncommon  in  them.  In  the  mother  there  is  a  similar 
condition  of  keratosis,  with  partial  stenosis. 


Case  of  Purulent  Otitic  Meningitis  ;    Operation  ;    Recovery. 
By  J.  F.  O'Malley,   F.E.C.S. 

Pensioner  A.  G.  History  of  left  aural  discharge  from  September, 
1915.     Right  ear  also  moist  at  times. 

September,  1919  :  End  of  first  week  he  collapsed  in  the  street  and 
was  treated  by  a  doctor,  who  gave  him  "  ear  drops  "  and  said  "  it  was 
not  serious."  End  of  second  week  :  Pain  set  in,  in  the  left  ear,  and  he 
had  attacks  of  vomiting  and  was  unable  to  stand. 

September  21 :  He  was  removed  by  ambulance  to  the  Brook 
Hospital. 

September  22 :  I  was  called  in  to  see  him.  Right  ear  :  Large 
perforation  of  tympanic  membrane  and  some  pus  in  middle-ear  cavity. 
Left  ear  :  Profuse  suppuration  from  middle-ear  cavity,  with  total  loss 
of  membrane  and  much  granulation  tissue  posteriorly  in  tympanum. 
Left  mastoid  tender  to  pressure,  but  no  superficial  swelling.  He 
complained  of  intense  headache  and  it  was  painful  to  flex  the  neck, 
which  was  rigid.  Nystagmus  not  present.  Equilibration  not  tested  as 
he  was  too  ill.  Temperature,  103"4°  F. ;  103°  F.  the  previous  day. 
Kernig's  sign  absent. 

I  had  him  removed  to  the  Royal  Herbert  Hospital  ;  lumbar  puncture 
was  done  and  cerebro-spinal  fluid  examined. 

Pathologist's  report  (Captain  Young)  :  "  September  23,  1919  :  25  c.c. 
of  slightly  opalescent  fluid  drawn  off.  Very  little  increase  in  pressure. 
Deposit  fine,  greyish,  clinging  to  test-tube  wall.  Cell  count  (approximate): 
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Polymorphs,  45  per  cent.  ;  mononuclears,  55  per  cent. ;  Gram-positive 
diplococci  and  Gram-negative  bacilli,  with  marked  polar  staining, 
found  in  considerable  numbers,  some  intra-cellular,  some  extra-cellular. 
Proportion  of  degenerated  pus  cells,  not  very  large." 

September  23,  1919  :  A  mastoid  operation  was  performed  and 
marked  sepsis  found. 

September  24,  1919 :  He  felt  more  comfortable,  not  sick,  and 
temperature  had  fallen  to  100°  F. 

September  25,  1919  :  Still  better  and  temperature  normal  and  no 
pyrexia  since.  Another  lumbar  puncture  was  done  on  this  date. 
The  report  is  as  follows : — 

(Captain  Young)  :  "  September  25,  1919  :  Total  leucocyte  count, 
10,500  per  cubic  millimetre.  Differential  count:  Neutro-polymorphs, 
87  per  cent.  ;  small  lymphocytes,  6  per  cent. ;  large  lymphocytes,  3  per 
cent. ;  hyalines,  2  per  cent.  ;  transitional,  2  per  cent.  High  percentage 
of  polymorphs  suggests  strongly  pus  under  pressure.  Culture:  (1)  A 
tetracoccus ;  (2)  proteus  vulgaris ;  (3)  a  short  Gram-negative  cocco- 
bacillus  at  present  unidentified." 

He  has  made  a  slow,  but  uninterrupted  recovery.  There  has  been 
considerable  formation  of  granulation  tissue  in  the  posterior  part  of 
tympanum  at  the  inner  end  of  the  posterior  meatal  wall  and  I  haw 
recentlv  removed  this. 


Labyrinthitis;  Diffuse  Purulent  Meningitis;  Labyrinthectomy ; 

Cure. 

By  P.  Watsox-nYilliams,  M.D. 

E.  T.,  aged  37,  admitted  September  23,  1919.  History  of  left  ear 
running  since  he  was  a  boy.     Much  pain  occurs  in  ear  at  times. 

On  admission  :  Little  discharge  from  left  ear.  Vertigo,  falls  to  left. 
Objects  viewed  swing  to  left.  Slight  mastoid  tenderness  left  side. 
Spontaneous  nystagmus  to  left.  Caloric  test  increases  nystagmus 
to  right  with  hot  water.  Lies  in  bed  on  right  side  ;  complete  left 
bone  deafness.  The  caloric  test  response  suggested  an  acute  infection 
of  the  labyrinth,  and  when  first  seen  fistula  reaction  was  obtained,  from 
which  it  may  be  inferred  the  labyrinth  was  not  "  dead  "  at  that  time. 

September  26,  1919:  Pain  at  back  of  neck:  head  retraction. 
Lumbar   puncture:  increased  pressure,   turbid    fluid,   -10  e.e.   removed. 
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Pathological  report  of  cerebro-spinal  fluid  :  Diplococci  (stained  film)  ; 
many  polymorphs  ;  culture  sterile.  Temperature,  100°  F.  The  rapid 
development  of  definite  symptoms  of  meningitis  rendered  immediate 
operation  necessary  and  prevented  fuller  observation  beforehand. 
Radical  mastoid  operation.  Labyrinthectomy.  The  external  semi- 
circular canal  opened  and  followed  into  the  ampulla,  and  the  cochlea 
opened  up. 

September  27,  1919  :  General  condition  fair.  Daily  dressing  and 
lumbar  puncture.  The  cerebro-spinal  fluid  clearing  gradually,  pressure 
slightly  increased. 

October  2,  1919  :  Headache  better.  Cerebro-spinal  fluid  clear  (a  few 
polymorphs).     Wound  clean. 

October  6,  1919  :  Headache.  Head  retraction.  Cerebro-spinal  fluid 
pressure,  15  c.c.  removed  by  lumbar  puncture,  very  turbid;  1  c.c. 
collosol  argentum  injected  intrathecally.  Temperature  irregular. 
Pathological  report  :  16,800  leucocytes  per  cubic  millimetre  ;  90  per 
cent,  polymorphs;  diplococci   (and  Streptococcus  brevis). 

October  7,  1919  :  Better ;  3  c.c.  collosol  argentum  intravenously 
before  puncture. 

October  8-17,  1919  :  Daily  lumbar  puncture  preceded  by  intravenous 
collosol  argentum  3  to  5  c.c.  Cerebro-spinal  fluid  gradually  cleared 
up.  Some  incontinence  of  urine.  Temperature  steadier.  Gradual 
convalescence  to  present  condition. 

December  6,  1919  :  Present  condition  generally  very  good.  Walks 
with  no  vertigo.  Facial  paresis  but  no  R.D.  Small  clean  sinus  not 
yet  healed. 

Summary. — In  this  case  we  have  a  definite  case  of  labyrinth 
infection  with  consequent  meningitis.  On  draining  the  labyrinth,  the 
meningitis  began  to  clear  up.  Ten  days  after  the  operation  there 
was  an  exacerbation  of  the  headache  and  the  cerebro-spinal  fluid  was 
like  pus.  The  cell  count  reached  16,800  cells  per  cubic  millimetre, 
with  90  per  cent,  polymorphonuclears  showing  phagocytosis,  and 
Streptococcus  brevis  was  identified.  The  recovery  from  this  condition 
was  sufficiently  complete  and  rapid  to  be  called  startling.  The  technique 
was  the  alternate  intrathecal  and  intravenous  injection  of  silver,  until 
it  was  observed  that  the  silver  appeared  more  efficacious  when  intra- 
venous injection  only  was  practised.  There  were  no  untoward  effects 
from  the  injections.  The  temperature  steadied  almost  at  once  after 
they  were  started;  it  became  slightly  irregular  again  when  they  were 
stopped,  but  there  was  never  any  cause  for  anxiety  in  the  general  or 
local  condition. 
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DISCUSSION. 

Mr.  0"MALLEY  :  The  bone  conduction  on  the  affected  side  in  my  case  is 
shortened  by  half.  He  has  some  hearing,  but  there  is  no  response  to  the 
caloric  test.  Recently,  when  removing  excessive  granulation  tissue  that  grew 
in  the  mastoid  cavity,  I  could  not  get  it  to  epithelialize,  and  I  did  lumbar 
puncture  again  and  found  the  fluid  normal,  I  did  this  because  the  patient  was 
already  under  the  anaesthetic,  and  I  took  the  opportunity  of  examining  the 
present  state  of  the  cerebro-spinal  fluid. 

Mr.  E.  D.  D.  DAVIS  :  With  regard  to  Dr.  Watson-Williams's  case,  was  the 
patient  drowsy  or  comatose  ?  I  take  it  he  did  not  vomit,  and  optic  neuritis 
was  not  present.  The  cerebro-spinal  fluid  was  turbid,  but  it  is  not  stated 
whether  micro-organisms  or  pus  cells  were  present.  There  is  no  mention  of 
pus  having  been  found  when  the  labyrinth  was  opened,  and  at  a  later  date 
an  exacerbation  of  symptoms  occurred,  with  head  retraction.  It  is  known 
that  a  certain  number  of  subjects  of  labyrinthotomy  die  from  meningitis,  but 
whether  there  was  any  subsequent  infection  of  the  meninges  in  this  case  I 
do  not  know.  The  case  does  not  appear  to  have  been  a  very  clear  case  of 
meningitis,  and  I  think  that  the  diagnosis  of  diffuse  purulent  meningitis  is  not 
quite  accurate. 

Mr.  E.  WATSON- WILLIAMS :  The  patient  had  symptoms  of  meningitis 
before  the  operation  :  pain  at  the  back  of  the  neck,  head  retraction,  and  turbid 
cerebro-spinal  fluid,  which  was  under  pressure.  Although  organisms  were  not 
cultivated  from  that,  they  were  cultivated  later.  Later  the  Streptococcus  b 
was  found  :  the  diplococci  were  seen  at  the  start.  The  exacerbation  came  on 
on  the  tenth  day,  and  it  could  hardly  have  been  due  to  infection  through  the 
labyrinth  wound,  which  by  that  time  was  apparently  covered  by  healthy 
granulations,  it  having  been  dressed  continuously  with  silver-soaked  gauze,  and 
there  was  no  further  rise  of  temperature  then.  The  increased  headache  was 
probably  due  to  temporary  discontinuance  of  lumbar  punctures,  and  was  soon 
relieved  on  their  being  resumed.  There  is  no  note  of  pus  being  seen  in  the 
labyrinth  when  it  was  opened,  but  there  was  the  fistula  in  the  external  canal. 

Mr.  Gr.  W.  Dawson:  I   have   not  had  a  case  of  purulent  meningitis,  but  I 
have    had  one   of    serous   meningitis.       That     patient   was    unconscious,  with 
paralysis  of  the  left  side  of  body,  and  I  diagnosed  it  as  meningitis.      I  ino 
and    drained    the    meninges,  and    the    patient    recovered.      With    re 
Dr.  Watson- Williams's  case,  it  is  not  clear  to  me  that  it  was  neeess 
open  the  labyrinth.      1    have  operated  on  about  1-0  mastoids  in   the  last    few 
years,  and   I   have  never  yet    had  occasion   to  open  the  labyrinth,  though  in 
several   of    ni\    cases   there   were   Bymptoms   similar  to   those   in    Dr.    V 
Williams  s  case. 
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Dr.  DAN  McKenzie  :  I  have  been  impressed  at  different  times  by  the 
good  results  reported  here  as  following  repeated  lumbar  puncture  in  meningitis. 
So  much  so,  that  I  feel  rather  inclined  in  future  to  limit  my  efforts  to  this 
mode  of  drainage.  But  one  essential  in  all  cases  is  to  remove  the  primary 
focus  of  infection,  and  that  being  so  the  labyrinth,  if  it  is  infected,  should  be 
opened  and  drained.  And,  if  it  is  opened,  the  further  step  of  draining  the 
meninges  through  the  internal  auditory  meatus  is  certainly  worth  trying.  We 
are  generally  led  to  believe  that  lumbar  tapping  or  drainage  is  free  from  danger, 
and,  as  we  know,  the  cannula  is  sometimes  left  in  the  spinal  canal  for  hours  on 
end.  But  I  have  recently  had  a  fatality  due  to  spinal  tapping.  The  patient 
was  a  boy,  aged  10,  and  was  suffering  from  acute  otogenic  meningitis.  I  tapped 
the  lumbar  spine  under  an  anaesthetic,  withdrawing  from  30  to  40  c.c.  of  turbid 
cerebro-spinal  fluid.  Eespiration  at  once  became  very  slow,  and  then  gradually 
stopped  altogether.  Artificial  respiration  kept  him  alive  while  I  explored  the 
cerebellum,  as  this  sudden  paralysis  of  respiration,  of  course,  pointed  to  a 
cerebellar  abscess.  Nothing  was  found  in  the  posterior  fossa,  not  even  cerebro- 
spinal fluid.  The  boy  lived  for  only  half  an  hour  afterwards,  artificial  respira- 
tion being  continued  throughout.  The  diagnosis  of  general  purulent  meningitis 
was  confirmed  by  post-mortem.  There  was  no  abscess  in  the  brain.  This 
accident  clearly  proves  that  spinal  tapping  must  be  conducted  with  moderation, 
at  all  events  in  children.  What  happened,  I  take  it,  was  that  the  cisternae 
at  the  base  were  emptied,  and  the  brain  stem  sank  into  the  foramen  magnum, 
"corking"  it,  so  that  the  medullary  centre  for  respiration  became  paralysed 
by  direct  pressure. 

Mr.  Somerville  Hastings  :  These  two  cases  show  us  that  cases  of 
apparent  meningitis  may  get  well  if  a  mastoid  operation  only  is  performed 
or  if  collosol  argentum  is  injected.  I  should  be  glad  to  hear  whether 
members  still  carry  out  labyrinthine  drainage  through  the  internal  auditory 
meatus  in  meningitis  when  the  labyrinth  is  destroyed.  I  have  done  this, 
but  all  the  patients  on  whom  1  have  performed  this  operation  have  died, 
whereas  in  those  in  whom  I  have  done  less— lumbar  puncture,  or  mastoid 
only — there  have  been  recoveries. 

Mr.   Watson- Williams:  I  have  had  two  cases  of  collapse,  but  not  very 

alarming,  following  the  intravenous  injection  of  Crookes'  collosol  silver,  but  it 

was  with  a  pre-war  specimen,  and  we  were  inclined   to   think  it  was  no  longer 

colloidal."     With  the  new  silver  preparation  I  have  never  seen  an  unfortunate 

result. 

Mr.  STUART-LOW :  In  suspected  cases  of  meningitis  with  headache,  a 
temperature,  vomiting,  and  a  history  of  ear  trouble,  my  practice  is  to  perform 
a  cortical  mastoid  operation  in  the  first  place,  and  then,  if  the  serious  symptoms 
still  continue,  it  is  easy  to  proceed  to  an  opening  up  of  the  external  semi- 
circular canal  through  the  route  of  this  operation.  If  is  safer  than  lumbar 
puncture.  1  ihink  Dr.  McKenzie's  fatal  case  points  to  the  wisdom  of  what 
I  say. 
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Mr.  G.  J.  Jenkins  :  If  there  is  evidence  of  septic  labyrinthitis  and 
meningitis  in  neighbourhood  of  the  internal  auditory  meatus,  it  is  indicated 
that  the  region  should  be  drained  through  the  labyrinth.  I  prefer  West  and 
Scott's  operation  and  have  had  several  cases  of  recovery  from  the  condition  by 
this  operation.     Lumbar  puncture  cannot  be  of  great  value  in  such  conditions. 

Mr.  SYDNEY  SCOTT  :  I  cannot  help  thinking  that  those  who  do  not  yet 
admit  the  rationale  of  the  translabyrinthine  operation,  which  is  applicable  to 
cases  of  leptomeningitis  following  labyrinthine  infection,  would  not  fail  to'find 
reasons  for  adopting  the  procedure  if  they  paid  regular  visits  to  the  post- 
mortem rooms  in  any  large  general  hospital.  It  was  there  I  found  a  not 
inconsiderable  number  of  cases  of  meningitis,  which  came  from  general  wards, 
in  which  the  path  of  infection  from  the  ear  to  the  posterior  cranial  fossa  was 
shown  by  histological  sections  to  pass  through  the  labyrinth.  If  we  get  such 
cases  of  meningitis  early  enough,  I  believe  recovery  will  be  more  frequent,  and 
I  am  glad  to  hear  Mr.  Jenkins's  observations  on  this  matter.  With  regard  to 
Dr.  P.  Watson -Williams's  case,  I  fail  to  understand  why  the  labyrinth  was 
opened.  Are  we  justified  in  regarding  this  as  a  case  of  infective  labyrinthitis? 
If  so,  how  is  it  that  the  labyrinth  reacted  normally  to  the  caloric  tests  ?  I 
believe  a  labyrinth  to  be  infected  only  when  it  is  defunct,  and  I  should  not 
feel  justified  in  opening  the  semi-circular  canals  and  vestibule  in  such  a  case 
unless  they  are  defunct. 

The  Chairman  :  I  agree  with  Mr.  Scott  as  to  the  findings  in  the  post- 
mortem room.  Eecently  I  had  a  case  in  the  Western  Infirmary,  Glasgow, 
examined  after  death.  The  infection  came  through  the  saccus  endolymphaticus, 
and  spread  to  the  posterior  fossa.  It  was  not  a  diffuse  purulent  meningitis, 
but  the  meninges  over  all  the  surface  of  the  brain  were  intensely  injected. 
There  was  no  pus  except  in  the  posterior  fossa,  around  the  foramen  magnum  : 
one  would  almost  call  it  an  abscess  formation.  It  is  interesting  to  note  that 
in  Dr.  Watson- Williams's  case  the  streptococcus  was  found,  and  yet,  with 
that  virulent  organism  present,  the  patient  recovered. 

Mr.  O'MALLEY  (in  reply)  :  Many  interesting  opinions  have  been  expi 
during  the  discussion.     At  the  time  I  was  called  upon  to  treat  the  case  my 
mind   was  much  exercised  as  to  what  degree  of  operation  I  should  perform. 
The  lumbar  puncture  and  examination  of  the  cerebro-spinal  fiuid  showed  the 
case  to  be  one  of  purulent  meningitis,  but  the  organise  t  were  not  of 

the  most  virulent  type — namely  streptococci,  and  some  of  the  organisms  were 
intracellular,  indicating  that  the  patient's  resistance  to  infection  was  responding 
well  and  that  the  case  was  therefore  not  very  acute.     At  the  fcim  tion 

I  also  found  gross  sepsis  in  the  mastoid,  and  for  these  reasons  I  refrained  from 
doing  more   than   providing   complete  drainage   from    this   region,   holding    in 
reserve  the  more  extensive  operation  of  intra-cranial  drainage  for  i 
if  necessary.     1   agree  with  those  who  advocate  the  larger  operation  in  a 
fulminating  cases,  and   the   favourable  result  obtained  here 


78  Colledge  :    Meniere  s  Syndrome 

line    of    procedure    would    not    make    me    hesitate    to  follow  the  plan  they 
recommend. 

Mr.  E.  Watson-Williams  (in  reply)  :  The  notes  were  not  very  full  when 
the  patient  came  in,  but  we  were  satisfied  at  the  time  that  the  labyrinth  was 
infected.  We  had  very  little  opportunity  of  doing  more  complete  tests  on  this 
man,  he  was  too  ill. 


Case  of  Meniere's  Syndrome. 
By   Lionel    Colledge,   F.K.C.S. 

Patient  is  a  male,  aged  42.  Five  years  ago  he  suffered  from 
repeated  attacks  of  giddiness  for  twelve  months.  He  recovered  from 
this  after  an  operation  on  the  nose.  For  the  last  two  months  he 
has  suffered  from  repeated  attacks  of  vertigo,  falling  forwards.  The 
pavement  appears  to  come  up  and  hit  him.  On  one  occasion  he  fell  so 
suddenly  as  to  cut  his  face,  but  usually  has  sufficient  warning  to  catch 
hold  of  some  support.  He  also  suffers  from  deafness  and  tinnitus  in 
the  left  ear.  The  tympanic  membranes  are  normal,  except  for  slight 
retraction  of  the  left.  Eustachian  tubes  are  patent.  Catheterization- 
relieves  the  tinnitus  temporarily  but  does  not  improve  the  hearing. 
Weber's  test :  The  sound  is  referred  to  the  right  ear.  The  left  ear 
shows  marked  loss  of  bone  conduction  and  positive  Einne.  The  loss  for 
high  forks  is  pronounced.  Hearing  in  the  right  ear  is  normal.  Caloric 
test  with  cold  water  elicits  no  response  in  either  ear.  Eotation  produces 
no  nystagmus,  except  a  fewr  movements  lasting  two  or  three  seconds  on 
rotation  from  right  to  left.  Eotation  produces  vertigo  and  nausea  which 
the  caloric  test  with  cold  water  does  not.  Wassermann's  reaction  is 
positive. 

There  has  been  a  great  amelioration  in  the  symptoms  since  the 
patient  has  been  treated  with  inunctions  of  mercury. 

DISCUSSION. 

Mr.  COLLEDGE  :  What  struck  me  about  the  patient  was,  thathehad  a  very 
diminished  irritability  in  both  vestibules  ;  and,  although  he  is  better,  he  still 
gets  attacks  once  a  week.  In  spite  of  his  WassermanD  reaction  being 
positive,  I  do  not  think  it  necessarily  follows  thai    the  Bymptome  are  due  to 

syphilis.     He  has  got  rather  low  blood-pressure,  110.     I  ask  for  recommenda- 

1  The  case  will  be  reported  in  greater  detail  in  the  Journal  of  Laryngology,  July,  1920. 
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tions  as  to  any  treatment  likely  to  do  him  good  ;  he  has  heen  having  these 
attacks,  on  and  off,  for  seven  years. 

Mr.  STUART-LOW :  Following  on  the  recommendation  of  Dr.  Dundas 
Grant,  I  have  often  found  great  relief  to  the  patient  by  administering  h  gr. 
doses  of  quinine  three  times  a  day,  which  I  learnt  when  his  assistant  surgeon  ; 
it  acts  as  a  tonic  to  the  vestibuiular  nerves  and  bi*aces  them  up.  Dr.  "Wyatt 
Wingrave  proved  years  ago  that  tea  and  tobacco  should  be  forbidden  these 
patients,  as  there  is,  as  it  were,  a  scotoma  in  the  ear,  just  as  tobacco  causes 
one  in  the  eye.  It  is  also  most  advisable  and  advantageous  to  keep  the  patient 
in  bed  for  some  days,  or  even  a  week,  while  the  vertigo  lasts. 

Dr.  Kelson  :  Five  years  ago,  I  showed  here  a  case  of  similar  character,  in 
which  the  man  was  very  giddy,  and  was  prevented  thereby  from  following  his 
occupation,  that  of  house-painter.  Following  what  was  done  in  a  case  of  Mr. 
Jenkins,  I  removed  part  of  the  wall  of  the  external  semicircular  canal.  The 
giddiness  ceased,  and  the  man  returned  to  his  work.  Two  years  later  I  had  a 
letter  from  the  doctor  stating  that  the  man  was  then  still  all  right  as  regards 
giddiness.     I  cannot  quite  understand  how  this  result  is  obtained. 

Dr.  William  Hill  :  Mr.  Stuart-Low  said  Dr.  Dundas  Grant  had  proved 
the  value  of  quinine  in  such  cases  as  this.  I  do  not  think  that ''  proved  "  is  the 
right  word  to  use.  I  may  say  small  doses  of  quinine  have  usually  failed  to 
give  any  relief  in  my  cases,  and  I  have  never  observed  a  case  in  which  it  did 
much  good,  though  I  know  there  is  evidence  of  occasional  good  from  it  in  the 
hands   of  others. 

The  Chairman  :  I  find  rest  in  bed  is  most  useful  in  these  cases,  but  it 
needs  to  be  prolonged  rest,  and  this  makes  life  almost  unendurable  to  these 
patients.  I  have  not  found  much  benefit  from  drugs,  except  bromides,  and  even 
in  that  case  the  dose  must  be  such  as  to  make  the  life  of  the  patient  miserable, 
and  the  remedy  may  be  worse  than  the  disease. 


A  Note  on  Vestibular  Function. 
By  Dan   McKenzie,  M.P. 

The  following  speculations  on  the  relationship  of  the  vestibular 
with  the  cochlear  organ  suggest  that  as  they  are  associated  in  spice  so 
their  functions  are  not  so  different  as  they  are  generally,  if  tacitly. 
assumed  to  be. 

That  the  vestibular  end-organ,  in   addition   t  mulation  by 

varying  pressure  or  waves  of  endolymph,  ah 
probable,  for  the  following  reasons  :  — 
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(1)  The  same  system  of  water-tubes  is  common  to  both  organs. 
Endolymph  bathes  both  the  scala  cochleae  and  the  membranous  semi- 
circular canals.  Anatomically,  therefore,  both  sense-organs  in  sharing 
the  same  fluid,  are  both  alike  exposed  to  sound-vibrations.  That  being 
so,  it  would  be  strange  if  one  of  the  organs  was  insensitive  to  them. 
On  the  other  hand,  it  might  be  urged  that  the  same  reasoning  might 
apply  to  the  cochlea,  and  that  as  the  cristse  of  the  canals  are 
stimulated  by  massive  endolymphatic  movements  so  also  the  hair-cells 
of  the  cochlea  ought  to  be  similarly  stimulated.  But  this  objection  is 
removed  when  we  consider  that  the  shape  and  disposition  of  the  canals 
favour  those  movements,  whereas  the  cochlea  is  shut  off  from  them  by 
the  interposition  of  the  saccule,  the  utricle,  and  their  fine  connecting 
tubules. 

(2)  The  footplate  of  the  stapes,  through  which  sound  vibrations 
pass  to  the  endolymph,  lies  as  near,  or  nearer,  to  the  sense-epithelium 
of  canals  as  it  does  to  that  of  the  cochlea.  Thus  it  is  to  be  noted  that 
while  the  arrangement  of  the  labyrinth  is  such  as  to  favour  the  confine- 
ment of  massive  fluid  movements  to  the  canalicular  side,  on  the 
other  hand  it  is  such  as  to  render  possible  the  general  distribution  of 
molecular  vibrations  from  the  stapes  throughout  the  whole  of  the 
labyrinth. 

(3)  Vertigo  is  known  sometimes  to  be  caused  by  loud  sounds. 

(4)  Noise-deafness,  produced  by  the  habitual  exposure  to  harsh 
noises,  is  associated  with  a  reduction  in  the  responses  to  the  vestibular 
tests.      (D.  M.,  confirmed  by  J.  Ritchie  Eodger.) 

If  it  is  true  that  over-loud  sounds  destroy  or  damage  the  canalicular 
sense-epithelium,  then  that  epithelium  must  obviously  be  sensitive  to 
sound  waves.  But  the  question  now  arises  :  what  physiological  purpose 
can  be  served  by  the  reaction  to  sound-waves  of  the  vestibular  end- 
organ  ?  The  question  may  be  answered  as  follows  :  It  is  known  that 
general  muscle  tonus  is  under  the  control,  more  or  less,  of  sensory 
impressions  derived  from  the  semicircular  canals  and  transmitted 
through  the  cerebellum  to  the  skeletal  muscles.  These  sensory  im- 
pressions and  the  resulting  muscle  tonus  are  usually  referred  to  the 
agency  of  endolymph  movement  following  the  varying  movements  of 
the  head.  But  muscle  tonus  persists  when  the  head  is  perfectly 
motionless,  and  for  this  reason  some  have  assumed  the  hair-cells  of  the 
cristse  to  be  ciliated  cells  with  a  perpetual  lashing  movement,  hastened 
or  slowed  by  endolymph  movements,  but  not  initiated  by  these 
movements. 
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But  it  is  also  agreed  that  muscular  tonus  is  powerfully  affected  by 
sound  and  the  only  point  in  doubt  is  whether  the  sound  operates  through 
the  cochlear  epithelium  only,  or,  as  I  now  suggest,  also  through  the 
canalicular  cells. 

As  bearing  upon  this  point  it  is  noteworthy  that  in  the  "  start  "  of 
the  body  that  frequently  follows  a  sudden  loud  noise,  I  have  at  times 
observed  that  the  "  start  "  precedes  in  time  the  reception  of  the  sound 
by  the  consciousness ;  that  is  to  say,  the  start  is  direct  as  well  as 
involuntary,  being  effected  through  a  shorter  nerve-path  than  that 
through  the  higher  cerebral  centres,  and  I  suggest  that  it  is  the  result 
of  a  sudden  and  violent  stimulation  of  the  canalicular  hair-cells.  The 
protective  nature  of  the  "  starting  "  at  unexpected  sounds  is  obviou3. 

For  these  reasons,  therefore,  I  make  the  suggestion  that  the 
vestibular  organ,  in  addition  to  being  stimulated  by  relatively  massive 
changes  in  endolymphatic  pressure,  may  also  be  responsive  to  the 
molecular  vibrations  of  sound. 


DISCUSSION. 

Dr.  D.  McKENZIE  :  ,  Since  this  note  was  distributed  I  have  received  from 
Dr.  P.  McBride  the  copy  of  an  article  written  by  him  many  years  ago,1  in 
which  he  makes  the  same  claim  for  the  canalicular  response  to  sound  waves 
that  I  am  making  now.  Indeed,  his  arguments  are  almost  precisely  the  same 
as  mine,  with  the  exception  of  No.  4  above,  which  is  necessarily  of  recent 
origin.  McBride  further  suggests  that  the  intimate  connexion  between  sound- 
reception  and  muscular  movement  in  animals  results  in  a  turning  of  the 
animal's  head  towards  the  quarter  from  which  the  sound  emanates. 

Dr.  A.  A.  Gray  :    This  is  a  very  interesting  subject  physiologically.     The 

question   is   whether  the  vestibule  responds  to  sound   waves.      In    respect   to 
Ewald's  theory,  that  the  function  of  the  vestibule  and  canals  is  to  give  tone 
to  the  skeletal  muscles.  1  do  not  think  there  is  much  evidence  in  support 
such  a  theory.     Patients  who  have   had   both   labyrinths  destroyed  are  in  no 
way  deficient  in  muscle-tone.     Furthermore,  in  such  animals  as  the  whale  and 
the  porpoise,  in  which  these  structures  have  undergone  a  remarkable  d 
atrophy,  the  muscle-tone  can  hardly  be  said  to  be  diminished  !      Ewald  put  far 
too   much  weight  on  physiological  experiment,  and  too  little  upon  evid 
derived  from  clinical  observation  and   from  comparative  anatomy. 


1  Journ,  Aiuil.  01      P  .,  xvii. 


82  McKenzie  :    Facial  Paralysis 


Facial    Paralysis    with    Nerve    Deafness    and    Impaired 
Vestibular  Reactions.      A  Case  for  Diagnosis. 

By  Dan  McKenzie,  M.D. 

The  patient  is  a  woman,  aged  27,  whom  I  first  saw  a  week  ago. 
The  history  is  obscure,  but,  as  far  as  can  be  made  out,  four  years  ago, 
after  "  influenza  "  left  facial  paralysis  appeared.  It  seems  to  have 
been  complete  at  the  start.  She  attended  one  of  the  hospitals  for 
nervous  diseases,  and  was  treated  with  "  electricity "  for  some  time. 
Since  then  nothing  further  has  been  done,  and  no  notice  was  taken  of 
the  severe  deafness  in  the  corresponding  ear.  According  to  her  story, 
she  has  always  been  a  little  deaf  in  this  ear,  but  it  has  lately  got  worse. 
Cross-questioning  has  elicited  the  fact  that  she  has  had  at  least  two 
attacks  of  severe  vertigo  with  vomiting  {"  giddy,  bilious  attacks  "),  the 
first  of  these  being  about  a  year  previous  to  the  onset  of  the  paralysis. 
There  is  no  history  of  herpes  either  before  or  since  the  attack  of 
"  influenza."     Thus  we  may  probably  exclude  herpes. 

Her  present  condition  shows  absolute  facial  paralysis  of  the  left  side 
of  the  face,  with  severe  (nearly  absolute)  nerve  deafness  in  the  ear  of 
the  same  side.  There  is  well-marked  spontaneous  nystagmus  to  the 
right,  and  a  feeble  response  to  the  cold  caloric  test  in  the  left  ear.  But 
there  is  no  other  indication  of  a  gross  cerebellar  lesion,  or  of  raised 
intracranial  pressure.  There  is  no  error  in  pointing ;  no  dysdiadoko- 
kinesis  ;  no  changes  in  the  optic  disks  ;  and  no  involvement  of  any  other 
cranial  nerve.  Thus,  in  view  of  the  long  duration  of  the  symptoms,  we 
are  probably  dealing  with  a  definite  local  lesion  affecting  the  seventh 
and  eighth  nerves,  and,  as  herpes  seems  to  be  excluded  by  the  history, 
I  am  inclined  to  think  that  the  lesion  is  probably  a  small  tumour  in  the 
internal  auditory  meatus,  which  has  interrupted  first  and  most  com- 
pletely the  facial,  and  later  the  cochlear  and  vestibular  nerves. 

Later  Note. — Further  examination  shows  that  there  is  nerve 
deafness  also  in  the  right  ear,  and  that  the  Wassermann  (blood) 
reaction  is  "  partial  positive,"  so  that  the  lesion  is  probably  syphilitic 
and  meningeal. 
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Rodent  Ulcer  of  External  Auditory  Canal. 
By  Sydney  Scott,  F.R.C.S. 

S.  R.,  aged  59,  first  seen  August,  1912,  complaining  of  four  years' 
painless  ulcer.  Meinbrana  tympani  natural.  An  ulcer  about  the 
meatus  extends  along  its  posterior  and  interior  walls. 

Operation  August  14,  1912  :  An  incision  was  made  as  for  a  mastoid 
operation  and  the  whole  of  the  external  osseous  and  cartilaginous 
canal  was  excised.  The  area  was  skin-grafted.  Pathologist's  report  : 
"Rodent    ulcer." 

Operation,  November  21,  1913:  Removal  of  a  small  recurrence. 
Section  still  showed  rodent  ulcer. 

Operation,  September  12,  1916 :  Excision  of  ulcer  of  doubtful 
character  at  site  of  previous  operation.  Pathological  report :  "  None  of 
the  tissues  sent  for  section  shows  any  trace  of  malignancy." 

[Histological  sections  shown.] 

Epithelioma  of   External  Auditory  Canal  which   Invaded 

the  Tympanum. 

By  Sydney  Scott,  F.E.C.S. 

E.  A.,  aged  25,  first  seen  January,  1917,  complaining  of  deafness 
and  otorrhoea. 

Exploratory  operation,  February  15,  1917  :  Pathologist's  report  : 
"  Squamous-celled  carcinoma"  (Dr.  Stansfeld,  confirmed  by  Professor 
Andrewes) . 

Removal  of  growth,  February  23,   1917.      Operation   notes:    "  The 
radical   incision   was    prolonged    forwards  and  downwards   to  de-limit 
a  broad  flap  including  the  pinna.     The  flap  was  turned  forward  and 
the  osseous  and  the  rest  of  the  fibrocartilaginous  meatus  was  remoi 
with  the  remains  of  the  tympanic  ring.     The  outer  attic  wall,  membrana 
tympani  and  ossicles  were  also  removed  with  the  exception  of  ti 
which  was  felt  and  left  in  situ.     The  geniculate  ganglion  of  the  facial 
was  exposed  and   the   stylomastoid  foramen  was   seen,   the    Fallopian 
canal  being  intact.     The  Eustachian  tube,  the  promontory,  the  pelvis 
ovalis  were  all  identified.     The  pre-auricular  gland  was  removed 
found  histologically  free  from  growth. 
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Patient  was  presented   at  the  meeting  of   the  Otological   Section, 
May  18,  1917,  on  account  of  the  comparatively  early  age  of  incidence.1 
[Histological  sections  shown.] 


Notes  on  Epithelioma  of  the  External  Auditory  Canal  which 
invaded  the  Mastoid  Antrum  without  affecting  the  Drum. 

By  Sydney  Scott,  F.E.C.S.    • 

The  greater  part  of  the  temporal  bone  had  been  removed  four 
months  before  death. 

Abstkact  of  Notes  by  Mr.  K.  Bellwood,  House    Surgeon, 
St.  Bartholomew's   Hospital. 

A.  H.,  aged  60.  Admitted  to  St.  Bartholomew's  Hospital  on  May 
25,  1919.  History  of  right  otorrhcea  for  at  least  six  months  with 
swelling  behind  the  right  ear.  Twitchings  of  right  side  of  face,  six 
weeks.     Facial  palsy,  right,  four  days. 

On  admission  :  Right  pinna  pushed  outward  and  forward  and 
fluctuating  swelling  over  mastoid  region.  Brawny  swelling  above  and 
in  front  of  auricle.  Meatus  blocked  by  swelling  from  above — purulent 
discharge.  Glands  in  neck  not  enlarged — no  tenderness.  Facial  palsy. 
Intranuclear  type,  right.  Eye  movements  normal — no  nystagmus.  No 
vertigo.     Temperature,  99*8°  F.  ;    pulse,  128  ;   respiration,  24. 

Treatment :  May  25,  1919. — Incision  over  mastoid  as  for  Schwartze 
operation  by  house  surgeon.  Abscess  drained  under  periosteum.  A 
mass  of  material  (?  granulation)  presented  through  the  junction  of 
cartilaginous  and  bony  canals.  This  also  occupied  the  middle  ear  with 
erosion  of  bone  round  aqueductus  Fallopii  and  tegmen.  Dura  mater 
roughened.  Wound  packed.  Thought  to  be  ?  cholesteatoma.  Patient's 
condition  satisfactory.  May  29,  1919. — Further  exploration  by  Mr. 
Scott  raised  suspicion  of  neoplastic  nature.     Piece  removed  for  section. 

Pathological  lieport  on  Section  :  Squamous-celled  carcinoma.  June 
5,  1919  :  Radical  removal  (Scott) ;  horse-shoe  flap ;  central  excision  of 
auricle  and  adjacent  skin.  Parts  removed  :  Parotid  gland  ;  temporo- 
mandibular joint,  in  toto ;  posterior  portion  temporal  muscle ;  lower 
two-thirds  of  auricle  ;  entire  external  auditory  canal ;  membrana  tyrapani 

1  Sec  Proc.  Roy.  Soc.  Med.,  1917,  x  (Sect.  Otol.),  p.  129. 
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and  ossicles,  including  stapes;  labyrinth;  lateral  sinus  packed  and 
occluded  ;  facial  nerve  found  near  incus. 

N.B.— Membrana    tynipani    and    ossicles    found    intact.       Mucosa 
swollen.     Growth  around  external  osseous  canal.     Normal  cells  apex  of 

mastoid.  .  „        , 

Patient  made  a  good  recovery.      The  wound  granulated  well  and 

proceeded  to  heal  steadily.  The  general  health  was  good,  and  tempera- 
ture and  pulse  normal.  Granulating  area  treated  by  fulguration  twice 
weekly.  Sparks  T\  in.  long.  Discharged  August  G,  1919.— Small  area 
only  remaining  with  granulations.  Patient  failed  to  present  herself 
again  at  hospital.  Information  received  that  she  died  about  the  end 
of  September,  1919.     Details  not  obtained. 

DISCUSSION. 

Mr.  SYDNEY  Scott  :  These  three  cases  were  brought  forward  as  examples 
of  primary   malignant  disease  of  the  external   auditory  canal.     Though  the 
middle  ear  was   found  to  be  involved  in  the  two  cases  of  epithelioma,  the 
evidence   shows  that  the  middle  ear  was  invaded  from  the  external  auditory 
canal,  in  one  case  as  a  polypoid  extension  through  a  perforation  of  the  drum, 
in  the  other  by  direct  destruction  of  the  bony  anteroinferior  wall    of   the 
antrum.     For,  in  both  cases,  all  the  ossicles  and  the  apical  mastoid  cells  were 
absolutely   intact,    and   in   one    case   the   tympanic  membrane    was  perfectly 
normal  and   complete,   and  in  the   other,  though    incomplete   at   the  site  of 
invasion  of  the  tympanum,  was  quite  free  from  all  signs  of  inflammation.    The 
first  patient,  who  had  a  rodent  ulcer,  has  recently  developed  a  small  external 
fissure  in  front  of  the  lobule  of  the  ear,  and  it  is  owing  to  the  doubt  as  to  its 
nature  she  is  here  to-day.     I  propose  to  excise  this  and  shall  report  whether 
it  shows  signs  of  a  recurrence  of  the  original  disease.1     The  second  case,  the 
young  woman  who  was  shown  here  about  three  years  ago,  but  has  not  turned 
up  to-day  owing  to  an  attack  of  malaria,  wrote  from  India  three  months  ago 
complaining  of  pain  and  swelling  in  the  site  of  the  former  operation.     When 
I  saw  her  last  week  I  could  find  no  swelling,  but  I  should  have  been  glad  to 
have  obtained  the  opinion  of  members  as  to  whether  there  was  any  evidi 
of  deep-seated  recurrence.       There   is  certainly    no    -welling   in   the    parotid 
region,  the  scar  appears  to  be  quite  sound,  and  1  can  find  no  enlarged  glands 
in  the  neck.     A  specimen  of  the  primary  growth,  showing  the  character- 
of    epithelioma,    is    beneath    the    microscope.     As    to    the    third    case.    - 
1    arranged  to   show  this  patient,  1   find  she  died  in  an   infirmary,    wh 
unfortunately,  there  was  no  autopsy.     Though  she  was  said  to  have  died  of 
apoplexy,  1    learn  from   the  medical    officer  that  it  is  quite   likely  that   deatli 
wax   due  to  a  brain  abscess   and    meningitis.     Apparently   she  was   admi 

1   Uloer  excised  March  3,  1980,  and  found  histologically  to  be  "  rodent  oltt 
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more  or  less  moribund.  The  interest  of  the  case  centres  about  the  condition 
of  the  ear  when  first  admitted  to  St.  Bartholomew's  Hospital  last  May.  She 
was  sent  in  one  night  as  an  emergency  mastoid  case,  having  an  oedematous 
swelling  over  the  mastoid,  protrusion  of  the  pinna,  discharge  from  the  ear,  and 
facial  paralysis.  The  house  surgeon  opened  a  superficial  mastoid  abscess  and 
finding  what  he  took  to  be  cholesteatomatous  material,  naturally  concluded 
the  case  would  require  to  be  dealt  with  more  fully  than  he  was  permitted  to 
do,  and  left  the  case  for  me  to  see  next  day.  I  noticed  a  suspicious  growth 
protruding  from  the  external  auditory  meatus  and  had  this  examined  histo- 
logically. The  section  is  shown  beneath  the  microscope  and  presents  the 
typical  appearance  of  epithelioma.  Exactly  how  extensive  the  disease  was 
I  did  not  know,  but  a  few  days  later,  having  first  ligatured  the  external  carotid 
artery,  I  turned  down  a  large  Q  flap  from  the  side  of  the  head  and  removed 
the  whole  of  the  parotid  salivary  gland,  the  posterior  half  of  the  temporal  muscle, 
and  excised  the  temporo-mandibular  joint  (because  the  disease  was  seen 
invading  the  root  of  the  zygoma),  the  whole  of  the  mastoid  process,  tympanic 
plate,  and  as  much  of  the  petrous  portion  of  the  temporal  bone  as  it  was 
possible  to  remove  without  opening  the  carotid  canal  or  internal  auditory 
canal.  During  this  procedure  it  was  found  evident  that  the  growth  began  in 
the  osseous  portion  of  the  external  auditory  canal  and  had  not  attacked  the 
tympanic  membrane,  but  had  eaten  itself  into  the  mastoid  antrum  by  direct 
extension  upwards  and  backwards.  Hence  it  had  destroyed  the  tegmen  and 
the  base  of  the  mastoid  without  attacking  the  mastoid  cells  in  the  apex  of  the 
bone.  The  facial  canal  was  opened  and  destroyed  in  the  third  part  of  its 
course.  Though  the  growth  resembled  cholesteatoma  in  appearance,  it  was 
distinctly  friable  instead  of  being  soft  and  greasy.  The  outer  part  beneath  the 
skin  had  apparently  suppurated,  forming  the  superficial  abscess  with  which  the 
patient  was  admitted,  but  there  was  no  pus  elsewhere.  It  will  be  recalled  that 
the  second  patient  had  an  inframeatal  abscess  when  she  was  first  seen  three  years 
ago,  at  the  time  the  primary  growth  was  removed.  In  spite  of  the  complete 
excision  of  the  whole  temporo-mandibular  joint,  temporal  as  well  as  mandibular 
portions  being  removed,  there  was  no  obvious  distortion  of  the  jaw,  and,  being 
edentulous,  the  patient  found  no  discomfort  from  the  loss  of  this  articulation. 
She  showed  the  usual  signs  following  removal  of  the  labyrinth,  but  as  regards 
the  wound  she  made  a  good  recovery.  When  she  left  the  hospital  only  a  small 
area  was  granulating.  As  the  dura  mater  was  involved,  diathermy  \\;is 
inapplicable,  and  all  one  could  do  was  to  curette  the  membrane  down  to  what 
appeared  its  normal  thickness.  Fulguration  was  applied  by  Dr.  E.  P. 
Cumberbatch,  hut  with  little  expectation  of  success,  and  the  patient  was  lost 
sight  of  when  she  left  the  hospital  until  we  heard  of  her  death  four  months 
after  the  operation.  The  principal  points  which  load  me  to  describe  this  case 
here  were  (1)  tho  preservation  of  the  drum  and  auditoiw  ossicles,  though 
imbedded  as  it  were  in  a  mass  of  malignant  growth  ;  (2)  the  necessity  for 
excising  the  whole  of  the  temporo-mandibular  joint  and  the  manner  in  which 
its  loss  was  borne. 
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Mr.  J.  E.  O'Malley  :  The  fact  that  Mr.  Scott's  third  case  came  to  him  as 
one  of  urgency  is  of  interest  to  me  because  two  years  ago  I  had  a  similar  case 
Iii-nught  as  an  emergency  case  to  the  Royal  Herbert  Hospital,  Woolwich. 
A  soldier,  aged  36,  came  in  with  a  history  of  chronic  discharge  from  his  ear. 
There  was  an  extensive  swelling  of  the  external  meatus  and  also  over  the 
mastoid.  It  was  only  when  I  came  to  do  the  plastic  part  of  the  operation  on 
the  ear  that  I  began  to  be  suspicious  of  its  nature.  I  had  a  portion  examined, 
and  it  was  shown  to  be  epithelioma,  so  that  a  more  extensive  operation  had  to 
be  carried  out.  Such  a  case  presents  a  serious  pitfall  from  the  point  of  view 
of  prognosis. 

Dr.  Dan  McKenzie  :  The  last  case  of  epithelioma  of  the  ear  I  showed 
here  was  operated  on  by  means  of  the  diathermy  knife  and  although  an 
extensive  area  was  exposed,  including  the  bone  of  the  mastoid,  healing  quickly 
followed  a  graft  on  the  raw  surfaces.  I  wish  to  take  this  opportunity  of  once 
more  impressing  upon  members  the  value  of  diathermy  excision  of  cancellous 
growths.  I  think  that  the  time  may  come  when  it  will  be  considered  bad 
surgery  to  remove  malignant  growths  in  any  part  of  the  body  with  the  cold 
knife.  The  diathermy  knife  kills  all  living  cells  in  its  neighbourhood,  and  thus 
it  sterilizes  the.  wound  it  inflicts  so  far  as  cancer  cells  are  concerned.  The  cold 
knife,  on  the  other  hand,  as  we  know,  is  very  apt  to  sow  living  cancer  cells 
upon  the  edges  of  its  wounds.  There  is  a  further  point  which  comes  into  play 
in  cancer  operations  in  the  region  of  the  ear,  and  that  is  that  probably  no  harm 
is  produced  when  the  diathermy  kills  bone.  It  is  a  peculiar  and  advantageous 
quality  of  this  agent  that  its  wounds  are  aseptic  and  remain  aseptic,  so  that 
long-drawn-out  bone  suppuration  does  not,  as  we  might  expect,  follow  a 
diathermy  burn  of  osseous  tissue. 

Mr.  H.  J.  Banks-Davis  :  What  is  the  opinion  of  members  of  the  Section 
in  regard  to  after-treatment  of  cases  of  malignant  disease  of  the  meatus. 
After  the  preliminary  operation  I  have  sent  patients  to  the  Radium  Institute. 
I  now  hear  they  do  not  do  "  so  well  under  radium  as  under  X-ray  treatment." 
Last  meeting  I  showed  a  man  aged  34,  who  had  intense  pain  in  his  ear. 
He  had  been  operated  upon  at  Golden  Square  two  years  before  and  the  report 
was  columnar-celled  carcinoma.  He  had  perichondritis,  and  told  me  he  had 
"not  slept  for  two  years."  Mr.  Cheatle  diagnosed  malignant  disease,  and  this 
it  proved  to  be.  I  excised  the  meatus,  but  on  going  deeper  I  found  he  had 
a  larger  growth.  There  was  no  involvement  of  the  drum  or  mastoid  cells. 
A  large  opening  was  made,  and  pain  ceased  from  that  moment.  What  ought 
to  be  done  with  him  now  ?  I  agree  as  to  the  suddenness  with  which  malignant 
disease  makes  itself  known.  A  patient  with  malignant  disease  of  the  gullet 
may  say  :  "  1  have  not  been  able  to  swallow  since  this  morning."  or  "  since 
yesterday,"  and  have  had  no  similar  symptoms  before,  although  the  disease  is 
of  quite  old  standing. 

Mr.  Cyril  HoRSFORD:  I  may   mention  a  oase  which   i-  of  considerable 
interest.     When  I  first  saw  the  man,  he  had  a  large  absoess  involving 

Ji— 17 


88      Scott :    Epithelioma  of  the  External  Auditory  Canal 

parotid  gland.  There  was  swelling  of  the  face,  but  nothing  in  the  region  of 
the  mastoid.  I  felt  suspicious  about  it.  I  had  to  make  free  incisions  in  order 
to  get  the  dwelling  down.  On  microscoping  a  portion  of  the  tissue,  it  proved 
to  be  malignant  disease.  I  had  the  benefit  of  Mr.  West's  opinion,  and  he 
helped  me  at  the  operation.  We  decided  upon  an  extensive  operation,  excising 
the  whole  growth  as  far  as  possible.  The  tests  showed  some  impairment  of 
hearing  as  a  result  of  some  obstruction  in  the  meatus,  but  the  middle  ear  was 
not  destroyed.  We  excised,  in  one  mass,  the  greater  part  of  the  parotid  gland, 
and  then  we  found  the  middle  ear  also  was  involved,  and  an  area  the  size  of  a 
florin  in  the  middle  fossa  destroyed.  Therefore  the  dura  mater  in  that  region 
was  exposed.  No  more  was  done,  because  it  was  felt  that  the  dura  mater  was 
infected.  The  wound  healed,  the  cavity  filled  up,  and  we  were  able  to  send  him 
back  to  Africa  with  an  almost  healed  wound.  Dr.  Finzi  told  me  it  would  not 
be  wise  to  use  radium,  because  any  dose  powerful  enough  to  influence  the 
disease  would  have  a  bad  effect  on  the  dura  mater. 

Dr.  W.  Hill  :  I  have  only  treated  two  cases  of  malignant  disease  of 
the  ear.  One  of  these  can  be  described  as  an  urgency  case :  it  was  sent  to  the 
hospital  with  a  mastoid  swelling  which  required  opening  at  once.  It  was 
evident  on  inspection  that  there  was  a  fungating  carcinoma  of  the  meatus, 
extending  into  the  concha,  and  in  addition  there  were  acute  mastoid  symptoms. 
In  each  of  my  two  cases  a  partial  operation  only  was  done,  but  in  each  the 
pain  was  relieved  for  quite  a  long  time.  In  one  of  these  I  tried  radium  soon 
after  the  operation ;  I  do  not  know  that  it  made  much  difference  :  the  patient 
died  miserably  all  the  same.  I  also  used  radium  water  as  a  dressing  in  the 
other  case,  because  there  was  an  American  giving  away  a  large  stock  over  here 
who  was  anxious  for  me  to  try  it.  I  used  it  on  four  hospital  patients  after 
ordinary  methods  and  they  seemed  gratified,  but  in  view  of  its  feeble  potency 
I  question  its  therapeutic  value. 

Mr.  G.  J.  Jenkins  :  Have  members  paid  sufficient  attention  to  the 
lymphatic  tracts  in  connexion  with  the  external  auditory  meatus  and 
middle  ear.  The  anterior  part  of  the  meatus,  the  floor  particularly,  drain 
between  the  osseous  and  membranous  portions  of  the  external  auditory 
meatus.  The  posterior  part  is  drained  deep  to  the  anterior  surface  of  the 
mastoid,  and  the  other  parts  of  the  middle-ear  tract  are  drained  to  the  pterygoid 
region.  If  we  are  to  take  away  the  whole  of  a  carcinoma  in  the  region  of  the 
external  auditory  meatus,  close  to  the  tympanic  membrane,  a  very  extensive 
operation  is  required.  I  do  not  think  we  shall  get  first -class  results  until  that 
is  recognized.  We  must  include  the  whole  external  auditory  meatus,  the 
whole  of  the  anterior  wall,  and  forward  into  the  parotid  region  at  least,  as  well 
as  the  glands  below  the  pinna. 

Dr.  PEGLER:  I  think  it  is  worth  inquiring  to  what  extent  if  any,  these 
cases  of  malignant  disease  of  the  external  ear  are  liable  to  he  followed  by 
metastatic  deposits.      1    have  not  myself  heard  of  any  such   developments. 
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Dr.  A.  A.  Gray  :  I  never  saw  deposits  of  cancer  in  the  liver  and  other 
internal  organs  in  these  cases.  Even  in  cases  of  cancer  of  the  tongue 
one  seldom  finds  such  internal  deposits,  nor  yet  in  cancer  of  the  uterus. 
It  is  mostly  in  breast  cancer  cases  that  the  deposits  are  seen. 

All-.  SYDNEY  Scott  (in  reply) :  I  have  never  seen  a  case  of  rodent  ulcer 
or  epithelioma  of  the  external  auditory  canal  cured  by  radium.  Radiologists 
whom  I  have  consulted,  have  invariably  advised  excision  when  excision  was 
possible.  Anatomical  considerations  of  the  lymphatic  channels,  to  which 
Mr.  Jenkins  refers,  would  lead  us  to  sacrifice  the  whole  of  the  parotid 
salivary  gland ;  but  the  patient  in  the  second  case  refused  to  have  this 
done,  nor  would  she  agree  to  any  operation  on  the  cervical  glands,  and  so 
far  there  is  no  sign  of  metastasis,  three  years  since  the  primary  growth  was 
removed.  As  Mr.  Horsford  remarks,  concerning  his  and  Mr.  West's  case, 
it  is  when  the  operation  is  well  advanced  that  we  may  find  the  condition 
hopeless  as  regards  complete  removal,  because  the  dura  mater  may  be 
found  involved  in  the  growth  without  any  previous  indication  of  its  being 
attacked.  This  is  the  one  great  barrier  against  complete  extirpation.  Dr. 
A.  A.  Gray's  remarks  are  important,  and  support  the  view  that  the  disease 
proves  fatal  by  local  infiltration,  not  by  remote  metaplasia.  I  agree  with 
Dr.  Dan  McKenzie  that  necrosis  of  bone  is  no  deterrent  to  the  employment  of 
diathermy.  I  have  induced  those  who  hesitate  to  apply  diathermy  to  waive 
their  objection,  for  the  necrosed  bone  presents  a  remarkably  clean  appearance 
which  gradually  crumbles  away,  if  it  has  been  invaded  by  malignant  disease. 
Diathermal  destruction  extends  farther  than  it  is  safe  to  go  with  the  knife  and 
herein  is  its  value. 

Case  of   Marked  and  Easily  Elicited  Labyrinth-Sinus 
Symptom  :   Pressure  Nystagmus. 

By  Sydney  Scott,  F.R.C.S. 

A.  M.,  aged  52.  Right  otorrhcea  in  childhood  after  scarlet  fever, 
none  for  thirty  years;  right  deafness  ever  since.  November  1919: 
'*  Walked  crooked  "  .  .  .  turned  round  to  the  right.  Two  weeks 
ago,  when  drying  her  ear,  she  pressed  it,  and  immediately  turned 
violently  round  to  the  right  and  nearly  fell  into  the  fire  ;  at  the  same 
time  a  mist  came  over  her  eyes  so  that  she  could  not  see.  This  last 
a  few  minutes.  Next  day  she  was  walking  along  and  again  turned 
suddenly  to  the  right  and  fell  down.  Local  condition:  Bilateral  attic 
perforation.  Labyrinthine  nystagmus  obtained  by  patient  pressing  her 
right  ear;  primary  horizontal  deviation  of  both  eyeballs  to  p 
Slightly  quicker  secondary  phase  of  ocular  movement  to  patient's  right. 
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Primary  slight  forced  movement  of  head  to  left.  There  is  also  present 
lateral  nystagmus  on  deviation  of  the  eyes  to  the  left,  chiefly  in  the 
right  eye.  Caloric  test  normal,  for  superior  and  for  external  semi- 
circular canals. 

DISCUSSION. 

Mr.  H.  J.  BANKS-DAVIS  :  I  was  interested  in  this  case  from  teaching 
aspects.  On  pressure  over  one  ear  she  has  a  marked  nystagmus.  The  first 
movement  is  to  the  left ;  then  there  is  a  quick  return  to  the  right.  Would  you 
claim  this  as  nystagmus  "  to  the  left  "  or  "  to  the  right  "  '?  I  do  not  think  our 
nomenclature  is  really  correct  in  this  respect  for  teaching  purposes.  Mr.  Scott 
calls  it  a  first  movement  to  the  left,"  but  really  the  "  observed  movement  " 
of  the  eyes  is  in  the  opposite  direction,  and  this  is  what  students  at  once 
notice  and  it  is  difficult  to  impress  upon  them  that  this  very  appai'ent 
movement  is  of  no  consideration  compared  with  the  initial  primary  movement 
in  the  opposite  direction  which  is  often  hardly  noticeable  to  untrained  eyes. 
The  nomenclature  which  we,  as  otologists,  employ  does  not  convey  to  others 
less  expert  what  nystagmus  indicates.  We  judge  by  one  movement  and  then 
by  another — i.e.,  by  the  grosser  and  "  more  apparent  "  movement,  and  this  is 
very  natural. 

Mr.  G.  J.  Jenkins  :  Wilson,  of  Chicago,  has  made  a  careful  study  of  this 
subject  and  dealt  with  the  two  movements  of  nystagmus.  The  quick  move- 
ment of  nystagmus  he  localized  to  the  higher  centres  and  the  slow  to  the 
sub-thalamic  centres.  The  slow  movement  is  the  more  important,  but  I  think 
we  should  adhere  to  the  present  description  as  it  is  established  and  convenient. 

Mr.  SYDNEY  SCOTT  (in  reply)  :  The  terms  "  nystagmus  to  the  right  "  or  "to 
the  left "  are,  as  Dr.  Gray  says,  pure  conventions.  I  was  careful  to  point  this 
out  in  early  dissertations  on  this  subject  as  Mr.  Banks-Davis  will  probably 
remember.1  We  recognized  a  primary  (i.e.,  the  slower)  movement  followed  by 
a  secondary  and  nearlyalways  much  faster  movement  in  the  opposite  direction. 
It  is,  curiously  enough,  the  direction  of  this  secondary  phase  which  designates 
the  nystagmus.  For  the  secondary  phase,  the  rapid  jerk  becomes  more 
intense  the  more  the  eyeballs  are  turned  towards  the  direction  of  the  secondary 
movements.  When  the  visual  axes  are  turned  toward  the  primary  direction 
no  nystagmus  may  be  discernible.  But  when  deviated  in  the  direction  of  the 
secondary  phase,  then  the  nystagmus  is  most  plainly  observable.  General!  \ 
speaking,  we  may  say  the  primary  movement  is  in  the  same  plane  as,  or  in  a 
parallel  plane  with,  and  in  the  same  direction,  as  the  How  of  fluid  which  \u> 
believe  takes  place  in  the  ampulla  of  the  corresponding  semicircular  canal 
when  we  employ  the  caloric  or  rotation  tests,  or  when,  as  in  the  present  case, 
we  transmit  change  of  pressure  to  a  sinus  in  the  wall  of  the  external  semi- 
circular canal. 

I  "  The  Problem  of  Vertigo,"  Proc.  Boy.  Soc.  Med.,  1909,  ii  (Sect.  Otol.),  pp.  41-80. 


Section   of  Otology. 

President — Mr.  Herbert  Tilley,  F.E.C.S. 


Case  of  Chronic  Suppuration  in  the  Left  "  Attic  "  with  few 
Objective  or  Subjective  Symptoms  while  Extensive 
Suppuration  was  found  to  be  present  in  the  Antrum 
and  Mastoid    Cells.1 

By  Herbert  Tilley,  F.R.C.S. 

The  patient  was  a  girl,  aged  about  18,  who  complained  of  some 
deafness  and  occasional  pain  in  the  left  ear.  The  ear  had  frequently 
been  "  moist  "  since  childhood.  Examination  showed  a  small  perfora- 
tion in  Shrapnell's  membrane  from  which  pus  could  be  seen  to  exude 
when  suction  was  applied  by  a  Peters-Siegle's  speculum.  The  rest  of 
the  membrane  was  normal  in  all  respects.  There  was  slight  pain  on 
deep  pressure  over  the  outer  walls  of  the  antrum  and  the  mastoid 
process. 

Owing  to  the  mild  degree  of  the  symptoms  the  patient  had  been 
advised  to  have  no  operation  and  I  had  much  difficulty  in  persuading  her 
or  her  parents  that  surgical  intervention  was  imperative.  Ultimately 
they  consented,  and  at  the  operation  I  found  the  antrum  full  of  pus  and 
a  track  of  suppuration  extending  through  the  mastoid  cells  and  denuding 
the  lateral  sinus  over  an  area  the  size  of  a  pea.  The  diseased  areas 
were  removed  and  the  conservative  mastoid  operation  was  completed. 

The  case  is  shown  because  ossiculectomy  is  still  advised  by  some 
otologists   in   the   treatment  of    chronic    attic    suppuration    and    it    is 
my  opinion  that  it  should  be  discarded,  because,  in  the  vast   majority 
of  such  cases,  the  antrum  or  the  mastoid  cells  form  the  true  focus 
infection. 

1  At  a  meeting  of  the  Section,  hold  March  L9,  L9S0. 
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I  do  not  show  this  case  because  there  is  anything  particularly  un- 
common about  it,  but  because  some  of  its  features  are  of  practical 
interest.  The  patient  was  an  apparently  healthy  girl,  only  slightly  deaf 
in  the  left  ear.  There  was  no  obvious  discharge.  It  was  only  on 
examining  the  drum  that  one  found  there  was  a  moist  perforation  in 
Shrapnell's  membrane.  She  was  advised  by  a  doctor  to  have  nothing 
done,  and  it  was  said  that  a  mastoid  operation  was  out  of  the  question. 
I  urged  the  operation,  however,  and  the  mastoid  antrum  was  found  to 
be  full  of  pus,  which  had  tracked  down  the  lateral  sinus.  I  think  the 
time  has  come  when  ossiculectomy  in  chronic  abscess  of  the  attic  should 
be  an  exceptional  procedure,  because  the  infection  is  nearly  always  in 
the  antrum,  and  unless  that  cavity  is  effectively  and  permanently 
drained  I  do  not  think  improvement  in  these  cases  will  be  the  rule,  and 
unnecessary  risks  will  be  run.  Ossiculectomy  in  such  cases  seems  to 
me  to  be  bad  surgery,  for  it  does  not  take  cognizance  of  the  true  source 
of  the  infection  and  the  reason  for  the  continuance  of  the  disease.  When 
the  drum  appears  to  be  in  a  good  condition,  and  the  hearing  is  good,  it 
is  difficult  to  persuade  people  that  they  may  have  a  serious  condition 
present.  I  think  this  case  exemplified  all  the  features  which  are  met 
with  in  a  latent  case,  which  may  later  end  in  sudden  disaster. 

DISCUSSION. 

Mr.  Arthur  Cheatle  :  The  result  in  the  President's  case  is  excellent.  I 
wish  to  say  one  word  about  ossiculectomy  :  that  I  did  not  know  that  any  aural 
surgeon  at  the  present  day  throughout  Europe  or  America  dreams  of  doing 
ossiculectomy. 

Mr.  Stuart-Low  :  I  agree  that  this  is  a  very  good  illustration  of  the 
necessity  for  operation.  It  is  the  kind  of  case  in  which  I  insist  on  operation 
in  the  face  of  but  very  slight  apparent  evidence  of  trouble.  There  are  a 
number  of  specialists  who  still  use  attic  syringes  :  they  have  been  exhibited  at 
our  meetings.  To  syringe  such  a  case  as  this  is  bad  practice.  I  have  had 
the  same  experience  as  the  President,  that  in  some  instances  the  patient  has 
gone  to  somebody  else  and  been  seriously  ill  later — some,  indeed,  have  lost 
their  lives.  With  regard  to  ossiculectomy,  I  have  seen  one  or  two  of  our 
members  do  it  very  skilfully,  but  I  have  records  showing  that  this  procedure 
may  light  up  a  latent  infection  more  deeply  situated.  I  take  exception  to 
the  site  of  Mr.  Tilley's  incision  :  it  is  too  far  back — an  inch  from  the  ear. 
I  make  an  incision  in  the  retro-auricular  groove,  and  then  it  leaves  no 
noticeable  scar,  an  important  matter,  especially  in  the  case  of  a  female. 
The  incision  should  also  tail  off  under  the  lobule  so  that  no  mark  whatever 
is  visible  some  time  later. 
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Mr.  E.  D.  D.  DAVIS :  What  is  the  experience  of  members  in  cases  of 
chronic  attic  suppuration  ?  Mr.  Tilley's  case  was,  apparently,  one  of  acute 
suppuration  of  the  attic,  with  pain.  There  is  another  type  of  case,  which 
is  seen  frequently  in  older  subjects,  namely,  a  chronic  attic  suppuration  with 
occasional  discharge,  and  perhaps  a  similar  condition  has  been  present  on 
the  other  side,  but  has  healed.  These  people  hear  well  and  they  have  no 
symptoms  except  the  discharge.  I  have  opened  the  mastoid  in  some  cases 
and  found  the  disease  to  be  confined  to  the  attic,  and  usually  cholesteato- 
matous.  But  as  the  mastoid  antra  were  normal,  conservative  operation  has 
been  done.  What  is  the  experience  of  members  of  the  conservative  operation 
in  such  cases  ?  In  order  to  clean  out  the  attic  thoroughly  it  is  necessary  to 
remove  its  outer  wall  in  the  auditory  meatus,  and  sacrifice  the  upper  part  of 
the  drum.  I  have  done  that  in  some  cases,  but  the  result  has  not  been  very 
satisfactory,  and  I  have  had  to  perform  a  radical  operation  later.  Often 
such  patients  decline  operation  as  they  have  no  pain,  the  discharge  is  only 
occasional,  and  the  hearing  good.  How  do  these  cases  end '?  Probably  they 
become  more  deaf,  or  undergo  an  acute  attack  of  suppuration  followed  by  an 
intracranial  complication. 

Dr.  Dan  McKenzie  :  An  interesting  question  arises  in  regard  to  those 
perforations  in  the  attic  which  I  have  seen  mentioned  in  foreign  journals.  Are 
those  perforations  ever  caused  by  anything  but  cholesteatoma  ?  Cases  such 
as  Mr.  Davis  has  described  are  very  common.  In  some  the  disease  is  dis- 
covered accidentally.  The  patient  is  only  slightly  deaf,  but  there  is  perfora- 
tion and  obvious  cholesteatoma.  The  question  arises,  What  is  the  best  thing 
to  do  for  them  ?  A  number  get  well  with  ordinary  simple  treatment.  If  you 
operate,  what  operation  will  you  choose?  My  experience  of  the  modified 
operation  in  these  cases  has  not  been  very  good.  I  have  had  only  one  or 
two  with  a  genuine  cholesteatomatous  perforation  of  the  attic  in  which  there 
has  been  a  dry  ear  and  a  good  membrane  left.  In  order  to  get  them  dry,  I  had 
to  attend  to  them  very  carefully  for  a  long  time  afterwards.  The  great  diffi- 
culty in  the  case  of  operating  in  the  antro-tympanic  region  is  the  avoidance  of 
sepsis.  If  you  take  a  dry  ear  and  operate  upon  it,  as  has  been  tried  in  various 
types  of  deafness,  your  difficulty  does  not  lie  really  in  the  operation — it  may 
be  very  successful — but  in  the  fact  that  you  cannot  maintain  asepsis  of  the 
cavities.  That  is  probably  the  reason  why  all  the  various  methods  of  operal 
on  dry  ears  fail  in  the  long  run:  suppuration  has  been  induced,  and  scar  tissue 
has  been  formed. 

Mr.  IIuntkr  Tod  :  I  think  the  President  has  introduced  what  may  be 
a  very  useful  discussion  on  a  matter  which  might  very  well  be  made  a 
subject  for  a  special  debate.  He  has  shown  us  to-day  a  case  such  as  we  all 
meet  with.  These  cases  require  much  judgmenl  with  regard  to  their  treatment. 
I  do  not  agree  with  the  emphatic  manner  in  which  Mr.  Cheatle  has  condemned 
the  operation  of  ossiculectomy.  I  do  not  consider  the  statement  should  be 
made  that  no  aural  surgeon  does  ossiculectomy,  but  1  agree  that  this  operation 
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should  not  be  done  except  after  grave  consideration.  Nevertheless,  it  is  by- 
no  means  an  unjustifiable  operation.  Some  years  ago  I  published  fifty  cases 
in  which  I  had  performed  ossiculectomy.  These  were  followed  up  as  well  as 
possible,  and  to  my  knowledge  only  three  required  the  mastoid  operation  at  a 
later  date.  One  patient  died  some  years  later  from  lateral  sinus  thrombosis,  but 
he  had  completely  neglected  further  treatment  after  the  primary  operation. 
Before  performing  the  operation  of  ossiculectomy  I  always  warn  the  patients 
that  they  may  have  to  submit  to  the  mastoid  operation  later  on  if  a  cure  be  not 
obtained.  The  treatment  to  be  adopted  depends  on  the  individual  case  ;  one 
cannot  treat  all  cases  in  the  same  way.  In  cases  of  simple  suppuration, 
merely  a  mucous  membrane  lesion  with  no  cholesteatoma,  removal  of  the 
malleus,  incus,  and  outer  wall  of  the  attic  usually  effects  a  cure.  In  cases  in 
which  the  attic  wall  is  involved,  with  the  presence  of  granulations  or 
cholesteatomatous  formation,  ossiculectomy  is  not  advisable  because  the 
antrum  is  usually  also  affected.  In  cases  suitable  for  ossiculectomy  one  also 
has  to  consider  the  hearing  power  of  the  patient,  remembering  that  after  the 
operation  of  ossiculectomy  the  hearing  power  is  the  same  as  after  the  com- 
plete mastoid  operation.  If  the  hearing  be  very  poor,  ossiculectomy  via  the 
external  auditory  canal  is  indicated.  In  cases  of  chronic  attic  suppuration, 
in  which  the  hearing  power  is  still  good,  the  conservative  mastoid  operation 
should  be  performed.  I  agree  with  the  President  that  one  is  sometimes  sur- 
prised in  cases  of  chronic  attic  suppuration  at  the  extent  of  the  disease  found 
within  the  mastoid  cavity,  of  which  there  is  very  little  evidence  before  opera- 
tion. But  these  cases  are  usually  associated  with  cholesteatoma,  which  is  a 
contra-indication  for  operating  through  the  auditory  canal.  I  agree  with  Mr. 
Davis  that  in  the  operation  of  ossiculectomy  the  outer  attic  wall  should  always 
be  removed.  I  have  recently  operated  on  a  medical  man  suffering  from  chronic 
attic  suppuration  of  both  ears,  giving  rise  to  headaches  and  a  feeling  of 
depression.  On  the  side  on  which  there  was  marked  deafness  I  performed  the 
radical  mastoid  operation.  On  the  other  side,  owing  to  the  hearing  power 
being  good,  I  did  the  complete  mastoid  operation,  with  complete  removal  of 
the  outer  attic  wall,  but  carefully  preserved  the  tympanic  membrane  and 
ossicles.  The  attic  region  was  full  of  cholesteatomatous  debris  surrounding 
the  head  of  the  malleus,  and  extending  backwards  and  filling  up  the  mastoid 
cavity.  To  ensure  complete  removal  of  the  diseased  bone  it  was  necessary  to 
remove  a  portion  of  the  tegmen  tympani  forming  the  roof  of  the  attic.  A 
good  recovery  was  made,  and  the  patient  has  now  got  almost  normal  hearing 
power,  with  complete  eradication  of  the  bone  disease.  I  do  not  think  it  has 
been  sufficiently  recognized  how  complete  an  operation  can  be  performed  in 
cases  of  chronic  attic  suppuration  without  further  impairing  the  hearing  power. 
The  chief  point  in  the  conservative  mastoid  operation  is  to  remove  the  outer 
attic  wall  without  inflicting  injury  on  the  tympanic  membrane  or  ossicles. 

Mr.  J.  F.  O'MALLEY  :  1  am  inclined  to  support  Mr.  Cheatles  attitude  on 
this  question.     I    have  frequently  had  cases  of  the  kind,  and  I  have  put  to 
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myself  the  question,  If  I  remove  the  ossicles  am  I  thereby  going  to  get  rid  of 
the  whole  disease  ?  What  is  the  condition  of  the  mastoid,  and  of  the  antrum? 
That  is  a  question  I  have  not  been  able  to  answer.  It  is  conceivable  there 
may  be  cases  of  attic  suppuration  in  which  the  disease  is  purely  local— canes 
of  the  neck  of  the  malleus,  and  by  removing  that  bone  one  takes  away  the 
focus  of  the  disease.  And  if  there  is  not  disease  in  the  aditus,  or  in  the 
antrum,  or  in  the  mastoid  at  the  same  time,  the  case  does  well  and  the 
discharge  dries  up.  But  I  do  not  see  bow  anybody  can  state  before  operation 
that  the  disease  is  confined  to  the  attic.  That  is  the  difficulty  in  deciding 
to  do  ossiculectomy :  when  the  patient  submits  himself  to  operation  he  expects 
it  to  be  the  final  one. 

Dr.  W.  HILL  :  I  admit  I  do  not  regard  ossiculectomy  as  an  operation  which 
has  been  particularly  successful  in  my  hands.  I  have  done  it  in  cases  in 
which  it  has  not  been  sufficient.  Nevertheless  on  several  occasions  I  have 
been  particularly  pleased  with  its  results.  I  used  to  see  Dr.  Grant  perform  it 
fifteen  years  ago  when  Mr.  Hunter  Tod  was  embarking  on  the  operation  on 
what  I  then  thought  was  an  unjustifiable  scale,  though  I  did  not  consider  it 
was  unjustifiable  in  all  the  cases  in  which  he  undertook  it.  I  consider  there 
is  a  place  for  the  operation,  though  in  only  having  three  cases  return  for 
the  more  thorough  mastoid  operation  I  think  Mr.  Tod  must  have  had  some 
luck.  Sometimes  I  have  combined  a  slight  atticotomy  with  the  ossicu- 
lectomy. It  should  not  be  understood  that  the  operation  is  tabooed  by  this 
Section;  I  agree  it  should  not  be  done  very  often,  and  it  is  difficult  to  know- 
when  to  do  it.  Certainly  I  do  not  think  anyone  should  be  ostracized  for 
defending  the  operation. 

Dr.  DUNDAS  GRANT:  The  aurist  who  never  does  ossiculectomy  is 
making  the  most  of  his  resources.  It  is  absurd  to  say  that  this  operation 
has  no  place  at  all.  There  are  certainly  cases  in  which  the  ossicles  are  m 
together  and  serve  no  good  purpose  but  only  a  bad  one— namely,  that  ol 
impeding  the  escape  of  discharges  from  the  attic.  One  cannot  always  tell 
whether  there  is  disease  beyond  the  power  of  the  vis  tnedicatrix  naturst  in  the 
deeper  mastoid  cells.  In  the  President's  case  it  was  obvious,  from  the  pain 
on  deep  pressure  over  the  walls  of  the  mastoid  process,  that  there  was  deeper 
disease.  When  that  is  so,  it  is  a  good  reason  for  not  being  content  with 
ossiculectomy.  Some  time  ago  1  showed  here  a  girl  who  had  masses  of 
cholesteatomatous  material  protruding  from  the  attic,  above  and  also  behind 
the  handle  of  the  malleus.  She  had  severe  vertigo  and  headache,  and  when  I 
removed  the  ossicles  these  symptoms  disappeared.  1  also  -bowed,  some  years 
ago,  a  gentleman  who  had  been  subject  to  attacks  of  what  was  consider 
be  epilepsy.  He  was  referred  to  me  by  a  neurologist,  who  thought  the  attacks 
might  be  due  to  a  peripheral  disturbance  in  the  ear.  1  removed  the  ossicles, 
and  since  then  he  has  been  free  from  these  attacks.  There  was  mobility  of 
the  stapes,  and  the  labyrinth  was  active,  so  that  by  means  ol  the  Siegle's 
speculum  one  could,  by  compression  and  still  more  by  suction,  induce  violent 
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forced  movements.      In  such   cases,  then,   the  ossicles    should    certainly   be 
removed. 

Dr.  KELSON  :  It  has  been  said  that  if  patients  with  a  discharge  from  the 
ear,  and  very  little  else,  have  operation  proposed  they  go  away.  Personally,  I 
do  not  blame  them  at  all.  I  think  it  is  a  question  whether  the  pendulum 
has  not  now  swung  too  far  the  other  way.  I  am  certain  a  good  many  of 
these  cases  can  be  cured  by  appropriate  treatment  without  any  operation. 
There  is  a  sort  of  feeling  extant  now  :  "  Discharge  from  the  ear,  operation.'' 
Looking  back  through  a  considerable  number  of  years,  one  recalls  a  number  of 
chronic  cases  which  have  been  permanently  cured  by  cleansing  methods,  such 
as  peroxide,  spirit,  and  so  on.  I  think  the  mistake  has  consisted  in  doing 
too  mucb  operation.  I  read  in  a  book  posing  as  an  authority  that  it  was 
absurd  to  say  that  such  things  as  spirit  drops  and  peroxide  could  possibly  cure 
chronic  suppuration.  I  am  sure  that  statement  is  absolutely  untrue,  and  it 
indicates  that  swing  of  the  pendulum  to  which  I  have  referred. 

Mr.  Mark  Hovell  :  I  support  Dr.  Kelson  in  what  lie  has  just  said,  that 
non-operative  treatment  is  not  carried  out  as  often  as  it  might  be.  In  the  last 
year  or  two  I  have  had  several  good  results  from  local  treatment,  especially 
from  the  use  of  collosol  argentum,  2  c.c,  injected  subcutaneously.  This  drug 
often  has  a  remarkable  effect. 

The  PRESIDENT  (in  reply)  :  I  am  glad  this  case  has  excited  some  interest. 
From  the  varied  remarks  which  have  been  made  it  is  obvious  there  are  two 
opinions  on  the  subject.  There  are  those  who  think,  with  Mr.  Cheatle,  that 
ossiculectomy  should  practically  never  be  performed  :  he  says  no  aural  surgeon 
performs  it  at  the  present  day.  There  are  others  who  think  there  is  a  place 
for  that  operation.  And  that  brings  us  back  to  Mr.  Tod's  suggestion  that  it 
might  be  a  good  subject  for  a  special  debate — i.e.,  that  those  who  have  had 
experience  of  ossiculectomy  should  tabulate  their  experiences  and  results  so 
as  to  give  some  idea  of  the  class  of  case  in  which  removal  of  the  ossicles 
might  be  successful,  and  those  in  which  it  would  be  a  failure,  and  the 
mastoid  operation  indicated.  At  present  I  have  the  feeling  when  I  see  a 
case  of  chronic  attic  suppuration  that  I  do  not  feel  I  can  be  sure  of  success 
unless  I  can  explore  the  antrum,  where  the  infection  nearly  always  proves  to 
be.  I  would  say,  in  answer  to  Mr.  E.  D.  D.  Davis,  the  notes  of  this  case  do  not 
form  a  complete  history  :  the  patient  has  had  ear  symptoms  since  childhood, 
and  I  think  the  recent  attacks  of  pain  must  have  been  due  to  sub-acute 
exacerbations  of  a  chronic  infection.  1  do  not  think  it  is  advisable  now  to 
attempt  to  take  up  the  time  of  the  Section  by  replying  to  all  the  questions 
asked  because  the  question  of  a  special  debate  on  this  subject  may  receive  the 
attention  of  the  Council  of  the  Section. 
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A  Diploetic   Type    of    Temporal    Bone   and  its   Surgical 

Importance. 

By  Arthur  H.  Cheatle,  F.R.C.S. 

The  type  is  characterized  by  the  presence  of  a  layer  of  diploe 
running  through  the  outer  antral  wall,  continuous  with  the  diplo*-  of 
the  rest  of  the  bone.     The  layer  runs  between  the  outer  compact  layer 


Fig.  1.     (R.) 


Fig.  2.     (L.) 

Figs.  1  and  2. — Male,  aged  6$.     Right  and    left  bones.     The  interior 
symmetrical.      A  layer  of  diploi-  runs  through  outer  antral  walls  aud  is  con- 
tinuous with   diploe  in  the  rest   of   the   bone.     The   squamous   diploe    is   uot 
extensive. 
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and  the  cells  which  always  line  the  inner  aspect  of  the  outer  antral  wall, 
but  is  separated  from  them  by  a  layer  of  dense  bone  of  varying  thickness. 
The  type  is  rare  and  of  the  bones  shown  from  eight  individuals,  seven 
are  from  males.  In  one  set  in  which  the  diploe  is  very  conspicuous,  the 
man  was  a  congenital  imbecile.  The  bones  are  most  frequently  devoid 
of  cellular  development,  or  a  few  cells  may  be  present  in  the  mastoid. 
The  type  is  not  always  symmetrical.  The  surgical  importance  lies  in 
the  fact  that  an  acute  infection  of  the  antrum  is  likely  to  lead  to  a 
rapidly  spreading  infection  throughout  the  whole  diploe  of  the  bone 
(osteo-myelitis)  with  acute  septicemic  symptoms  and  blood  infection. 
On  opening  the  bone  in  such  a  case,  congested  diploe  is  found,  with 
beads  of  pus  scattered  through  it,  and,  in  order  to  reach  healthy  parts, 
an  extensive  operation  is  usually  necessary. 


Pig.  3. 

Male,  aged  9.  Right  bone  :  twice  sectioued.  Diploi;  in  outer  antral  wall 
continuous  with  that  of  squama  and  mastoid.  Diploe  in  the  squama  is  well 
developed  and  extends  well  upward. 


Boyal  College  of  Surf/cons  Museum,  509-17. — Male,  aged  6h.  Both  bones. 
The  interiors  are  symmetrical.  A  layer  of  diploe  runs  through  the  outer 
antral  walls  and  is  continuous  with  the  diploe  in  the  rest  of  the  bone.  The 
squamous  diploe  is  not  extensive. 

Royal  College  of  Surgeons  Museum,  126-1. — Male,  aged  9:  Eight  bone. 
Twice  sectioned.  Diploe  in  the  outer  antral  wall  continuous  with  that  of  the 
squama  and  mastoid.  The  diploe  in  the  squama  is  well  developed  and  extends 
well  upwards. 

1  loyal  College  of  Surgeons  Museum,  403-1. — Male,  adult.  Left  bone. 
Acellular,  with  thin  layer  of  diploe  running  through  the  outer  antral  wall. 
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Royal  College  of  Surgeons  Museum,  604-1.— Female,  aged  28.  Both  bones. 
Acellular  types.  The  right  outer  antral  wall  is  dense.  On  the  left  side,  a  thin 
layer  of  diploe  runs  through  the  outer  antral  wall. 

Royal  College  of  Surgeons  Museum,  025-1. — Male,  aged  33.  Both  bones. 
Congenital  imbecile.  The  diploe  in  the  outer  antral  wall  is  very  well  marked 
on  both  sides.  The  elements  forming  the  bone  are  marked  off  from  one 
.another,  on  the  left  side  especially,  by  thin  layers  of  dense  bone. 


Fig.  4.     (R.) 


Fig.  5.    (L.) 

Figs.  4  ami  5.—  Male,  aged  83.     Congenital  imbecile.     Right  ami  left  bones. 
Diploe  in  outer  antral  wall  very  well  marked  on  both  sides.     Elements  fanning 
bone  marked  off  from   one  another,  on   left   side  especially,   by  thin  l.r 
■dense  bone. 
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Royal  College  of   Surgeons  Museum,  296-1. — Male,  aged  50.      Left  bone. 
Acellular  type  with  diploe  running  through  the  outer  antral  wall. 

Royal  College  of  Surgeons   Museum,  254-1. — Male,  aged  41.      Left  bone. 
Acellular  type  with  a  thin  layer  of  diploe  in  the  outer  antral  wall. 


Fig.  6.    (R.) 


Fig.  7.    (L.) 

Figs.  6  and  7.— Male,  aged  37.  Right  bone  (fig.  G)  outor  antral  wall  dense. 
Some  cells  in  upper  mastoid.  Diploetic  lower  mastoid.  Left  bone  (fig.  7),  outer 
antral  wall  has  track  of  diploe  running  through  it.  Cells  in  upper  mastoid. 
Diploetic  lower  mastoid.  Zygomatic,  squamous,  and  petrous  elements  well 
marked  off  from  one  another. 
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Case    of    Bezold's    Mastoiditis. 
By  J.  F.  O'Malley,  F.R.C.S. 

Pensioner,  J.  H.,  aged  25.  Admitted  to  Royal  Herbert  Hospital 
on  February  16,  1920,  with  a  history  of  discharge  from  right  ear  for 
two  and  a  half  years.  Pain  in  and  behind  right  ear  and  up  side  of 
head  for  three  weeks.  The  pain  began  when  he  was  at  sea  returning 
from  Australia.  Swelling  in  neck  below  right  ear  one  week.  On 
admission  he  appeared  to  be  extremely  ill.  Temperature  101°  F.  Free 
discharge  from  right  ear,  very  tender  over  right  mastoid  and  a  fluc- 
tuating swelling  in  the  neck. 

Operation,  February  17,  1920  :  Radical  mastoid  ;  very  extensive 
bone  disease  found,  extending  through  tip  of  mastoid  into  abscess  in 
neck.     Perisinus  abscess  found  with  masses  of  granulation  tissue  on 

sinus  wall. 

His  recovery  has  been  steady  and  uninterrupted. 

DISCUSSION. 

Dr.  DUNDAS  Grant  :  There  is  a  curious  resemblance  between  the  floor 
of  the  meatus  in  that  case  and  in  that  of  a  little  boy  I  have  shown  to-day,  in 
whom  an  abscess  had  burrowed  under  the  periosteum  in  the  floor  of  the  meatus 
in  connexion  with  what  may  be  a  broken-down  gland  under  the  sternomastoid, 
a  sort  of  Bezold's  abscess  beginning  the  other  way  round,  burrowing  into  the 
ear,  instead  of  burrowing  outwards.  In  my  case  the  disease  is  more  probably 
a  tubercular  caries  of  the  postero- inferior  part  of  the  tympanic  bone. 

Mr.  W.  Stuart-Low  :  I  wonder  whether  Mr.  O'Malley,  in  addition  to 
the  mastoid  incision,  incised  the  neck  behind  or  in  front  of  the  sternomastoid. 
It  seems  to  be  a  typical  case  of  this  procedure. 

Mr.  Colledge  :  I  see  Mr.  O'Malley  says  the  disease  extended  through  the 
bone  into  the  abscess.  I  have  had  three  such  cases  in  the  last  twelve  months, 
and  in  none  of  them  did  there  appear  to  be  any  definite  communication 
between  the  tip  of  the  mastoid  process  and  the  abscess,  althongb  there  v. 
large  abscess  under  the  sternomastoid.  I  do  not  think  there  is  necessarily  any 
anatomical  communication,  although  it  is  usually  the  case. 

The  PRESIDENT:   I   do  not  know   how   far  the  experience  of  members   will 
bear  out  that  of  Mr.  Colledge  as  to  the  difficulty  of  Ending  a  communication, 
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even  if  one  exists,  or  whether  the  swelling  is  merely  a  lymphatic  gland  breaking 
down.  In  most  of  my  cases  I  have  been  able  to  squeeze  pus  upwards  and  see 
it  come  through  the  mastoid  fistula,  although  one  may  have  been  unable  to 
find  the  actual  communication  with  a  small  probe.  French  observers  have 
stated  that  Bezold's  mastoiditis  is  liable  to  occur  in  diabetics. 

Mr.  W.  M.  MOLLISON :  I  have  always  been  able  to  find  an  anatomical 
connexion  between  the  swelling  in  the  neck  and  the  mastoid  ;  by  pressing  on 
the  swelling  pus  can  be  pressed  up,  and  this  reveals  the  track  through  the 
bone. 

Mr.  O'MALLEY  (in  reply)  :  Mr.  Stuart-Low  is  right  ;  I  omitted  to  mention 
the  fact  that  I  opened  the  abscess  behind  the  sternomastoid.  In  reply  to 
Mr.  Colledge,  it  was  possible  by  using  pressure  on  the  abscess  below  the 
mastoid  to  bring  some  pus  into  the  tip  of  the  mastoid.  All  the  cortex  of 
the  mastoid  was  destroyed,  and  its  interior  was  filled  with  granulation  tissue, 
the  latter  also  covered  the  lateral  sinus,  and  pus  practically  surrounded  it. 
In  the  neck  there  was  a  large  quantity  of  fold  smelling  pus.  These  are  not 
now  very  common  cases,  because,  as  a  rule,  they  are  taken  in  hand  early. 
This  case  was  extreme  from  the  fact  that  the  illness  started  as  he  was 
returning  from  Australia,  and  as  he  was  at  sea  for  a  long  time  he  had  no 
opportunity  of  consulting  anybody  about  it. 


Case  in  which  a  Blow  on  the  Mastoid  Process  caused 
Partial  Destruction  of  the  Auditory  Nerve  with 
Destruction    of    the     Vestibular     Nerve. 

By   T.   B.   Layton,   M.S. 

Lieutenant  C.  C.  M.,  E.F.A.,  aged  33,  appeared  before  the  Aural 
Board  for  assessment  of  a  pension  on  March  9,  1920.  He  stated  that 
on  April  18,  1916,  while  in  Mesopotamia,  he  was  struck  on  the  head  at 
the  base  of  the  right  mastoid  process  by  a  piece  of  shell  casing  which 
he  indicated  as  being  about  4  in.  by  3  in.  in  size.  He  said  that  he 
found  he  was  deaf  in  this  ear  when  the  bandages  were  removed 
ten  days  later,  and  that  he  has  been  so  ever  since.  Later,  in 
answer  to  questions,  he  said  that  he  was  unconscious  for  two  or  three 
minutes  after  being  hit,  and  that  then  he  was  so  giddy  that  he  was 
unable  to  get  up,  and  that  he  continued  to  have  severe  attacks  of  giddi- 
ness for  some  time  but  that  these  had  stopped  by  the  time  he  arrived 
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in  England  in  June,  1910.  His  Board  papers  show  that  he  complained 
of  tinnitus  and  of  giddiness  on  exertion  when  before  a  Board  at  Poona 
on  June  2,  1916,  and  another  note  in  October,  1916,  says  he  had  been 
a  fortnight  without  tinnitus. 

On  examination  no  scar  can  be  found  behind  the  right  ear  and  the 
drumhead  is  intact  with  no  evidence  of  any  old  perforation.  On  the 
left  side  the  drumhead  is  normal,  the  air  and  bone-conduction  are 
normal ;  on  the  right  both  air  and  bone-conduction  show  some  shorten- 
ing with  the  normal  relation  one  to  another.  The  sound  of  a  fork 
placed  on  the  mid-line  of  the  head  is  lateralized  to  the  left  side.  When 
the  noise-machine  is  inserted  in  the  left  ear  and  set  going  he  raises  the 
voice  distinctly,  but  with  the  right  ear  there  is  no  response.  Though  he 
hears  the  fork  in  the  right  ear  he  has  practically  no  hearing  in  this  ear  : 
with  the  noise-machine  going  in  the  left  ear  he  does  not  respond  to  the 
voice.  On  syringing  the  left  ear  with  cold  water  a  very  strong  normal 
reaction  was  obtained,  but  though  the  right  ear  was  syringed  with  water 
of  the  same  temperature  for  three  times  as  long  no  response  was  got. 
A  turning  chair  was  not  available,  but  the  test  was  imitated  by  making 
him  walk  round  a  stick  on  the  top  of  which  he  had  placed  the  forehead. 
On  walking  round  four  times  to  the  left  no  reaction  was  got ;  on  walk- 
ing round  the  same  number  of  times  to  the  right  a  nystagmus  to  the 
left  was  observed  and  a  walking  reaction  to  the  right. 

DISCUSSION. 

Dr.  DUNDAS  GRANT:  In  this  case  there  appears  to  be  very  considerable 
destruction  of  the  auditory  (cochlear)  portion,  because  when  the  noise  machine 
was  put  on  the  sound  side  the  patient  raised  his  voice  distinctly. 

Mr.  Layton  (in  reply) :  I  brought  up  the  case  because  it  exemplifies  a 
point  which,  I  think,  is  most  important  in  the  diagnosis  of  these  ear  injuries, 
particularly,  to  my  mind,  in  relation  to  functional  deafness.  Dr.  Hurst  and 
Dr.  Peters  have  stated  you  cannot  imagine  an  injury  of  the  ear  which  has 
absolutely  destroyed  the  cochlear  nerve  and  left  the  vestibular  nerve  i: 
That  seems  to  me  to  be  reasonable.  Therefore  if  you  find  a  person  who  i- 
stone-deaf,  or  nearly  so,  but  his  vestibular  reaction  is  normal,  you  should  look 
upon  the  case  as  one  of  functional  deafness,  and  give  a  better  prognosis  than  if 
it  were  absolutely  destroyed. 

I  do  not  think  the  man  has  any  useful   hearing  in  that  ear.  but  the 
show  that  lie  has  some  hearing.    The  vestibular  nerve,  apparently,  is  desta 
entirely.     There  is  a  criticism  to  nn  description  -  which  raises  the  qu<  - 
whether  we  have  any  quantitative  test  for  the  vestibular  nerve,  or  whether 
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we  can,  after  testing,  only  say  that  nerve  is  reacting  or  it  is  not  reacting. 
I  could  not  get  any  response  from  this  vestibular  nerve,  therefore  I  regarded 
it  as  entirely  destroyed.  Such  a  case  supports  the  view  of  Dr.  Hurst  and 
Dr.  Peters  that  if  the  vestibular  nerve  is  intact,  you  cannot  consider  the 
auditory  nerve  as  having  an  organic  lesion.  I  think  there  are  a  large  number 
of  functional  cases  about,  more  than  I  thought  likely  before  I  began  work 
at  the  Pensions  Board. 


Case    of   Facial    Paralysis. 

By   J.    Dundas    Grant,    M.D. 

H.  B.,  aged  7,  has  now  complete  left  facial  paralysis  with  soft 
boggy  swelling  on  floor  of  meatus.  There  is  an  enlarged  softened  gland 
below  the  mastoid  and  a  chain  of  slightly  enlarged  glands  behind  the 
sternomastoid.  The  taste  for  sugar  is  preserved  on  left  side  of  tongue. 
Discharge  from  ear  began  five  weeks  ago  after  a  wTeek  of  pain  in  the  ear. 
It  lasted  a  fortnight,  and  on  its  cessation  the  facial  paralysis  developed. 
A  week  later  pain  returned  with  renewed  discharge.  ?  Caries  of  postero- 
inferior  wall  of  meatus. 

DISCUSSION. 

Mr.  J.  F.  O'Malley  :  It  seems  to  me  there  is  something  in  the  nature  of 
an  abscess  near  the  outer  part  of  the  sternomastoid  foramen,  probably 
pressing  on  the  facial  nerve  in  that  region.  Dr.  Grant  said  the  chorda  tympani 
is  active,  so  the  presumption  is  that  it  is  not  in  that  part  of  the  Fallopian 
canal  in  relation  to  the  middle  ear  that  any  trouble  arises,  and  also  the  fact 
that  hearing  is  good  would  support  this  view.  I  therefore  think  the  trouble  is 
due  to  peripheral  pressure. 

Dr.  DUNDAS  GRANT  (in  reply)  :  What  I  propose  to  do  is  to  make  an 
incision  behind  the  auricle,  and  work  my  way  towards  the  soft  places  in  the 
floor  of  the  meatus,  with  every  expectation  of  finding  some  carious  focus. 
I  think  it  is  probably  a  tuberculous  lesion.  I  will  show  the  case  again  at  the 
next  meeting. 
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Result   of    Healing    of    Chronic    Middle-ear    Suppuration. 
By  Lionel   Colledge,  F.K.C.S. 

Patient  is  a  girl,  aged  18.  She  had  discharge  from  the  left  ear  for 
four  or  five  years  following  scarlet  fever.  The  discharge  eventually 
ceased  with  simple  treatment,  and  the  ear  has  been  dry  for  nine  or  ten 
years.  Inspection  shows  the  tympanic  membrane  replaced  by  a  smooth 
scar,  all  the  normal  landmarks  being  obliterated.  The  scar  appears 
to  be  slightly  superficial  in  position  to  that  of  the  normal  tympanic 
membrane. 

I  have  seen  one  other  case  like  it  :  it  was  in  a  medical  man 
a°"ed  35  to  40.  When  he  was  a  child,  he  had  acute  middle-ear  disease, 
and  he  says  that  eventually  the  doctor  pulled  a  piece  of  dead  bone  out, 
and  afterwards  the  ear  healed  up.  He  showed  me  his  ear  one  day,  and 
it  has  a  similar  appearance  to  this  :  the  floor  of  the  meatus  was  a 
smooth  shining  scar,  with  no  sign  of  ossicles.  I  think  it  must  be  a  rare 
condition. 

DISCUSSION. 

Dr.  DUNDAS  GRANT  :  This  is  a  condition  one  tries  to  avoid,  because  such 
a  cicatricial  diaphragm  leaves  a  space  communicating  with  the  nasopharynx 
and  Eustachian  tube  and  infection  is  likely  to  occur  in  it.  It  is  however  a 
thin  scar  and  would  probahly  soon  yield  if  suppuration  were  to  take  place 
behind  it,  so  that  its  removal  is  not  very  imperative.  In  the  early  days  of  the 
Otological  Society  I  showed  a  case  in  which  a  similar  condition  had  resulted 
after  one  of  my  operations,  and  I  removed  the  diaphragm,  preferring  to  have 
an  open  space. 

Mr.  L.WYsnx  WHALE  :  After  the  radical  mastoid  operation  this  kind  of 
case  is  not  uncommon:  therefore  can  any  member  suggesl  a  reason  for  it< 
happening?     Why  should  it. happen  in  some  cases,  and  not  in  oth- 

Dr.  KELSON:  1  think  this  van  hardly  be  describe:!  as  replacing  the 
membrane:  there  may  be  a  cicatricial  membrana  tympani  on  the  inside  of 
that  which  wo  see.     It  is  too  external  :  there  is  a  consideral        -  ween 

tlu-  proper  position  of  the  membrana  tympani  and  this 
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Acute  Suppurative  Inflammation  of  Right  Mastoid  infected 
from  Chronic  Right  Maxillary  Antral  Empyema  ; 
Immediate  Closure  of  Mastoid  Wound  after  Appli- 
cation of    B.I.P.1 

By  Herbert  Tilley,  F.E.C.S.  (President). 

Mrs.  G.,  aged  42,  consulted  me  on  March  26,  1920,  for  a  "  bad  cold 
in  the  nose  for  a  long  time,"  and  chiefly  noticed  on  the  right  side. 
Examination  proved  the  right  antrum  to  be  full  of  foul  pus.  She  was 
referred  to  her  dentist  because  of  subacute  inflammation  in  the  corre- 
sponding first  molar.  This  was  removed  and  pus  issued  from  the  socket, 
but  in  spite  of  daily  irrigation  of  the  antrum,  the  discharge  continued. 
During  this  treatment  and  about  a  fortnight  after  her  visit  to  me,  the 
right  middle  ear  became  inflamed  and  the  drum  membrane  perforated. 
Rest  and  frequent  cleansing  of  the  meatus  failed  to  check  the  aural 
discharge  or  to  relieve  pain  which,  in  the  course  of  the  following  ten 
days  or  fortnight,  settled  in  the  mastoid  and  parietal  region. 

May  1  :  I  opened  the  right  mastoid  antrum  and  cells  in  the  usual 
way.  They  were  infiltrated  with  pus.  The  dura  mater  was  exposed  in 
the  roof  of  the  antrum  and  the  lateral  sinus  in  the  lower  part  of  the 
mastoid  cell  region.  The  parts  were  thoroughly  cleansed,  smeared 
with  B.I.P.  and  the  skin  wound  sutured  in  its  entire  length. 

Immediate  union   has  taken  place  and   the  hearing  is   improving 
every  day.     It  is  barely  three  weeks  since  the  operation.     Last   v. 
(May   17)    I    opened    the    right    maxillary    antrum    by    the    intrar.   a 
method. 

1    U  a  meeting  of  the  Section,  held  May  21,  I 
JY — OT    1 
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Note. — On  May  5,  i.e.,  four  days  after  the  operation  on  Mrs.  G.,  her 
child,  aged  6,  was  sent  into  the  same  nursing  home  with  an  acute 
suppurative  inflammation  of  the  left  mastoid.  This  child  has  been 
operated  on  in  the  same  way  as  the  mother  and  is  proceeding  equally 
well. 

I  show  the  case  not  because  it  illustrates  anything  new  in  principle : 
it  is  the  old  blood-clot  method,  in  which  you  have  an  additional  means 
of  avoiding  sepsis  by  the  use  of  a  certain  type  of  antiseptic  (B.I. P.). 
It  is  a  great  saving  of  time  and  expense  when  you  can  discharge  patients 
from  the  home  in  a  fortnight  to  three  weeks,  where  formerly  they  were 
laid  up  for  some  six  weeks  or  more  after  the  operation.  I  shall  be  glad 
to  hear  any  criticisms  of  this  case,  or  of  the  method  which  has  been 
used  in  connexion  with  it. 

DISCUSSION. 

Mr.  E.  M.  WOODMAN :  The  President's  result  is  most  successful.  .  I  owe 
it  to  his  series  of  cases  which  he  brought  forward  a  year  ago  that  I  have  had 
quite  a  number  of  exceedingly  satisfactory  cases.  All  my  hospital  cases  now 
go  out  on  the  eighth  or  tenth  day,  and  my  private  cases  are  discharged  in  a 
fortnight.  It  seems  that  the  more  dirty  looking  the  wounds  are  the  better  the 
cases  do.  I  sew  up  completely,  and  there  is  very  rarely  any  subsequent 
discharge  of  serum.  There  is  one  type  of  case,  more  or  less  obvious,  in  which 
one  would  not  advise  the  method,  and  that  is  where  there  is  an  infection  of 
the  lateral  sinus,  not  necessarily  accompanied  by  thrombosis. 

Sir  Charles  Ballance  :  I  think  the  result  in  this  case  is  so  excellent 
that  it  could  not  have  been  better.  I  do  not  think  anybody  has  ever  had  a 
better  result  from  a  very  bad  acute  mastoid.  Both  the  lateral  sinus  and  the 
dura  over  the  temporo-sphenoidal  lobe  were  exposed.  To  get  healing  in  a  fort- 
night in  such  a  case  is  a  great  triumph  of  surgery.  I  was  much  interested, 
some  years  ago,  in  the  blood-clot  method.  I  had  been  visiting  Baltimore,  and 
Halsted  was  the  first  who  wrote  about  it  in  the  treatment  of  acute  osteo- 
myelitis. I  saw  some  cases  in  New  York,  and  elsewhere.  I  had  some 
successes  with  this  method,  but  I  also  had  one  great  disaster,  which  upset  me 
very  much.  It  was  that  of  a  child  aged  12,  who  had  been  ill  thirteen  days, 
and  was  very  ill  when  I  saw  her.  I  sewed  up  the  wound,  and  I  have  regretted 
it  ever  since,  thougli  I  believe  the  child  had  meningitis  when  I  operated. 
Perhaps  I  ought  to  have  suspected  the  meningitis,  but  even  if  I  had,  I  should 
have  hoped  to  save  life  by  operating.  She  died  forty-eight  hours  afterwards. 
Except  in  very  septic  cases,  I  cannot  imagine  the  method  which  the  President 
has  brought  before  us  could  ever  be  a  bad  one.  Therefore  f  am  glad  that  I 
have  seen  this  case,  which  is  a  splendid  example  of  how,  even  in  a  serious 
septic  illness,  the  septic  process  may  be  arrested  at  once. 
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Tumours    of    the    Eighth    Nerve. 
By  J.  S.  Fraser,  F.R.C.S.E. 

In  view  of  the  recent  publication  by  Professor  Harvey  Cushing  of 
his  interesting  and  elaborate  work  on  "  Tumours  of  the  Nervus 
Acusticus,"  it  may  appear  a  work  of  supererogation  to  investigate  this 
subject  again.  In  justification  of  the  present  contribution,  however, 
it  may  be  pointed  out  that  Cushing  has  approached  the  subject  from  the 
viewpoint  of  the  general  surgeon  rather  than  that  of  the  otologist.  In 
the  vast  majority  of,  if  not  in  all,  cases  the  growth  starts  in  the  internal 
auditory  meatus  and  only  later  invades  the  cranial  cavity,  and  Cushin^ 
states  that  we  have  still  a  great  deal  to  learn  about  the  early  diagnosis. 
He  admits  that  at  the  stage  at  which  his  patients  came  under  observa- 
tion he  was  unable  in  most  cases  to  remove  the  tumour  entire. 

The  researches  of  Continental  otologists,  and  especially  those  of 
Barany,  have  thrown  considerable  light  on  the  method  of  diagnosing 
tumours  of  the  eighth  nerve  in  the  "early  or  otological'' as  opposed 
to  the  "  late,  neurological  or  general  surgical  "  stage.  In  spite  of  this 
the  great  majority  of  otological  text-books  in  the  English  language 
contain  nothing  about  the  symptoms,  diagnosis  and  treatment  of 
acusticus  tumours.  Cushing  himself  points  out  that  in  the  past 
responsibility  for  the  diagnosis  and  treatment  of  tumours  of  the  eighth 
nerve  has  been  shared  by  the  neurologist,  the  ophthalmologist,  the 
otologist,  and  the  general  surgeon.  Surgical  failures  were  so  frequent 
that  utter  discouragement  prevailed.  During  the  past  fifteen  years, 
according  to  Cushing,  the  subject  has  advanced  from  the  diffuse 
presentation  of  tumours  of  the  posterior  cranial  fossa  to  the  clinical 
differentiation  of  intra-cerebellar  from  extra-cerebellar  growths,  and 
particularly  of  those  of  the  cerebello-pontine  angle,  from  all  others. 
Finally,  in  the  group  of  cerebello-pontine  tumours,  those  originating 
in  the  eighth  nerve  have  come  to  stand  out  with  comparative  clearness 
from  those  which  secondarily  involve  this  and  other  nerves  through 
pressure.  Owing  to  the  characteristic  chronology  of  their  symptoms, 
acoustic  tumours  may,  as  a  rule,  be  sharply  distinguished  from  al! 
others. 

The  present  writer  hopes  that  in  the  future  otologists  may  be  able 

1  Tlio    miorosoopio  work    tor    this   paper  was  carried  out  at   the  laboratory  of  the  R 
College  of  Physicians,  Kdinluirgh. 
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to  diagnose  these  cases  in  the  early  stage,  when  operative  treatment 
holds  out  a  much  better  chance  of  recovery  than  exists  at  the  later 
periods  when,  according  to  Cushing,  all  we  can  effect  is  an  extensive 
decompression  operation  combined  with  removal  of  "  as  much  as 
possible  "  of  the  growth. 


Fig.  1  (Case  I). 

M.  McQ.,  female,  aged  75.  Tumour  of  right  nervus  acusticus.  Horizontal 
section  of  right  ear,  No.  170,  x  17  diam.  Axial  section  through  cochlea  and 
internal  meatus.  1,  scala  media  of  upper  part  of  middle  coil,  showing  Corti's 
organ;  2,  new  bone  formation  in  scala  tympani  ;  3,  saccule  ;  4,  new  connective 
or  tumour  tissue  in  scala  tympani  of  basal  coil ;  5,  erosion  of  cartilage  capsule 
of  cochlea  by  tumour  tissue  ;  6.  cochlear  canal  of  lower  part  of  basal  coil,  show- 
ing absence  of  Cortis  organ  and  degeneration  of  spiral  ligament. 


Before  referring  to  the  literature  of  eighth-nerve  tumours  the 
writer  wishes  to  place  on  record  three  original  cases  in  which  he  has 
been  able  to  examine  the  ears  microscopically  by  the  celloidin 
method. 
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Case  I. — M.  McQ.,  female,  aged  75,  was  admitted  to  a  poorhouse 
hospital  on  April  30,  1909,  complaining  of  giddiness  and  deafness  of 
five  years'  duration.  (Unfortunately  the  clinical  notes  are  very  in- 
complete.)  The  patient  also  complained  of  noises  in  the  left  ear.  On 
admission  it  was  found  that  she  could  not  walk  without  assistance  on 


Fig.  2  (Case  I). 

Horizontal  section  through  basal  coil  of  cochlea  (right  ear),  No.  205,  4^ 
diani.  1,  Reissner's  membrane  ;  2,  spiral  canal  with  marked  atrophy  of  ganglion 
cells  ;  infiltration  by  delicate  connective  tissue  :  3,  delicate  connective  or  tumour 
tissue  in  scala  tympani ;  4,  large  vein  ;  5,  new-formed  bone  ;  G,  myxomatous 
or  dropsical  degeneration  of  spiral  ligament ;  7,  stria  vascularis  :  note  absence 
of  Corti's  organ. 


account  of  giddiness.  Kombergism  marked.  No  note  as  to  nystagmic 
Knee-jerks  exaggerated.  Babinski's  sign  absent.  Pupils  react  to  light 
and  accommodation.  Patient  is  almost  completely  deaf  and  has  well- 
marked  arteriosclerosis. 

Functional  Examination  (J.  S.  P.). — G&  and  Cw  not  heard  by  either 
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ear.  C12S,  C256,  C512,  and  C10.24  are  all  heard  faintly  by  the  right  ear 
(side  of  tumour)  but  not  by  the  left.  C204S  not  heard  by  either  ear. 
Schwabach  shortened.  Galton's  whistle  not  heard  at  all.  Vestibular 
apparatus  not  tested  (1909).  Progress. — December  15,  1909  :  Giddiness 
improved  ;  patient  can  walk  without  help  ;  deafness  as  before.  Decem- 
ber 17,  1909  :  Vision  very  bad  ;  patient  still  going  about.     October  12, 


Fig.  3  (Case  I). 

Horizontal  section  of  right  ear,  No.  310,  x  6  diam.  1,  tympanic  membrane: 
2,  serous  exudate  in  niche  of  round  window  ;  3,  connective  or  tumour  tissue  in 
scala  tympani  of  basal  coil  ;  4,  cochlear  nerve  in  fundus  of  internal  meatus  ; 
5,  site  of  tumour  which  has  been  removed.  In  the  right  hand  bottom  corner  a 
piece  of  the  tumour  tissue  still  remains  ;  6,  aqueduct  of  cochlea  and  accompany- 
ing vein  ;  7,  two  ends  of  posterior  canal  (note  that  the  perilymph  space  at  the 
bmooth  end  is  almost  filled  by  connective  tissue)  ;  8,  serous  exudate  in  air  cells. 


1910 :  Giddiness  worse  ;  patient  fell  and  cut  her  forehead  over  the 
right  eye.  January  9,  1911  :  Patient  better  and  able  to  go  about  by 
herself.     June  9,  J(.)ll  :   Very  feeble ;  complains  of  indefinite  headache. 
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September  8,  1911  :  Patient  fell  again  and  cut  her  forehead  over  the 
left  eye.  January  8,  1912:  Headache  as  before;  patient  completely 
deaf  and  bedridden.  March  10, 1912  :  Very  restless  and  noisy  at  night. 
October  20,  1912  :  Sudden  paralysis  of  right  arm,  leg,  and  face  ;  patient 
unconscious.  She  died  four  days  later  without  regaining  conscious- 
ness.    Post-mortem  showed  a  tumour  the  size  of  a  cherry  involving  the 


Fig.  4  (Case  I). 

Horizontal  section  of  right  ear,  No.  385,  x  6  diam.     1,  external  m. 
2,  tympanic  membrane;  3,  tympanic  cavity;  4,  carotid  canal;  5,   spiral  liga- 
ment of  basal  coil  of  cochlea  ;  6,  ampullary  end  of  posterior  canal  :  7,  aqueduct 
of  vestibule:  8,  smooth  end  of  posterior  canal,  showing  perilymph  space  tilled 
with  new-formed  tissue  ;  9,  facial  nerve. 


eighth  nerve  on  the  right  side.  Bone  eroded  in  cranial  end  of  right 
internal  meatus.  Gelatinous  fluid  present  in  air  cells  of  mastoid  on 
both  sides. 

Microscopic  Examination  of  Bight  Ear  (side  of  acusticus  tumour). — 

Middle  Ear  :  The  tympanic  membrane  is  practically  normal  :  tin 
tears  in  it  are  artefacts.     Malleus,  incus  and  Btapes  are  healthy.     The 
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Eustachian  tube  and  the  ossicular  joints  and  muscles  are  normal.  The 
mucosa  of  the  tympanic  cavity  and  antrum  is  slightly  thickened  (fig.  3). 
There  is  coagulated  fluid  in  the  cells  on  the  inner  wall  of  the  antrum 
and  exudate  in  the  border  cells  between  the  antrum  and  the  external 
meatus.  The  oval  window  is  normal,  but  the  niche  of  the  round 
window  contains  some  mucoid  exudate.  The  secondary  tympanic 
membrane  is  thickened  as,  on  its  cochlear   side,   it  is  incorporated  in 


Fig.  5  (Case  I). 

Section  of  tumour,  x  50diam.  Tumour  appears  to  be  about  5  cm.  in  diam., 
and  is  composed  of  very  fibrous  cellular  structure.  In  the  central  portion  there 
are  numerous  large  blood  spaces  of  an  angiomatous  character,  filled  with  blood. 
In  the  stroma  surrounding  these  spaces  there  are  numerous  phagocytic  cells 
containing  blood  pigment. 


the  newly-formed  tissue  which  fills  up  the  basal  coil  of  the   cochlea 
(fig.  3). 

Cochlea. — Delicate  connective  (?)  tissue,  very  like  tumour  tissue, 
is  seen  in  the  scala  tympani  of  the  cochlea  (fig.  1).  There  are  large 
vessels  in  this  tissue.     The  modiolus   and    spinal  canal   are   infiltrated 


Section  of  Otology  115 

with  the  new  connective  or  neuroglia  (?)  tissue.  There  are  still, 
however,  some  fairly  well-formed  fibres  of  the  cochlear  nerve  entering 
the  modiolus.  In  the  lower  part  of  the  basal  coil  Corti's  organ  has 
quite  disappeared,  and  there  is  some  myxomatous  degeneration  of  the 
spiral  ligament  (fig.  2).  (Note. — The  patient  was  aged  78,  and  suffered 
from  arteriosclerosis.)  The  stria  vascularis  is  fairly  well  formed.  In 
the  upper  part  of  the  basal  coil  Corti's  organ  is  recognizable,  and  there 
are  still  some  ganglion  cells  left  in  the  spiral  ganglion.  (The  writer 
does  not  attempt  to  describe  the  condition  of  the  hair  cells  of  Corti's 
organ  in  any  of  his  cases  as  he  does  not  believe  that,  with  the  method 
employed,  such  descriptions  have  any  value.)  There  is  some  new  bone 
formation  in  the  middle  coil  in  the  scala  tympani  and  well-marked  new 
bone  formation  in  the  basal  coil  just  in  the  region  of  the  round  window. 
The  cochlear  opening  of  the  perilymphatic  aqueduct  is  free  from 
tumour  (?)  tissue,  but  the  aqueduct  is  blocked  in  its  middle  part. 

Vestibule. — The  neuro-epithelium  of  the  utricle  and  saccule  is  well 
formed  and  the  otolith  membrane  is  present.  There  does  not  appear 
to  have  been  any  secondary  degeneration  of  the  neuro-epithelium  of  the 
saccule  and  utricle  as  a  result  of  the  atrophy  of  the  vestibular  nerve 
(fig.  1).  There  is  no  dilatation  of  the  endolymphatic  structures. 
Curdled  lymph  is  present  in  the  perilymph  space  of  the  vestibule  and 
in  the  aqueduct  near  the  saccus. 

Canals. — Superior  :  The  crista  of  the  superior  canal  is  practically 
flat,  and  there  is  pigment  in  the  position  of  the  epithelium.  The 
atrophy  of  the  crista  of  the  superior  canal  is  remarkable  when  com- 
pared with  the  well-formed  cristae  of  the  lateral  and  posterior  canals. 
The  smooth  end  of  the  superior  canal  is  quite  heajthy.  Posterior  . 
There  is  a  little  new  connective  or  tumour  tissue  in  the  perilymph  space 
at  the  smooth  end  of  the  posterior  canal,  just  beyond  the  cms  commune. 
The  perilymph  space  is  almost  filled  up  with  connective  tissue  towards 
the  convexity.  There  is  also  a  little  new  bone  formation  in  the  posterior 
canal  in  the  perilymph  space.  The  crista  is  well  formed,  but  pigment 
is  again  present.  The  crus  commune  is  healthy.  The  crista  of  the 
lateral  canal  is  well  formed  and  the  cupula  is  present,  but  then 
pigment  in  the  epithelium  at  the  base  of  the  crista.  Here  again  some 
new  connective  tissue  formation  is  seen  in  the  perilymph  space  of  the 
lateral  canal  towards  its  convexity.  There  is  some  swelling  and  irregu- 
larity of  the  membranous  tube  in  the  lateral  canal  (figs.  3  and  1^. 

The  Internal  Meatus  and  Nerves. — The  internal  meatus  is  con- 
siderably dilated  and  its  posterior  margin  is   eroded  by  tumor. 
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Fig.  6  (Case  I). 

Section  of  tumour,  x  2(J0  diam.  Bundles  of  fibrous  ('.')  tissue  are  seen,  with 
well-formed  blood-vessels ;  other  parts  have  a  more  cellular,  myxomatous 
character,  and  resemble  glial  tissue. 


Fig.  7  (Case  1). 
Section  of  tumour,  :-.  300  diam. 
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(fig.  3).  The  tumour  did  not  reach  to  the  fundus.  The  cochlear 
branch  can  only  be  recognized  at  the  fundus.  The  nerve  to  the 
ampulla  of  the  posterior  canal  is  fairly  well  preserved,  but  there  is 
marked  atrophy  of  other  parts  of  the  vestibular  nerve  in  the  depth  of 
the  internal  meatus.  (Note. — Most  of  the  tumour  was  removed  at  the 
post-mortem  for  examination  by  the  paraffin  method.)  The  geniculate 
ganglion  is  healthy  and  the  facial  nerve  is  well  formed. 


Fig.  S  (Case  I). 

Horizontal  section  of  left  ear,  No.  80,  x  6  diam.  1,  incus;  2,  utricle;  3, 
saccule;  4,  carotid  canal ;  5,  basal  coil  of  cochlea  with  new  connective  tissue 
and  bone  formation  ;  G,  smooth  end  of  superior  canal  ;  7,  exudate  in  air  cells 
behind  labyrinth. 


.  Tumour. — The  tumour,  which  was  cut  and  stained  separately,  shows 
large  blood  spaces.  The  main  bulk  of  the  tumour  is  composed  ol 
gliomatous  or  myxomatous  tissue  (figs.  5,  6  and  7). 

Microscopic  Examination  of  the  Left  Ear. —  Middle  Ear:  The 
malleus  is  absent  (artefact)  ;  the  incus  and  stapes  are  normal.  There 
is  some  new  bone  formation  in  the  anterior  part  of  the  attic  and  the 
mucosa  here  is  thickened.  There  is  a  little  hemorrhage  between  the 
numerous  folds  of  mucosa  in  the  tympanic  cavity.     Serous  exudafc 
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present  in  the  cells  on  the  inner  wall  of  the  antrum.  The  vessels  of 
the  fossa  subarcuata  are  dilated.  The  oval  window  is  normal.  The 
membrane  of  the  round  window  is  normal  on  its  tympanic  but  thickened 
on  its  cochlear  side  (fig.  12). 

The  labyrinth  capsule  is  normal  and  there  is  no  sign  of  a  fistula  in 
the  lateral  canal. 


Fig.  9  (Case  I). 

Horizontal  section  of  left  ear,  No.  80,  x  17  diam.  1,  new  connective  tissue 
in  scala  tyrnpani  of  apical  coil ;  2,  greatly  dilated  cochlear  canal  of  upper  part 
of  middle  coil  :  note  new  connective  tissue  and  bone  in  scala  vestibuli  ;  3,  spiral 
ganglion  cells  still  present ;  4,  cochlear  nerve ;  5,  haemorrhage  between  dura 
mater  and  bone  ;  6,  scala  tympani  of  lower  part  of  basal  coil  with  new  con- 
nective tissue  and  bone  formation  ;  7,  scala  vestibuli  of  middle  coil  filled  with 
new  bone  formation. 

Cochlea.—  The  basal  coil  of  the  cochlea  in  the  region  of  the  round 
window  contains  a  considerable  quantity  of  new  bone  and  connective 
tissue  (?)  formation,  but  the  cochlear  opening  of  the  perilymphatic 
aqueduct  appears  normal.     The  middle  part  of  the  aqueduct  seems  to 
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be  obliterated  by  new  bone  formation,  but  towards  the  cranial  end  the 
aqueduct  is  again  patent.  Corti's  organ  is  present  in  all  coils,  even  in 
the  lower  part  of  the  basal  coil.  The  scala  vestibuli  also  shows  new 
connective  tissue  (?)  and  bone  formation.  There  is  only  slight  atrophy 
of  the  spiral  ganglion  cells  (figs.  8  and  9). 

Vestibule. — The  neuro-epithelium  of  the  utricle  and  saccule  is  quite 
normal,  as  is  also  the  aqueduct  of  the  vestibule.  The  vestibular  nerve, 
however,  appears  rather  atrophic. 


Fig.  10  (Case  I). 

Horizontal  section  through  left  ear,  No.  SO,  x  17  diam..  shows  two  parts  of 
the  eighth  nerve  in  the  internal  meatus ;  1,  haemorrhage:  -.  distal  or  medul- 
lated  portion  of  cochlear  nerve  ;  3,  distal  part  of  vestibular  nerve:  4.  central 
non-medullatcd  portion  of  eighth  nerve  :  5,  zone  of  corpora  amylacea. 


Canals.—  There  is  a  great  amount  of  pigment  present  in  the  i 
of  the  superior  canal.     The  crista1  of  the   lateral   and  posterior  canals 
are  normal.     There  is  some  new  connective  tissue  and  bono  formation 
in  the  convexity  of  the  lateral  canal  and  the  opening  into  the  vestibule 
is  practically  filled  up  by  new  bono  (figs.  1  1  and  L2 
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Internal  Meatus  and  Nerves. — There  is  a  little  haemorrhage  in  the 
internal  meatus  in  the  anterior  part  between  the  dura  and  the  bone. 
The  cochlear  nerve,  as  is  usual  in  old  people,  shows  well  marked  corpora 
amylacea  (fig.  10)  but  is  otherwise  normal.  The  vestibular  nerve  is 
very  atrophic. 

Remarks. — The  atrophy  of  Corti's  organ  in  the  basal  coil  on  the  right 
side   may  possibly  have    been  due  to  senile  or  arteriosclerotic  change. 


FlG.  11  (Case  I). 

,  Horizontal  section  through  left  ear,  No.  185,  x  17  diam.  1,  thickened  fold 
of  tympanic  mucosa  ;  2,  facial  nerve  ;  3,  convexity  of  lateral  canal,  showiug 
new  connective  tissue  and  bone  formation  ;  4,  thickened  mucosa  of  antrum 
with  exudate  ;  5,  utricle  ;  6,  posterior  margin  of  oval  window. 


The  interesting  thing  in  this  case  is  the  presence  on  both  sides  of  what 
appears  to  have  been  an  old  labyrinthitis  (formation  of  new  connective 
tissue  and  bone  within  the  hollow  space  of  the  labyrinth)  with  very  little 
evidence  of  middle-ear  suppuration.  It  is  true  that  there  is  exudate  in 
the  mastoid  air  cells,  and  that  the  folds  of  mucosa  in  the  tympanum  are 
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very  numerous.  (1)  The  case  might  possibly  be  explained  by  an  old 
middle-ear  suppuration  which  has  invaded  the  cochlea  through  the 
round  window  and  resulted  in  the  formation  of  new  connective  tissue 
and  bone  in  the  scala  tympani,  with  infection  through  the  helicotrema 
of  the  scala  vestibuli.  It  is  possible,  too,  that  the  lateral  canal  may 
have  been  invaded  in  the  aditus  with  filling  up  of  the  convexity  of 
the  canal  by  new  bone  and  connective  tissue,  while  the  oval  window 


Fig.  12  (Case  I). 

Horizontal  section  of  left  ear,  No.  265,  x  G  diam.  1,  facial  nerve;  2.  sintts 
tympani  apparently  closed  by  double  fold  of  mucosa  ;  3,  thickened  membrane 
of  round  window.  The  scala  tympani  contains  new  connective  tissue;  !. 
ampullar}-  end  of  posterior  caual  ;  5,  smooth  end  ;  6,  new  bone  formation  in 
smooth  end  of  lateral  canal. 


remained  sound.  This  theory  would  account  for  the  superior  and 
posterior  canals  being  normal  and  the  lateral  canal  being  tilled  up 
with  new  bone.  As  against  this  view  the  otitis  media  appears  to  have 
been  of  a  mild  variety.  The  ossicles  show  no  necrosis  and  the  drum- 
head no  chalk  patches  or  scars.  In  one  of  Henschen's  cases  the  middle 
ear  showed  the  same  changes  as  in  the  present  case.  Alexander  found 
a  leucoevtic  exudate  in  the  scala  tympani  in  one  ease,  and  Sterol 
noted  plasma  cells  in  the  tumour  itself.       (2)  It  is  possible,  on  the  other 
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hand,  that  the  labyrinth  has  been  infected  from  the  meninges,  as  has 
been  suggested  by  Siebenmann  and  Nager — i.e.,  that  the  case  was  an 
old  one  of  meningitic  labyrinthitis.  (3)  Lastly,  the  presence  of  a  tumour 
of  the  eighth  nerve  on  the  right  side  suggests  that  the  condition  of  the 
inner  ears  may  be  due  to  an  end  stage  of  "  choked  labyrinth."  When 
the  writer  saw  the  patient  in  1909  (three  years  before  death)  she  could 
hear  a  little  with  the  right  ear  (side  of  the  tumour)  but  not  at  all  with 
the  left  ear.  This  fact  does  not  support  the  view  that  the  changes 
in  the  two  labyrinths  were  the  result  of  the  tumour  in  the  right  eighth 
nerve,  although,  on  other  grounds,  this  appears  to  be  the  most  probable 
explanation.  Giddiness  and  deafness  had  been  present  for  eight  years 
before  death,  and  at  the  post-mortem  the  acusticus  tumour  was  a  com- 
paratively small  one.  (4)  It  is  of  course  possible  that  the  conjunction 
of  bilateral  otitis  media  and  spontaneous  cure  of  labyrinthitis  (if  it 
was  labyrinthitis)  with  tumour  of  the  right  eighth  nerve  was  an 
accident — i.e.,  that  the  conditions  were  not  related  to  one  another. 
In  view  of  the  appearances  seen  in  the  other  two  cases  this  appears 
unlikely.  From  the  findings  in  this  case  it  appears  to  be  advisable 
in  cases  of  solitary  acusticus  tumour  to  examine  both  inner  ears 
microscopically. 

Case  II. — A.  T.,  female,  age  25,  was  an  inmate  of  a  hospital  for 
incurables.  Clinical  details  of  the  case  are  almost  entirely  wanting. 
The  diagnosis  was  only  made  at  the  post-mortem.  The  patient's  face 
was  very  expressionless,  and  she  was  mentally  dull  and  bedridden  for 
many  months  before  death.  She  was  blind  and  had  double  optic  neuritis. 
During  the  last  few  days  she  was  very  intolerant  of  touch.  Coma 
supervened  before  death. 

Post-mortem  Examination. — Outer  (cranial)  surface  of  dura,  over 
almost  its  entire  extent,  was  covered  with  small  pedunculated  tumours, 
which  varied  in  size  from  a  hay  seed  to  a  split  pea  (fig.  20).  On  re- 
moval of  the  dura  the  inner  surface  of  the  cranial  bones  appeared  as  if 
deeply  pitted  by  small-pox  (fig.  19).  In  the  region  of  the  right  internal 
auditory  meatus  and  angle  between  pons  and  cerebellum  there  was  a 
tumour  mass  about  the  size  of  a  walnut,  which  pressed  the  pons, 
medulla  and  cerebellum  towards  the  left  side. 

Microscopical  Examination  of  Might  Ear.  —  Middle  car,  with 
ossicles,  joints  and  muscles,  normal.  The  membrane  of  the  round 
window  is  thickened  on  its  inner  or  cochlear  aspect,  as  in  the 
previous  case. 
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Labyrinth  Capsule. — The  tumour  is  eroding  the  posterior  surface 
of  the  petrous  bone  in  the  region  of  the  crus  commune,  and  has 
penetrated  posteriorly  between  the  cartilage  and  lamellar  bone  (fig.  13). 
The  tumour  does  not  reach  as  far  outwards  as  the  carotid  canal. 

Cochlea. — The  modiolus  is  not  eroded  by  the  tumour,  but  the  spiral 
ganglion  in  the  lower  part  of  the  basal  coil  is  infiltrated  with  tumour- 
tissue  and  the  ganglion  cells  have  disappeared  (fig.  16).  The  scala 
tympani  of  the  cochlea  is  occupied  by  tissue  resembling  that  of  the 
tumour,  but  there  is  very  little  myxomatous  or  tumour  tissue  in  the 


Fig.  13  (Case  II). 

A.  T.,  female,  aged  25.  Tumour  of  eighth  nerve.  Horizontal  section  of 
right  ear,  No.  5,  x  6  diam.  1,  upper  part  of  basal  coil  of  cochlea;  2.  facial 
nerve:  the  tumour  tissue  is  infiltrating  as  far  as  the  geniculate  pangli 
tumour  infiltrating  vestibular  nerve  to  utricle;  4,  utricle;  5,  facial  nerve:  0. 
convexity  of  lateral  canal  ;  7,  smooth  end  of  posterior  canal ;  8,  erosion  of  bone 
by  tumour  ;  9,  crus  commune  ;  10,  tumour. 


scala  vestibuli.  Internal  to  the  round  window  membrane  the  scala 
tympani  is  full  of  what  appears  to  be  tumour  (?)  tissue  in  which 
there  is  some  new  bone  formation  (fig.  17).  The  cochlear  opening 
of  the  perilymphatic  aqueduct  is  tilled  with  this  tissue,  which  also 
occupies  the  aqueduct  in  its  inward  and  downward  course.  The 
cranial  end  of  the  perilymphatic  aqueduct  of  the  cochlea  is  not  in  the 
JY — OT  -2 
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sections,  but  as  far  as  they  extend  the  perilyinpathic  aqueduct  is 
blocked  by  connective  or  tumour  tissue.  There  is  some  haemorrhage 
in  the  spiral  ligament  of  the  middle  coil,  and  also  in  the  scala  tympani 
of  the  basal  coil.  Corti's  organ  is  unrecognizable  in  the  lower  part 
of  the  basal  coil  (fig.  16),  though  the  patient  was  only  25  years  old.  In 
the  middle  and  apical  coils  of  the  cochlea  Corti's  organ  is  fairly  well 
formed.  The  region  of  the  helicotrema  contains  granular  and  fibrinous 
exudate. 

Vestibule. — The  neuro-epithelium    of    the  saccule    and  utricle     is 


Fig.  14  (Case  II). 

Horizontal  section  of  right  ear,  No.  51,  x  6  diam.  (iron  hematoxylin  stain- 
ing). 1,  new  connective  tissue  and  bone  in  scala  tympani  of  middle  coil  ;  2, 
hollow  of  stapes  ;  3,  facial  nerve ;  4,  convexity  of  posterior  canal  ;  5  and  G, 
tumour  eroding  bone  internal  to  labyrinth ;  7,  junction  of  membranous  lateral 
canal  with  utricle;  8,  internal  meatus  greatly  dilated  by  tumour;  9,  tumour 
eroding  bone  anterior  to  cochlea. 


normal  and  the  otolith  membrane  is  present.  The  saccule  contains 
curdled  lymph.  There  is  also  some  curdled  lymph — fibrinous  exudate 
— in  the  vestibule  on  the  inner  surface  of  the  footplate  of  the  stapes. 
The  vestibular  aqueduct  appears  normal  at  its  vestibular  end.  Towards 
its  cranial  end  the  ductus  and  saccus  are  in  contact  with  the  tumour 
but  are  not  invaded. 
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Canals. — The  crista?  of  the  canals  are  practically  normal.  There  is 
some  haemorrhage  in  the  perilymph  space  at  the  smooth  end  of  the 
posterior  canal  and  also  in  the  lateral  canal. 

Internal  Meatus  and  Nerves.— The  internal  meatus  is  greatly  dilated 
by  the  tumour,  especially  at  its  inner  end  (figs.  14  and  15).  The  growth 
consists  of  interlacing  fibres,  and  contains  large  vascular  spaces.  Some 
areas  are  more  cellular  than  others.  No  giant  cells  are  present,  although 
the  bone  has  been  distinctly  eroded.  There  is  a  small  process  of  the 
tumour  extending  along  the  seventh  nerve,  almost  as  far  as  the 
geniculate  ganglion  (fig.  13).  In  its  descending  portion  the  facial  nerve 
is  normal. 


Pig.   15  (Case  II). 

Horizontal  section  of  right  ear,  No.  90,  x  6  diam.  1,  head  of  stapes  with 
stapedius  ;  2,  facial  nerve  ;  3,  posterior  canal  with  hemorrhage  in  perilymph 
space;  i,  tumour;  5,  lower  part  of  utricle;  6,  dilated  internal  meatus' with 
tumour. 


Bemarks—  There  is  no  appearance  in  this  case  of  any  otitis  media. 
The  tympanic  mucous  membrane  is  quite  normal  and  so  are  the 
tympanic  surfaces  of  the  oval  and  round  windows.  The  vestibule 
and  canals  are  quite  free  from  tumour  growth,  but  the  cochle 
marked  affection,  especially  of  the  scala  tympani  in  the  region  oi  the 
round  window.  The  new  tissue  in  the  cochlea  is.  however,  more  del: 
than  the  tumour  in  the  internal  meatus.     There  has  not  been  cu 
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bursting  through  of  the  tumour  in  the  internal  meatus  into  the  cochlea, 
but  infiltration  may  have  occurred  through  the  porous  layer  of  bone 
separating  the  internal  meatus  from  the  scala  tympani.  It  is  interesting 
to  note  in  this  case  the  fact  that  the  aqueduct  of  the  cochlea  is  occupied 
by  delicate  connective  tissue,  apparently  the  same  as  that  in  the  scala 
tympani.  The  neuro-epithelium  of  the  vestibule  and  canals  was  well 
preserved,  but  Corti's  organ  had  disappeared  in  the  basal  coil.     As  this 


Fig.  16  (Case  II). 

Horizontal  section  of  right  ear,  No.  90,  x  20  diam.  Axial  section  through 
cochlea ;  1,  granular  and  fibrinous  exudate  ;  2,  helicotrema ;  3,  lower  part  of 
basal  coil  of  cochlear  canal  (Corti's  organ  has  almost  disappeared)  ;  4,  spiral 
canal.  The  ganglion  cells  are  absent  and  the  space  is  occupied  by  delicate 
connective  tissue  similar  to  that  of  the  tumour;  5,  fundus  of  internal  meatus 
occupied  by  tumour ;  6,  large,  thin-walled  blood-vessel  ;  7,  hemorrhage  in 
spiral  ligament  of  upper  part  of  basal  coil. 


patient  was  only  25  years  old,  senile  or  arteriosclerotic  deafness  can  be 
excluded. 

The  condition  of  the  dura  mater  and  of  the  cerebral  surface  of  the 
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cranial  bones  was  very  interesting.  At  numerous  spots  the  brain  and 
pia-arachnoid  were  adherent  to  the  dura,  and  on  the  outer  or  bony 
surface  of  the  dura  small  purplish  projections,  varying  in  size  from  a 
hay  seed  to  a  split  pea,  were  observed.  These  projections  fitted  into  small 
pits  in  the  cranial  bones  (figs.  19  and  20).  Gushing  and  others  have  noted 
similar  appearances.  Cushing  holds  that  the  swellings  are  minor  cortical 
protrusions,  which   occur  at  the  situation  of  the  arachnoid  villi.     In 


Fig.   17  (Case  II). 

Horizontal  section  of  right  ear,  No.  120,  x  20  diam.  1.  thickened  mem- 
brane of  round  window  ;  2,  new  bone  formation  in  connective  or  tumour  tissue 
in  scala  tympani ;  3,  spiral  canal  infiltrated,  and  gauglion  cells  absent;  4, 
remains  of  cochlear  nerve  in  fundus  of  internal  meatus  ;  5,  canal  for  nerve  to 
crista  of  posterior  canal  infiltrated  as  above  ;  6,  cndolymph  space  of  posterior 
canal. 


1903  Frankl  and  Hunt  called  attention  to  multiple  punctate  depressions 
over  the  temporal  and  parietal  lobes.  This  may  occur  whenever  Arach- 
noid villi  are  to  be  found,  as  these  structures  represent  the  point  of 
exit  for  the  cerebro-spinal  fluid  from  the  subarachnoid  spaces.     The  villi 
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project  into  the  layers  of  the  dura,  and  naturally  are  more  numerous 
along  the  parasinoidal  expansion  of  the  longitudinal  sinus.  Cushing 
holds  that  these  projections  are  really  arachnoid  granulations — i.e., 
enlarged  Pacchionian  bodies.  Certainly  the  projections  are  very  similar 
to  the  arachnoid  granulations.  On  account  of  the  internal  hydro- 
cephalus resulting  from  long  standing  acustic  tumour  these  bodies  may 
be  particularly  well  developed  and  give  rise  to  bone  absorption  at  the 
cranial  base.  If  these  small  swellings  are  really  Pacchionian  bodies  one 
would  expect  them  to  be  present   in  other  cases  with  increased  intra- 


F13.  18  (Case  II). 

Horizontal  section  of  right  ear,  No.  245,  x  6  diam.  1,  carotid  canal;  2, 
basal  coil  of  cochlea  ;  3,  niche  of  round  window  ;  4,  sinus  tympani  ;  5,  facial 
nerve  ;  6,  endolymphatic  aqueduct  and  saccus  in  contact  with  ;  7,  tumour  tissue  ; 
8,  vein  accompanying  ;  9,  perilymphatic  aqueduct ;  10,  tumour. 


cranial  pressure  —  e.g.,  in  other  varieties  of  intracranial  tumour. 
Professor  Shennan,  however,  has  informed  the  writer  that  such  is 
not  the  case. 

A  microscopical  section  of  one  of  the  swellings  is  shown  in  fig.  20. 
Professors  Lorrain  Smith  and  Theodore  Shennan,  Dr.  J.  W.  Dawson 
and  Mr.  Richard  Muir  have  kindly  examined  these  sections  and  have 
given  their  opinions  that  the  tumours  are  composed  of  nerve  tissue 
similar  to  that  seen  in  gliomata.     This  tissue  certainly  has  the  power  of 
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eroding  the  bone.  Key  holds  that  the  protrusions  are  small  gliomatous 
"metastases"  in  the  arachnoid.  Without  adopting  the  idea  of  meta- 
stasis or  secondary  deposits  of  glioma  due  to  blood  infection,  it  may  well 
be  that  the  small  swellings  in  the  brain  membranes  are  due  to  over- 
growth of  glia  tissue — in  other  words,  that  they  are  caused  by  a 
diffuse  gliomatosis.  This  view  is  strengthened  when  we  remember  the 
relationship  of  acusticus  tumours  to  general  neurofibromatosis. 


Fig.  19  (Case  II). 
Shows  middle  fossa  of  skull  after  removal  of  dura,  with  deep  pits  in  the  bone. 


Case  III. — (Recorded  by  kind  permission  of  Dr.  Edwin  Bramwell.) 
W.  H.,  male,  aged  43,  blacksmith,  had  been  deaf  in  the  right  ear  for 
six  years  but  was  otherwise  quite  well  till  two  years  ago,  when  he  was 
operated  on  for  appendicitis.  Soon  after  this  he  began  to  complain  of 
giddiness  and  unsteady  gait  (as  if  he  were  intoxicated)  and  of  occasional 
vomiting.  He  felt  a  disinclination  to  exert  himself.  The  giddiness 
was  always  present  more  or  less  but  there  were  acute  exacerbations 
Patient  stated  that  he  tended  to  stagger  to  the  right  side.  He  also 
noticed  slight  weakness  of  the  right  side  when  fatigued  and  occasional 
right-sided  headache  (tight  feeling)  which  he  could  not  locate  exactly. 
A  little  later  diplopia  was  noted. 
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Examination  by  Dr.  Edwin  Bramwell  (January  10,  1919)  showed 
no  obvious  defect  of  the  mental  faculties,  speech,  articulation  or 
phonation,  though  his  doctor  reported  that  the  patient  had  always  been 
a  little  "  slow."  There  was  distinct  nystagmus  on  looking  to  the  right 
and  nystagmoid  movements  on  looking  to  the  left ;  the  pupils  were 
equal  and  reacted  to  light ;  the  ocular  movements  were  satisfactory. 
Dr.   Bramwell   was    not    able    to    satisfy    himself   as  to  the  weakness 


Fig.  '20  (Case  II). 

Shows  tumour  of  the  pia  arachnoid,  which  occupied  one  of  the  small  bony 
erosions:  The  section  shows  a  fibrous,  cellular  growth,  apparently  composed  of 
neuroglial  tissue.  The  neuroglial  fibres  appear  to  run  in  bundles  in  various 
directions.  Gushing  holds  that  these  swellings  are  hypertrophicd  Pacchionian 
bodies,  while  Key  believes  that  they  are  gliomatous  metastases  in  the  arachnoid. 
They  certainly  appear  to  be  of  a  gliomatous  nature. 

of  the  right  external  rectus  mentioned  by  the  patient's  doctor. 
Dr.  Bramwell,  however,  noted  marked  deafness  in  the  right  car. 
There  was  no  definite  history  of  tinnitus.  The  grasp  of  the  right 
hand,  as  taken    by  the  dynamometer,  was  85,  while  that  of  the  left 
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hand  was  120.  (The  patient  was  a  right-handed  man.)  There  wa.s 
no  definite  asynergy  of  the  right  arm  and  no  astereognosis  or  tremor. 
The  finger-nose  test  was  badly  performed  on  the  right  side.  There 
was  no  abnormal  position  of  the  head.  Ophthalmoscopic  examination 
showed  distinct  optic  neuritis.  The  right  knee-jerk  was  slightly  more 
active  than  the  left  but  there  was  no  ankle  clonus.  The  signs  of 
Babinski,  Gordon  and  Oppenheim  were  negative.  The  abdominal 
reflexes  were  present  and  active  on  the  two  sides.  There  was  no 
definite    weakness    in    his    right    leg    nor    was    there    any    noticeable 


PlG.  21  (Case  III). 

W.  H.,  male,  aged  43.  Tumour  of  right  eighth  nerve.  Horizontal  section 
of  right  ear,  No.  85,  x  4  diam.  1,  outer  attic  ;  2,  joint  between  malleu>  and 
incus  :  3,  basal  coil  of  cochlea  ;  4,  Gasserian  ganglion  :  5,  tumour  which, 
unfortunately,  was  incised  at  the  post-mortem  in  an  attempt  to  remove  it  entire 
attached  to  the  brain  ;  6,  ampulla  of  lateral  canal  ;  7,  convexity  of  lateral  caual. 


disturbance  of  gait.  Nothing  abnormal  was  found  on  examination 
of  the  thoracic  or  abdominal  viscera.  The  blood-pressure  was  135. 
Urine  normal.  Dr.  Bramwell  was  of  opinion  that  the  hemiplegia  did 
not  present  any  pyramidal  characteristics  and  was  probably  du 
disturbance  of  the  cerebellum  on  the  right  side.  He  thought  that  the 
patient's  condition  was  probably  caused  by  an  extra-cerebellar  growth 
originating  in  the  eighth  nerve.     The  character  of  the  symptoms  did 
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not   support  the  diagnosis  of   intracranial    syphilis    suggested   by  the 
patient's  doctor. 

The  patient  was  again  seen  by  Dr.  Bramwell  on  February  19,  1919, 
when  a  change  in  the  position  of  the  head  was  noted.  It  was  held 
slightly  depressed  to  the  left,  with  the  chin  pointing  to  the  right — the 
position  assumed  by  the  head  of  a  monkey  after  one  lateral  lobe  of 
the  cerebellum  has  been  removed.  Dr.  Bramwell,  however,  was  of 
opinion  that  this  position  could  not  be  regarded  as  of  localizing  value 
in  relation  to  the   side  of   the  growth,   since  the  head  is  sometimes 


Fig.  22  (Case  III). 

Horizontal  section  of  right  ear,  No.  147,  x  4  diam.  1,  external  meatus  ; 
2,  malleus ;  3,  tensor  tympani  ;  4,  Gasserian  ganglion ;  5,  tumour  ;  6,  dilated 
saccule  with  granular  contents ;  7,  utricle ;  8,  smooth  end  of  posterior  canal ; 
9,  lateral  canal  ;  10,  footplate  of  stapes  ;  11,  long  process  of  incus. 


depressed  towards  the  side  of  the  tumour  and  sometimes  towards  the 
opposite  side,  the  posture  varying  according  as  the  lesion  is  exerting 
an  exciting  or  a  paretic  effect.  Dr.  Bramwell  was  of  opinion  that 
the  tumour  was  on  the  right  side  and  based  this  view  mainly  on  the 
presence  of  deafness  on  the  right  side  for  several  years  before  other 
symptoms  appeared.  He  thought  that  the  growth  was  probably  of 
considerable  size. 
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The  patient  was  examined  by  Dr.  Logan  Turner  (February  22,  1919) 
who  obtained  a  history  of  tired  feeling  and  stupidness  at  work,  failing 
eyesight,  nausea,  frontal  headache,  slurring  speech,  attacks  of  giddiness 
two  or  three  times  daily  during  which  the  patient  felt  that  he  could 
not  see.  Dr.  Turner  found  the  right  drumhead  slightly  opaque  but 
otherwise  normal.  Cochlear  apparatus  :  Whisper  was  heard  by  the 
left  ear  at  18  in.  in  the  noisy  out-patient  department,  whereas  the  loud 


Fig.  23  (Case  111). 

Axial  section  through  right  cochlea,  No.  147,  x  17  diani.  1,  dilated  coch. 
lear  canal,  basal  coil;  2,  capsule  of  tumour;  3,  tumour  tissue;  4,  cochlear 
nerve  compressed  by  tumour  tissue;  5,  central  canal  of  modiolus. 


voice  was  not  heard  by  the  right  ear  when  the  noise  box  was  placed  in 
the  left  ear.  On  Weber's  test  the  tuning  fork  was  lateralized  to  the 
left  (good)  ear.  With  the  noise  apparatus  in  the  left  ear  the  patient 
could  not  hear  the  tuning-fork  placed  on  his  right  mastoid.  ( 
not  heard  by  the  right  ear,  nor  was  Galton's  whistle.  Vestibular 
apparatus  :    There  was  marked    nystagmus    on    looking  to  the    right. 
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less  marked  to  the  left.     Pointing  test  normal.     On  cold  syringing  of 
the  right  ear  there  was  no  increase  in  the  nystagmus  to  the  left. 

The  patient  was  further  examined  by  the  writer  (J.  S.  F.)  in  the 
beginning  of  March.  It  was  noted  that  there  was  no  facial  paralysis, 
that  the  tongue  was  protruded  straight,  and  that  the  movements  of  the 
soft  palate  were  normal.  The  larynx  also  was  normal  and  the  vocal 
cords  moved  well.  On  testing  the  sense  of  taste  it  was  found  that  the 
patient  could  appreciate   salt  on  the  anterior  part  of   the  tongue   on 


Fig.  24  (Case  III). 

Axial  section  through  right  cochlea,  No.  147,  x  50  diam.  1,  fibrinous  and 
granular  exudate  in  scala  vestibuli ;  2,  dilated  cochlear  canal  ;  3,  stria  vas- 
cularis ;  4,  fibrin  threads  in  scala  tympani  :  5,  spiral  canal ;  somo  ganglion  cells 
arc  still  to  be  seen  :  6,  nerve  entering  bony  spiral  lamina. 


the  right  side.  Both  drumheads  were  practically  normal.  Cochlear 
apparatus'.  The  watch  was  heard  at  4  in.  by  the  left  ear  in  a  noisy 
room,  but  was  not  heard  even  on  contact  by  the  right  ear.  Kinne's  test 
was  positive  in  the  left  ear  but  infinitely  negative  in  the  right.     All  the 
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tuning-forks  from  C.,,  to  C1024  were  heard  by  air  conduction  by  the  left 
ear  but  not  by  the  right.  With  the  left  ear  closed  with  the  finger  he 
apparently  heard  the  raised  voice  at  4  in.,  but  with  the  noise  box  in  the 
left  ear  he  was  quite  deaf.  Vestibular  apparatus  :  There  was  marked 
rotatory  nystagmus  to  the  right  and  to  the  left,  and  also  slight 
nystagmus  to  the  left  on  looking  straight  forward.  Further,  there  was 
distinct  nystagmus  on  looking  up,  the  quick  movement  of  the  eye  being 
to  the  left.  No  nystagmus  on  looking  down.  The  pointing  test  at  the 
shoulder,  wrist  and  elbow  joints  on  both  sides  was  normal.     There  was 


Fig.  25  (Case  III). 

Horizontal  section  of  right  ear,  No.  227,  \  4  diam.  1,  external  meatus  ; 
2,  haemorrhage  in  tubal  portion  of  tympanic  cavity  ;  3,  internal  carotid  artery  : 
4,  tumour  ;  5,  cochlear  opening  of  perilymphatic  aqueduct ;  G,  region  of  saccus  ; 
7,  two  parts  of  posterior  canal. 


no  Rombergism.  The  rotation  tests  were  impossible  because  the 
patient  got  very  giddy  in  the  turning  chair  on  the  commencement  of 
rotation.  Cold  syringing  of  the  left  (good)  ear  for  two  minutes  and  ton 
seconds  only  resulted  in  stopping  the  slight  rotatory  twitch  which  was 
present  on  looking  straight  forward.  (Note. — The  difficulty  of  making 
exact  observations  of  the  results  of  vestibular  tests  in  a  case  which 
presents  marked  spontaneous  nystagmus  in  all  directions,  is  vej 
Numerous  examinations  bv  several  observers  are  desirable.)     Galvanic 
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reaction :  With  the  positive  pole  applied  to  the  right  ear  it  required 
14  ma.  to  make  the  patient  fall  to  the  right,  whereas  the  normal 
reaction  is  obtained  with  4  ma.  ;  the  same  finding,  however,  prevailed 
on  the  left  side.  On  ophthalmoscopic  examination  Dr.  Traquair  found 
5d.  of  swelling  of  the  disc  on  each  side  :  visual  acuity  about  normal  and 
only  slight  contraction  of  the  visual  field  on  the  nasal  side  in  one  eye. 

X-ray  Examination. — Bilateral  X-ray  examination  appeared  to  show 
that  the  internal  auditory  meatus  was  larger  on  the  affected  than  on  the 
normal  side. 


Fig.  26  (Case  III). 

Horizontal  section  of  right  ear,  No.  282,  x  4  diam.  1,  external  meatus  ; 
2,  tympanic  membrane;  3,  tympanic  cavity;  4,  junction  of  cartilaginous  and 
bony  portions  of  Eustachian  tube  ;  5,  cartilage  of  tube  ;  6,  fifth  cranial  nerve  ; 
7,  tensor  palati  or  dilator  tubse  ;  S,  internal  carotid  artery  full  of  blood  ;  9, 
tumour.  Unnumbered  line  between  0  and  10  indicates  the  perilymphatic 
aqueduct  in  contact  with  the  tumour;  10,  dura  mater  in  region  of  saccus 
endolymphaticus. 


March  11,  1913:  Operation  by  a  general  surgeon  by  the  unilateral 
cerebellar  route.  The  tumour,  however,  was  not  reached  even  with  the 
finger.     Puncture  of  the  cerebellum  was  negative. 

March  16,  1919  :  Death. 

Post-mortem. — Convolutions  flattened.     Tumour  the  size  of  a  large 
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walnut  in  the  cerebellopontine  angle  on  the  right  side,  invadiDg  and 
partially  destroying  the  right  petrous  temporal  bone. 

Microscopic  Examination  of  Bight  Ear. — The  tympanic  membrane 
is  healthy.  There  is  blood  in  the  tubal  part  of  the  tympanum  and  in 
the  outer  part  of  the  attic,  just  external  to  the  tensor  tympani  (figs. 
22  and  25).  The  lining  membrane  of  the  attic  itself  is  normal.  There 
is  a  little  haemorrhage  in  the  region  of  the  sinus  tympani.  (The  origin 
of  the  hsE-rnorrhage  in  the  tube  and  tympanic  cavity  is  not  quite  clear 
but  may  have  been  caused  by  concussion  at  the  operation.)  The 
ossicles,  joints  and  tympanic  muscles  are  normal.  The  oval  window  is 
healthy.  The  niche  of  the  round  window  shows  a  little  serous  exudate 
but  the  mucous  membrane  layer  is  not  thickened   (fig.  25). 

Labyrinth  Capsule. — The  growth  has  distinctly  eroded  the  bone 
above  and  in  front  of  the  cochlea.  Apparently  the  lamellar  bone  has 
yielded  much  more  easily  to  erosion  than  the  cartilage  bone.  Tumour 
tissue  also  intervenes  between  the  internal  carotid  artery  and  the 
cochlear  capsule.  The  new  growth  comes  right  up  to  the  carotid  canal 
and  also  reaches  the  base  of  the  modiolus  (figs.  22,  23,  25  and  26). 
The  tumour  appears  rather  to  have  compressed  the  cochlear  nerve  (as 
it  emerges  from  the  modiolus)  than  to  have  infiltrated  it.  In  this 
region  the  tumour  appears  to  be  encapsulated.  The  cranial  end  of 
the  fossa  subarcuata  appears  to  be  blocked  by  the  tumour. 

Cochlea. — The  basal  coil  of  the  cochlea  shows  both  scala  tympani 
and  scala  vestibuli  full  of  fibrinous  exudate  (figs.  23  and  24).  Keissner's 
membrane  is  bulged  upwards  towards  the  scala  vestibuli.  In  the  lower 
part  of  the  coil  Reissner's  membrane  is  ruptured  :  artefact  ?  Corti's 
organ  is  not  well  formed  in  the  lower  part  of  the  basal  coil  (fig.  24). 
The  membrana  tectoria  is  lying  almost  on  top  of  the  basilar  membrane, 
there  being  only  a  low  irregular  layer  of  cells  between  the  two.  Here 
also  the  stria  vascularis  is  atrophic  but  in  other  parts  it  is  well  formed- 
In  the  middle  and  apical  coils  Corti's  organ  is  flattened  but  the 
supporting  cells  are  still  to  be  made  out.  The  fibrinous  exudate  in 
the  cochlea  is  much  more  marked  in  the  basal  than  in  the  middle 
or  apical  coils.  In  all  coils  there  is  more  exudate  in  the  scala  vestibuli 
than  in  the  scala  tympani.  There  is  exudate  in  the  cochlear  end  of  the 
perilymphatic  aqueduct.  Further  in,  the  cochlear  aqueduct  is  almost 
surrounded  by  the  growth  (fig.  26).  The  tumour  does  not  infiltrate 
the  modiolus.  The  cochlear  ganglion  cells  appear  to  be  shrunk 
The  helicotrema  shows  granular  exudate. 

Vestibule. — The  saccule  is  dilated  but  the  neuro-epithelium  is  normal. 
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The  otolith  membrane  appears  to  be  very  thick,  but  this  is  due  to  a 
layer  of  coagulated  lymph  on  the  surface.  The  neuro-epithelium  of 
the  utricle  is  normal  and  the  otolith  membrane  is  in  position.  In  the 
perilymph  space  of  the  vestibule,  between  the  saccule  and  the  oval 
window,  granular  fibrinous  material  is  present  (fig.  22).  The  vestibular 
end  of  the  endolymphatic  aqueduct  appears  normal,  but  towards  its 
cranial  end  the  aqueduct  contains  some  red  blood  corpuscles. 

Canals. — The  ampullary  end  of  the  superior  canal  shows  exudate 
in  both  endo-  and  peri-lymph  spaces.  The  crista  is  well  formed. 
There  is  a  little  exudate  in  the  perilymph  space  at  the  smooth  end 
of  the  superior  canal.  The  smooth  end  of  the  posterior  canal,  where 
it  joins  the  crus  commune,  is  almost  normal,  but  here  and  there  one 
notes  a  swollen,  almost  polypoid,  condition  of  the  lining  membrane 
of  the  membranous  canal.  There  is  a  little  granular  exudate  in  the 
convexity  of  the  posterior  canal,  which  has  been  opened  by  the  saw 
cut.  The  ampullary  end  of  the  posterior  canal  shows  the  same 
condition,  but  the  crista  and  cupula  are  normal.  In  the  lateral 
canal  the  perilymph  space  contains  a  marked  fibrinous  network. 
The  crista  of  the  lateral  canal  is  present,  with  the  cupula.  In  the 
convexity  of  the  lateral  canal  the  endolymph  space  is  practically 
normal,  it  shows  only  the  cedematous  swelling  of  the  lining 
membrane. 

Internal  Meatus. — The  internal  meatus  is  enormously  enlarged  by 
the  tumour  (figs.  21,  22,  25  and  26)  which  comes  right  up  to  the  fundus. 
(Unfortunately  at  the  post-mortem  an  attempt  was  made  by  the 
pathologist  to  remove  the  tumour  entire,  attached  to  the  brain, 
and  this  has  to  some  extent  spoilt  the  appearance  of  the  growth 
in  the  internal  meatus  (figs.  25  and  26)1.  The  nerve  from  the  utricle 
is  being  compressed  in  an  outward  direction  by  the  tumour — i.e., 
the  fibres  are  being  pushed  into  the  base  of  the  modiolus.  The 
whole  anterior  wall  of  the  internal  meatus  has  been  eroded  and  the 
dural  lining  is  present  only  in  the  fundus. 

Saccus  Endohjmpliaticus. — The  tumour  tissue  comes  right  up  to  the 
saccus  endolymphaticus  and  in  fact  invades  it.  This  may  account  for 
the  haemorrhage  in  the  lower  part  of  the  ductus.  The  invasion  of  the 
saccus  may  also  account  for  the  dilated  condition  of  the  utricle  and 
saccule,  though  one  would  expect  that  the  pressure  so  caused  would  be 
counterbalanced  by  that  on  the  perilymphatic  aqueduct. 

Remarks. — In  this  case  the  condition  of  the  labyrinth  differed 
plainly    from    that    seen    in    Cases    I    and    II.       There    was    no    new 
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■connective  tissue  nor  bone  formation  and  the  hollow  spaces  of  the 
labyrinth  contained  only  fibrinous  exudate.  In  this  connexion  we 
must  remember  that  an  operation  was  performed  five  days  before 
death.  Although  deafness  in  the  affected  ear  had  been  present  for  six 
years  when  the  patient  was  first  seen,  it  is  possible  that  Case  III  was 
of  comparatively  short  duration  when  contrasted  with  Cases  I  and  II. 
If  this  is  so  we  may  look  on  the  fibrinous  exudate  as  the  early  stage  of 
*'  choked  labyrinth,"  while  the  formation  of  new  connective  tissue  and 
bone  represents  the  late  stage.  On  the  other  hand,  there  is  strong 
reason  for  supposing  that  the  delicate  tissue  seen  in  the  spiral  canal 
and  also  in  the  scalse  of  the  cochlea  in  Cases  I  and  II  may  be  glioma- 
tous — due  to  infiltration  of  tumour  along  the  nervous  and  vascular 
paths.  In  all  three  cases  there  was  definite  evidence  of  degeneration 
of  the  nervous  structures  of  the  cochlea,  whereas  the  vestibular  end 
organs  were  comparatively  well  formed.  In  the  first  case  it  is  true  the 
crista  of  the  superior  canal  was  absent  on  the  side  of  the  tumour,  but 
the  remaining  cristte,  along  with  the  maculse  of  the  utricle  and  saccule, 
were  well  formed. 

^Etiology. 

(1)  Heredity. — Neurofibroma  of  the  eighth  nerve  is  intimately 
related  to  general  neurofibromatosis,  which,  according  to  Alexis 
Thomson,  may  be  inherited  and  occur  as  a  family  disease.  Thomson 
holds  that  neurofibromatosis  is  a  developmental  disease  dating  from 
intra-uterine  life,  and  that  it  may  be  associated  with  other  congenital 
defects.  It  is  a  form  of  giantism  of  the  connective  tissue  elements  of 
the  nerves.  Herxheimer  and  Koth  believe  in  the  hereditary  occurrence 
of  tumours  of  the  eighth  nerve  and  Feiling  and  Ward  have  recently 
published  a  short  paper  on  a  "  familial  form  of  acoustic  tumour."' 

(2)  Sex. — This  does  not  appear  to  have  any  important  influence. 

(3)  Age. — Henschen  has  collected  125  cases  in  which  the  age  was 
given  as  follows :  Second  decade,  9  ;  third,  20  ;  fourth,  2(5  ;  fifth,  27  : 
sixth,  6;  seventh,  1.  The  average  age  of  Cushing's  thirty  patients  was 
38  years,  youngest  21,  eldest  53.  The  symptoms  of  an  acoustic  tumour 
rarely  occur  before  the  third  decade,  dishing  holds  that  in  a  pat 
under  20  years  symptoms  of  cerebello-pontino  angle  tumour  probably 
arise  from  an  intracerebellar  glioma  and  not  from  an  acoustic  tumour. 

(4)  Trauma. — In  only  six  out  of  Cushing's  thirty  ca&  'here 
any  definite  history  of  cranial  injury,  but  in  all  of  these  the  blow  was  in 
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the  occipital  region.  In  cases  recorded  by  Henschen  and  by  Alexander 
and  Frankl  Hochwart  accident  appears  to  have  accelerated  the  progress 
of  the  case. 

(5)  Infection. — Hessler  has  collected  nineteen  examples  of  acoustic 
tumour  in  patients  who  had  suffered  from  middle-ear  disease.  Siebenmann 
and  Nager,  on  the  other  hand,  believe  that  tumours  of  the  eighth  nerve 
are  associated  with  intra-uterine  meningitis.  The  present  Case  I  is 
interesting  in  this  connexion. 

Pathology. 

At  the  cerebello-pontine  angle  we  have  the  following  tissues  :  (a) 
The  petrous  pyramid ;  (b)  dura  mater  ;  (c)  pia-arachnoid  and  vessels  ; 
(d)  flocculus,  lateral  recess  and  choroid  plexus  ;  (e)  eighth  nerve. 

Virchow  has  classified  neuromata  into  (1)  true  and  (2)  false. 
According  to  Alexis  Thomson  true  neuromata  are  rare.  Some  say  they 
do  not  exist.  False  neuromata  are  composed  of  connective  tissue  derived 
from  the  nerve  sheath  and  include  acoustic  neuro-fibromata.  The 
relation  of  the  tumour  to  the  nerve  varies.  The  nerve  fibres  may  be 
spread  out  all  over  the  tumour  or  may  lie  on  one  aspect.  The  most 
marked  change  is  the  formation  of  new  connective  tissue  within  the 
primary  bundles  of  nerve  fibres — i.e.,  the  endoneural  connective  tissue 
between  the  fibres  is  the  seat  of  the  pathological  process.  The  peri- 
neurium at  first  remains  unchanged  and  forms  the  capsule  of  the 
tumour.  There  is  apparently  no  new  formation  of  nerve  fibres  but 
degenerative  changes  may  be  seen,  especially  in  cases  with  sarcomatous 
transformation.  Funkenstein  states  that  in  one  case  the  growth  had 
dilated  the  facial  canal  and  penetrated  as  far  as  the  geniculate  ganglion 
(see  Case  II). 

Symmetrical  Tumours  and  General  Neurofibromatosis. — Henschen 
states  that  five  cases  of  "  solitary  "  but  symmetrical  tumours  of  both 
eighth  nerves  have  been  recorded,  and,  further,  that  the  cases  of 
multiple  neurofibromatosis  with  acusticus  tumour  number  sixteen. 
The  latter  occur  early  in  life,  or  at  any  rate  the  first  symptoms 
come  on  early.  In  these  cases  both  eighth  nerves  are  always  affected , 
Alexis  Thomson's  researches,  however,  do  not  confirm  the  opinion  that 
the  eighth  nerves  are  always  involved. 

Macroscopic  Appearances. — According  to  Sternberg  the  tumours 
vary  in  size  from  a  hazel  nut  to  a  small  apple.  They  have  an  uneven 
nodular  surface  and  a  greyish-pink  colour.     They  occupy  the  cerebello- 
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pontine  angle  and  compress  the  pons,  cerebellum  and  flocculus.  They 
are  not  connected  to  the  brain,  the  dura  or  the  petrous  bone.  Usually 
they  are  hard  with  softer  parts.  On  section  the  tumours  may  show 
cysts  or  spaces  filled  with  blood.  Gushing  states  that  the  tumour  is 
diffuse  throughout  the  endoneurium  and  cannot  be  shelled  out  of  a 
more  or  less  definite  arachnoid  capsule.  This  capsule  can  be  clearly 
seen  at  operation,  when  the  arachnoid  spaces  are  distended  with  fluid. 
As  the  tumour  grows  the  fifth  and  seventh  nerves  are  pushed  upwards 
and  forwards,  while  the  whole  of  the  vagus  group  is  pressed  downwards 
and  backwards.  Large  growths  may  envelop  the  facial  nerve  but  the 
sixth  nerve  never  comes  into  direct  contact  with  the  growth  (Cushing). 


Histology  and  Development  of  the  Tumours. 

Tumours    of  the  eighth  nerve  have  received  various  names— e.g., 
fibroma,    fibropsammoma,     neurofibroma,     endothelioma,    spindle-cell 
sarcoma,    fibrosarcoma,    glioma,    gliofibroma,  neuroglioma,  neurinoma 
(nerve  thread  tumours).     Of  107  cases  collected  by  Henschen,  eighty- 
six    showed    a   connective    tissue  structure    and    twenty-one   appeared 
to  be  gliomatous.     Henschen,    however,  believes  that   the  gliomatous 
appearance   may  be  due   to  oedema.     Greenfield  states  that  the  main 
part  of    the    tumours    is    composed  of    cells  of    the  connective  tissue 
type.     They  have  an  elongated  nucleus  and  the  cytoplasm  tails  off  into 
a  spindle-shaped   process  at  either  end  ;  the  process  may  branch.     In 
addition,  there  are  areas  of  looser  texture  in  which  multinucleated  cells 
are  common  while  the  ground   substance  is  formed   of  small  rounded 
cells   with   ssanty  cytoplasm— suggesting  myxomatous  or  glial  tissue 
Myelinated  fibres  are  extremely  scanty.     All  observers  are  agreed  that 
the  tumours  do  not  consist  of  nerve  fibrils.     They  are  probaWv  mixed 
tumours,    gliofibromas    composed   of    germinal    tissue— i.e.,   they    are 
tissue   "  rests."     They  probably  spring  from  the  crest  of  nerv< 
lying  between  the  ectoderm  and  the   dorsal   surface  of  the  neural  tube 
from  which  the  seventh,  eighth,  ninth  and  tenth  nerves  arise  (Sternberg 
and  Gushing).     The  eighth  nerve  is  loose  in  structure  (portio  mo) 
and  is  therefore  more  disposed  to  include  this  germinal  tissue. 

Solitary  tumours  of  other  cranial  nerves  are  practically  unknown 
whereas  Henschen  has   collected  180  cases  of  solitary  tumour  of  the 
acoustic.     From  whence  comes  this  predisposition  of  the  eighth  nen 
Henschen  believes  that  the  tumours  originate  from  connective  tissue  in 


a 


142  Fraser :   Tumours  of  the  Eighth  Nerve 

and  around  the  inferior  vestibular  branch  of  the  distal  portion  of  the 
nerve  in  the  internal  meatus.  He  points  out  that  with  the  exception  of 
the  eighth  nerve  the  region  of  exit  of  the  cranial  nerves  remains  more 
or  less  unchanged  from  the  cartilaginous  stage  at  the  third  month  to 
the  bony  stage  at  the  sixth  month.  In  the  latter  cases  the  cartilaginous 
exit  is  simply  transformed  into  the  bony  one,  whereas  around  the 
eighth  nerve  there  is  considerable  new  formation  of  bone  directly  from 
embryonic  connective  tissue.  Boettscher  and  Kolliker  have  shown  that 
the  labyrinth  capsule,  the  modiolus,  the  bony  spiral  lamina,  and  the 
walls  of  the  internal  auditory  meatus  are  made  up  of  bone  formed 
from  embryonic  connective  tissue.  Henschen  holds  that  between  the 
branches  of  the  eighth  nerve  in  the  internal  meatus  there  is  present 
embryonic  connective  tissue  and  that  this  explains  why  the  eighth 
nerve  is  so  often  the  seat  of  tumour.  Orzechowski,  on  the  other  hand, 
thinks  that  the  tumours  are  gliomatous  and  have  little  or  nothing  to  do 
with  the  acoustic  nerve  and  holds  that  they  proceed  from  a  malformation 
of  the  median  wall  of  the  lateral  recess.  Orzechowski,  however,  was 
only  judging  from  one  case.  Henschen  admits  that  tissue  resembling 
neuroglia  is  to  be  observed  in  the  tumours  but  maintains  that  most  of 
the  tissue  is  of  a  fibroid  character. 

Ballance  states  that  Balfour,  Beard,  Dohrn,  Hoffmann  and  others 
have  demonstrated  that,  during  the  first  days  of  embryonal  development, 
neuroblasts  migrate  from  the  nerve  centres  into  the  mesoderm.  It  is 
possible  to  distinguish  three  kinds  of  neuro-epithelial  elements  which, 
primarily  identical,  later  become  differentiated  into  cells  each  of  which 
elaborates  a  specific  substance :  (a)  ganglion  cells ;  (b)  glia  cells ; 
(c)  neuroformative  cells,  or  peripheral  neuroblasts.  These  last  alone 
give  origin  to  nerve  fibres.  Bruce  and  Dawson  came  to  the  conclusion 
that  fusiform  nucleated  cells,  linked  on  to  one  another,  form  embryonic 
nerve  fibres.  They  believe  that  their  researches  have  confirmed  the 
theory  of  the  multicellular  structure  of  the  peripheral  nerve  fibre. 
New  nerve  fibres  are  formed  by  the  same  process  which  gives  rise  to 
neuromata  in  the  repair  of  divided  nerves.  A  neuroma  thus  arises  from 
the  perverted  function  of  the  neurilemma  sheath. 

The  eighth  nerve  consists  of  two  parts  :  (a)  a  central  non-medullated, 
and  (b)  a  peripheral  medullated  portion  (see  figs.  8  and  JO).  The  junction 
of  these  two  parts  occurs  just  within  the  internal  auditory  meatus  at  its 
cranial  end.  In  the  central  part  the  fibres  have  no  neurilemma  and 
the  endoneurium  consists  of  a  glial  tissue  just  as  in  the  spinal  cord. 
Henschen  states  that  in  all  cases  of  small  tumour  which  were  thoroughly 
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described  (Toynbee,  Wolff,  Habermann,  Panse,  Alexander,  Henschen, 
Quix),  only  the  distal  part  of  the  nerve  was  affected.  The  tumour  was 
situated  at  the  cranial  end  of  the  internal  meatus — i.e.,  just  beyond  the 
junction  of  the  two  parts  of  the  nerve.  In  case  of  large  tumours  there 
is  always  a  cone-shaped  portion  of  the  growth  in  the  internal  meatus. 
Henschen  holds  strongly  that  many  cases  regarded  as  cerebello-pontine 
angle  tumours — e.g.,  those  which  have  caused  marked  erosion  of  bone, 
are  not  true  tumours  of  the  acusticus.  Gushing  believes,  and  the 
present  writer  agrees,  that  the  tumours  arise  from  tissue  rests  near 
the  transition  zone.  In  any  case  the  tissue  seems  to  be  transitional — 
e.g.,  the  fibrous  elements  do  not  stain  quite  like  fibroblastic  tissue,  nor 
are  the  glia  fibrils,  if  such  they  are,  in  the  reticular  areas  often  fully 
formed.  Gushing  holds  that  the  tumour  is  a  true  nerve  tumour,  either 
a  neuro-fibroma  or  a  neuro-glioma,  or  a  neuro-fibro-glioma.  It  arises 
from  nerve  tissue  elements  even  though  these  are  merely  supporting 
structures.  This  was  Virchow's  original  view.  Verocay  regards  all 
these  tumours  as  types  of  glioma.  Berlstein  and  Nowicki  think  the 
growth  is  composed  of  nerve  tissue  like  glia,  as  in  neurofibromatosis. 
They  use  the  term  neurinomata. 

Mallory  reported  on  one  series  of  Cushing's  cases  without  knowing 
their  clinical  history,  and  always  gave  a  diagnosis  of  fibrosarcoma  or 
endothelioma,  more  often  the  latter.  Councilman,  reporting  on  the 
Boston  series,  made  a  diagnosis  of  glioma  at  first,  but  later  shifted  to 
endothelioma.  The  tumours  show  two  main  types  of  tissue  :  (1)  Dense 
interlacing  fibrous  bands,  and  (2)  loose  reticular  tissue.  The  two  are  as 
a  rule  fairly  sharply  defined.  (1)  In  the  fibrous  parts  the  nuclei  show  a 
striking  tendency  to  a  palisade  arrangement.  Whorl  formation  may 
also  be  apparent.  In  some  the  cells  are  so  numerous  that  they  mav  be 
called  fibrosarcoma,  though  there  is  no  evidence  of  malignancy  in  the 
manner  of  growth,  and  mitotic  figures  are  very  rare.  The  tissue  doe- 
not  stain  like  a  fibroma — e.g.,  it  does  not  stain  brilliant  blue  with 
Mallory  stain,  nor  does  it  stain  bright  red  with  van  Gieson.  (2)  The 
reticular  tissue  appears  ccdematous  and  glial  fibres,  or  what  appear  to 
be  glial  fibres,  may  be  detected.  Occasionally  cells  suggesting  ganglion 
cells  have  been  found.  Some  of  the  tumours  are  extensively  impregnate  d 
with  fat  cells.  Pigmentation  also  is  frequently  seen.  Cysts  may  occur. 
though  less  commonly  than  in  true  gliomas.  At  times  the  hyaline 
formations  about  the  blood-vessels  assume  a  whorl  arrangement 
resembling  psammoma,  though  there  is  no  deposit  of  lime  salts. 
Occasionally  nerve  fibres,  probably  pre-formed  acoustic  fibres,  may  be 
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detected,  usually  at  the  periphery.  Councilman  states  that  the  tumours 
have  a  remarkable  sameness  of  structure.  They  have  the  histological 
characteristics  of  slow  growth,  the  nuclear  material  being  relatively 
small  in  amount.  Hyaline  degeneration  of  the  vessels  is  common. 
This  may  lead  to  closure  of  the  vessels  and  degeneration  of  portions 
of  the  growth.  Haemorrhages  are  rare.  The  basic  structure  of  the 
tumour  is  fibrous  and  has  the  characteristics  of  white  fibrous  tissue, 
though  it  does  not  give  the  usual  staining  reactions. 


Pathological  Changes  in  the  Labykinth. 

Toynbee  found  evidence  of  old  bilateral  otitis  media  with  fixation  of 
the  stapes  in  a  case  in  which  there  was  a  tumour  the  size  of  a  small  pea 
connected  to  both  cochlear  and  vestibular  nerves.  Nager  has  examined 
the  ears  of  a  microcephalic  deaf-mute  idiot.  The  promontory  showed 
exostoses  and  the  round  window  niche  was  filled  with  fat.  The  long 
process  of  the  incus  was  adherent  to  the  facial  canal.  The  footplate  of 
the  stapes  was  thickened.  On  one  side  there  was  a  tumour  in  the 
spiral  canal  of  the  lower  whorls  of  the  cochlea.  The  tumour  had  broken 
through  into  the  scala  tympani.  The  conditions  found,  except  for  the 
tumour,  corresponded  to  those  seen  in  cretins.  Nager  thinks  that 
the  neuroma  was  probably  the  result  of  a  former  inflammation — i.e.,  of 
an  intra-uterine  meningoencephalitis  that  had  been  recovered  from. 

Alexander  and  Frankl-Hochwart  have  examined  the  labyrinth  in 
one  case  of  acoustic  neuroma  and  found  degenerative  atrophy  of  the 
cochlear  nerve  and  spiral  ganglion ;  atrophy  of  Corti's  organ  and 
the  stria  vascularis  ;  dropsical  degeneration  of  the  spiral  ligament. 
Alexander  in  another  case  found  the  round  'window  membrane  much 
thickened  by  a  layer  of  connective  tissue  on  its  cochlear  side.  The 
perilymph  spaces  contained  a  network  of  fibrin  threads.  (Alexander 
thinks  that  this  fibrin  network  becomes  organized  into  connective 
tissue.)  The  cochlear  nerve  in  the  modiolus  was  atrophied  and  the 
bony  spiral  lamina  filled  with  connective  tissue.  The  endolymph  space 
was  free  from  fibrin.  All  the  labyrinth  nerve  endings  were  degenerated 
— cristae  flat,  cupulse  and  hair  cells  of  Corti's  organ  absent.  The  maculae 
showed  the  same  change.  The  spiral  ligament  was  infiltrated  with 
small  cells  and  there  were  some  leucocytes  in  the  perilymph  space — 
evidences  of  inflammation  ('?).  The  stria  vascularis  was  degenerated. 
Corti's  organ  was  absent  in  parts.     Berlstein  and  Nowicki  also  found 
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fibrin  present  in  the  labyrinth.  The  spiral  ganglion  and  nerve  fibres 
had  disappeared  in  parts  but  the  vestibular  ganglion  was  fairly  well 
formed.  The  tumour  did  not  reach  the  fundus  of  the  meatus.  Corti's 
organ  in  the  basal  coil  had  disappeared.  Panse  found  the  spiral 
ganglion  cells  greatly  reduced  and  replaced  by  round  or  spindle  cells. 
Funkenstein  in  a  case  of  multiple  neurofibromatosis  found  the  facial 
canal  dilated  to  the  knee  and  filled  with  tumour.  The  hollow  spaces  of 
the  modiolus  were  filled  with  tumour  which  had  passed  into  the  bony 
spiral  lamina.  The  scala  tympani  of  the  lower  coil  was  also  filled  with 
tumour  :  above  this  there  was  exudate.  Only  traces  of  Corti's  organ 
remained.  The  nerve  canals  and  vestibule  were  filled  with  tumour. 
Folke  Henschen  found  the  bony  walls  of  the  internal  meatus  eroded, 
especially  the  anterior  wall.     There  was  no  infiltration  by  the  tumour. 

The  microscopic  examination  of  the  labyrinthine  nerve  endings  in 
cases  of  tumour  of  the  nervus  octavus  is  of  interest  in  connexion  with 
the  question  of  secondary  degeneration  of  sensory  nerve  endings  after 
they  have  been  cut  off  from  their  ganglia.  Wittmaack  has  cut  the 
seventh  and  eighth  nerves  in  animals  before  entrance  into  the  internal 
meatus  and  has  produced  degenerative  changes  in  the  cochlear,  nerve 
ending  in  the  labyrinth.  These  results  are  in  conflict  with  the  hitherto 
accepted  idea  regarding  secondary  degenerations.  Waller's  law  states 
that  after  supra-ganglionary  division  of  a  sensory  nerve  there  is  no 
degeneration  of  the  peripheral  neurone.  In  cases  of  slow  compression 
of  the  eighth  nerve  by  neurofibroma,  Panse  (and  also  Alexander,  as 
has  been  stated  above)  found  atrophy  of  the  spiral  ganglion,  slight 
degeneration  of  vestibular  ganglion,  and  loss  of  the  sensory  cells  of 
Corti's  organ.  Zange  found  the  vessels  in  the  labyrinth  dilated,  Corti's 
organ  absent  in  the  basal  coil  with  absence  of  the  nerves  to  this  coil. 
The  spiral  ganglion  cells  elsewhere  were  reduced  in  number.  The 
vestibular  nerve,  however,  was  well  preserved.  Zange's  results  agree 
fairly  well  with  the  experimental  findings  of  Wittmaack — i.e..  cochlear 
degeneration  but  vestibular  nerve  and  apparatus  normal.  Quiz,  in  one 
case,  found  the  internal  meatus  free  from  tumour,  which  had  grown  into 
the  temporal  bone  in  the  neighbourhood  of  the  cochlear  aqueduct  and 
had  blocked  the  aqueduct.  The  perilymph  space  was  dilated  and  the 
cochlear  and  vestibular  ganglia  were  degenerated.  The  nerve  end 
organs  and  the  stria  vascularis  were  normal.  Quiz  Bays  the  internal 
auditory  artery  was  normal  in  his  case.  The  difference  bet  wet  : 
case  and  those  of  Alexander  and  Panse  is  that  in  the  former  the  internal 
meatus  was  free  and  therefore  the  internal  auditory  artery  and  the 
stria  vascularis  were  normal. 
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Symptoms. 

The  clinical  history  of  a  typical  case  may  be  divided  into  three 
stages  :  (1)  Initial  or  "  otological  "  stage,  with  auditory  and  vestibular 
symptoms,  followed  by  headache;  (2)  intermediate  or  "neurological" 
stage,  with  involvement  of  other  cranial  nerves,  pressure  symptoms  and 
"  cerebellar  seizures  "  ;  (3)  terminal  stage.  It  is,  however,  difficult  or 
impossible  to  be  arbitrary  in  describing  each  stage. 

(1)  Initial  Stage. — In  the  great  majority  of  cases  auditory  and  vesti- 
bular symptoms  are  the  first  to  make  their  appearance ;  thus  Berlstein 
and  Nowicki  found  that  tinnitus  was  the  first  symptom.  Hezel  men- 
tions deafness  and  tinnitus.  Ziehen  noted  deafness  first  of  all,  followed 
by  giddiness.  Some  observers  have  found  that  the  hearing  may  be 
normal  or  almost  normal  at  first.  Henschen's  first  case  began  with 
deafness  and  noises.  He  noted  the  initial  symptoms  in  105  out  of  his 
136  collected  cases.  In  sixty,  disturbance  of  hearing  was  the  first 
symptom  (deafness  in  fifty  and  noises  in  ten).  Giddiness  was  noted 
in  twenty-five.  In  sixty  cases  headache  appears  to  have  been  the  first 
symptom,  but,  as  Cushing  points  out,  unilateral  deafness  may  not  be 
noticed  by  the  patient.  Henschen  remarks  that  the  order  of  the 
symptoms  may  depend  upon  the  site  of  origin  of  the  tumour.  If  it 
arises  in  the  eighth  nerve  one  would  certainly  expect  cochlear  and 
vestibular  symptoms,  whereas  if  it  arises  from  the  dura  the  symptoms 
may  be  different.  Alexander,  Frankl-Hochwart  and  Sorgo  agree  that 
giddiness  with  nausea,  vomiting  and  stumbling  gait,  along  with 
occipital  headache  and  tenderness  over  the  neck  muscles,  are  early 
symptoms  of  tumour  of  the  eighth  nerve.  Cushing  states  that  a 
diagnosis  of  acoustic  tumour  can  be  made  with  reasonable  assurance  only 
when  auditory  manifestations  definitely  precede  the  evidences  of  in- 
volvement of  other  structures  in  the  cerebello-pontine  angle.  It  is 
rare  for  the  eighth  nerve  to  be  the  only  one  affected  by  the  time  that 
patients  present  themselves  in  the  neurological  clinic,  from  which  appar- 
ently Cushing  gets  most  of  his  cases.  In  twenty-five  of  Cushing's  thirty 
cases  the  first  symptoms  were  auditory  ;  as  a  rule  tinnitus  preceded 
the  onset  of  deafness.  Seven  patients  showed  some  remains  of  hearing, 
while  a  smaller  number  gave  some  response  to  caloric  tests  —  i.e., 
complete  vestibular  paralysis  was  more  common  than  complete  cochlear 
paralysis.  Vestibular  disorders  may  precede  the  cochlear  symptoms. 
Nystagmus  is  an*  early  sign,  and  it  is  usually  stated  that  it  is  present 
to  both  sides.     There  is,  however,  no  unanimity  in  the  observations  as 
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to  the  direction  of  the  nystagmus,  some  observers  finding  it  more 
marked  to  the  sound  side  and  others  to  the  diseased  side.  Nystagmus 
on  looking  up  and  also  on  looking  down  has  been  frequently  observed. 
Cushing  found  that  horizontal  nystagmus  was  more  marked  when 
the  patient  looked  towards  the  side  of  the  lesion.  Patients  usually 
state  that  the  vertigo  is  relieved  if  they  lie  on  the  sound  side  and 
increased  by  turning  on  to  the  affected  side  (as  in  labyrinthitis). 
Barany  states  that  he  has  never  obtained  a  caloric  response  in  the 
examination  of  more  than  thirty  cases  of  acusticus  tumour,  whereas 
some  hearing  may  be  preserved.  Headache  may  be  regarded  as 
a  symptom  coming  between  the  "  otological "  and  "neurological'" 
stages.  It  is  made  worse  by  lying  down  or  by  movements  of  the  head, 
and  is  usually  much  more  severe  at  night.  At  first  the  pain  is  referred 
to  the  occipital  region  on  the  homolateral  side,  and  later  to  the  frontal 
region,  often  on  the  contralateral  side.  The  pain  may  also  be  localized 
in  the  temporal  area.  Cushing  notes  suboccipital  discomfort,  made 
worse  by  stooping  or  straining. 

(k2)     Intermediate   or    Neurological    Stage. — Henschen    states    that 
headache  was  present  in  100  of  105  cases.     In  two-thirds  the  headache 
was  occipital  and   in  one-third   frontal.      Later,  there  is  difficulty  in 
progression.     The  patient  at  first  walks  with  a  broad  base.     Cushing 
says  that  difficulty  in  walking  may  vary  from  a  slight  tendency  to  fall 
on  turning  to  a  pronounced  drunken  reeling.     This  is  often  associated 
with  a  definite   loss  of   tone    in    the   limbs    on  the  homolateral    side, 
especially    in    the    lower  limbs.        Statements  as   to    the    presence    of 
paresis  of  the  extremities — homo-  or  contra-lateral — and  as  to  the  con- 
dition of  the  deep  reflexes  vary  very  much.     Patients  also  find  it  more 
difficult  to  balance  on  the  foot  of  the  affected  side.     Eapid  movements 
of  pronation  and  supination  are  performed  with  difficulty  by  the  homo- 
lateral  upper   extremity.     There   is  a  tendency  for  the  patient  to  hold 
his  head  to  the  side  of  the  lesion  and  to  deviate  and  fall   to  this  side. 
These  phenomena,  however,  are  not  constant.     Statements  vary  as  to 
the  position  of  the  patient  in  bed.     Some  observers  state  that  he  tends 
to  lie   on  the   diseased  side.     Cushing,  however,  finds  that  the  patient 
tends  to   lie  on  the  sound  side,  and  to  look  towards  the  affected  side. 
Gierlich  records  a  case  of  tumour  on  the  right  side,  with  nystagmus 
the  right,  in  which  the  patient  lay  on  his  back  with  the  head  and  i 
turned  to  the  left.     A  little  later   the  sight  begins  to  fail.     Blinds 
may  come  on  suddenly.     On  ophthalmoscopic  examination  choked 
is   observed.        Henschen  states  that  optic  neuritis  may  be  earlier  or 
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more  marked  on  the  side  of  the  lesion.  The  patient  may  suffer  from 
diplopia  associated  with  paresis  of  the  sixth  nerve.  In  thirty  out  of 
thirty-five  cases  recorded  by  Henschen  the  abducens  paresis  was  homo- 
lateral. The  condition  of  the  pupils  varies,  but  the  majority  of 
observers  have  found  that  the  pupil  on  the  affected  side  is  narrower 
than  that  on  the  healthy  side.  Ptosis  and  exophthalmos  have  also 
been  noted.  Loss  of  the  conjunctival  reflex  is  also  a  comparatively  early 
symptom.  Later  on  there  is  some  loss  of  sensation  in  the  corresponding 
side  of  the  face,  but  contralateral  affection  has  been  noted.  Tenderness 
over  the  exit  points  of  the  fifth  nerve  was  noted  in  ten  cases  (Henschen). 
The  mucous  membrane  of  the  mouth  may  show  this  loss  of  sensation 
before  the  skin  of  the  face.  Paralysis  of  the  homolateral  muscles  of 
mastication  has  been  noted  in  several  cases — the  jaw  passing  to  the 
side  of  the  lesion.  Facial  paralysis  is  by  no  means  always  present 
in  the  early  stages,  but,  as  the  case  advances,  it  gradually  appears,  as  a 
rule  first  in  the  lower  part  of  the  face.  There  may  be  facial  twitchings. 
Facial  paresis  is  usually  homolateral,  but  Funkenstein  has  recorded  a 
case  in  which  it  was  on  the  contralateral  side,  and  Henschen  has  collected 
ten  similar  records.  Gibson,  Henschen  and  Ehese  have  noted  hyper- 
salivation  (sublingual  gland  ?)  as  an  additional  symptom  of  involvement 
(irritation)  of  the  facial  nerve.  Disturbance  of  speech  (dysarthria)  comes 
on  comparatively  late,  and  has  been  variously  described  as  "  thickness 
of  speech,"  "toneless  voice,"  "slow  nasal  speech,"  "slurring,"  &c. 
This  dysarthria  may  be  due  to  involvement  of  the  seventh,  ninth, 
tenth  and  twelfth  nerves.  Loss  of  smell  and  of  taste  are  comparatively 
late  symptoms,  and  are  usually  most  marked  or  only  present  on  the 
affected  side.  Paresis  of  the  homolateral  side  of  the  palate  has  been 
noted.  There  may  also  be  return  of  fluids  by  the  nose.  Dysphagia  first 
manifests  itself,  according  to  Cushing,  by  a  conscious  effort  required  in 
the  act  of  swallowing  and  by  a  tendency  of  food  to  "go  the  wrong 
way."  Paralysis  of  the  sternomastoid  and  trapezius  have  occasionally 
been  noted.  Homolateral  paralysis  of  the  hypoglossal  nerve  was  noted 
in  thirty  of  Henschen's  cases,  the  tongue  deviating  to  the  side  of  the 
lesion. 

"  Cerebellar  Crises,"  "  Vagal  Attacks,"  "Giddy  Attacks,"  "  Fainting 
Attacks." — The  seizures  which  form  such  a  marked  feature  of  the 
clinical  aspect  of  acoustic  neuromas  have  been  variously  described  by 
different  authors  under  the  above  headings.  The  seizures  are  some- 
times preceded  by  giddiness,  headache,  congestion  of  the  face,  dimness 
of  vision  or  diplopia.      Conjugate  deviation  of  the  eyes  to  the  sound  side 
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has  also  been  recorded  at  the  onset.  At  first  the  patient  is  conscious 
during  the  attacks,  but  later  on  he  is  usually  unconscious.  The  attacks 
may  last  from  a  few  minutes  to  an  hour,  and  may  occur  once  or  more 
daily.  During  the  attacks  the  pupils  are  dilated,  and  there  may  be 
jerkings  of  the  face.  The  breathing  is  irregular  and  stertorous,  and  the 
pulse  rapid  and  irregular.  There  are  jerkings  of  the  head  and  ex- 
tremities, followed  by  general  rigidity.  The  attacks  may  be  accompanied 
by  vomiting  and  followed  by  sweating.  Cushing  pictures  these  attacks 
as  paroxysms  of  a  most  agonizing  type,  associated  with  retraction  of  the 
head  and  back,  respiratory  difficulty,  altered  pulse-rate,  and  a  sense  of 
impending  death.  He  calls  attention  to  the  great  variation  in  the 
character  and  severity  of  the  symptoms  from  time  to  time.  Sternberg 
believes  that  a  haemorrhage  into  the  tumour  may  cause  a  sudden 
development  of  symptoms.  In  one  of  Cushing's  cases  the  symptoms 
entirely  disappeared  for  a  few  months.  He  holds  that  this  phenomenon 
is  best  explained  by  circulatory  obstruction.  The  tumour  actually  lies 
within  the  lateral  cistern,  the  proper  evacuation  of  which  is  more  or 
less  interfered  with  by  the  growth.  Cerebellar  crises  are  probably  due 
to  periods  of  excessive  tension  in  the  cistern. 

(3)  Terminal  Stage. — The  terminal  symptoms  include  disturbance 
of  memory,  loss  of  weight,  weakness  of  sphincter  control,  periods  of 
excitement  resembling  those  of  delirium  tremens,  dementia,  Cheyne- 
Stokes  respiration  and  coma. 


Examination  of  the  Ears. 

The    tympanic   membranes    are    usually   normal.       There    may   be 
tenderness  on  pressure  on  the  tip  of  the  mastoid  on  the  affected  side. 

Functional  Examination  of  the  Cochlear  Apparatus. — Although  in 
the  great  majority  of  cases  there  is  complete  deafness  in  the  affected 
ear,  Sorgo  states  that  the  patient  may  in  the  early  stages  hear  the 
conversation  voice  at  4  in.  According  to  Khese  the  patient  may  even 
hear  a  whisper  with  the  noise  box  in  the  good  ear.  If  such  cases  be 
followed  up,  however,  we  eventually  get  complete  deafness  in  the 
affected  ear.  The  watch  is  not  heard  at  all  by  this  oar.  (Someoi 
believe  that  cases  with  good  hearing  are  not  genuine  acoustic  neuron 
On  Schwabach's  test,  bone  conduction  is  shortened  on  the  affected 
mastoid  and  is  not  influenced  by  closure  of  external  meatus  (Neumann). 
Weber's  test  is  lateralized  to  the  good  ear.     Rinne's  test  is  absolutely 
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negative  on  the  affected  side.  Rhese  says  that  nerve  deafness  with  loss 
of  the  lower  tones  is  diagnostic  of  a  lesion  in  the  nerve  stem  or  in  the 
central  paths.  The  upper  tones  are  also  lost,  and  so  we  get  concentric 
narrowing  of  the  hearing  field  somewhat  similar  to  the  change  in  the 
visual  field  in  cases  of  pressure  on  the  optic  chiasma  by  tumour  of  the 
hypophysis. 

Vestibular  Apparatus. — Spontaneous  nystagmus  is  usually  present 
to  both  sides.  It  may  be  increased  by  sudden  movements  of  the  head. 
Opinions  vary  as  to  whether  it  is  most  marked  to  the  opposite  side  or 
to  the  side  of  the  lesion.  Rhese,  Ziehen,  Henschen,  Neumann  and 
Cushing  think  that  it  is  most  marked  to  the  homolateral  side.  Apparently 
it  is  usually  of  the  rotatory  variety.  In  addition,  at  any  rate  in  fairly 
advanced  cases,  there  is  usually  spontaneous  nystagmus  on  looking  up 
and  even  on  looking  down.  Many  observers  have  noted  that  the 
spontaneous  nystagmus  changes  from  time  to  time,  as  in  cases  of 
cerebellar  abscess.  Spontaneous  vertigo  :  The  patient  may  state  that 
during  the  giddy  attacks  external  objects  seem  to  rotate  to  the  side  of 
the  lesion.  Pointing  reaction  :  Ziehen,  Berlstein  and  Nowicki  found  the 
pointing  reactions  normal,  while  Neumann  obtained  uncertain  results 
from  the  pointing  test.  Bombergism  has  already  been  noted.  The  patient 
tends  to  fall  to  the  side  of  the  lesion  and  tends  to  deviate  to  this  side 
on  walking.  Botation  :  Most  observers  have  found  rotation  to  that 
side,  which  tests  specially  the  healthy  ear,  gives  a  longer  "  after- 
nystagmus  "  than  rotation  in  the  other  direction — e.g.,  if  the  tumour 
be  on  the  left  side  rotation  to  the  left,  which  mainly  tests  the  right 
vestibular  apparatus,  produces  longer  "  after-nystagmus  "  than  rotation 
to  the  right,  which  mainly  tests  the  left  inner  ear.  We  must  remember, 
however,  Ruttin's  views  with  regard  to  compensation  in  cases  in  which 
one  vestibular  apparatus  has  been  functionless  for  a  considerable  period. 
Further  we  have  the  difficulty  of  estimating  after  nystagmus  in  cases  in 
which  spontaneous  nystagmus  is  present.  Caloric  test :  The  caloric  test 
on  the  healthy  side  gives  a  normal  result,  or  even  produces  an  excessive 
reaction — the  "  lasting  nystagmus  "  of  Neumann — which  may  continue 
for  five  minutes.  (Neumann  explains  this  phenomenon  by  supposing 
that  Deiter's  nucleus  on  the  affected  side  has  lost  its  inhibitory  power 
owing  to  the  pressure  of  the  tumour.  It  is  remarkable  that  there  is  no 
nausea  or  giddiness  during  this  "  lasting  nystagmus.")  On  the  other 
hand,  there  is  no  reaction  on  applying  the  caloric  test  to  the  affected 
ear.  On  using  Ruttin's  apparatus  for  the  simultaneous  cold  caloric 
test  of  both  labyrinths  we  only  get  a  reaction  from  the  healthy  ear — 
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e.g.,  if  the  tumour  be  on  the  left  side  and  the  right  ear  be  healthy,  on 
using  Kuttin's  apparatus  with  the  cold  caloric  test  we  get  nystagmus  to 
the  left.  Pointing  error  after  the  caloric  test :  Syringing  the  healthy 
ear  produces  the  usual  pointing  error,  whereas  syringing  the  affected 
ear  has  no  result.  Galvanic  reaction  :  Here  again  there  is  diminution 
or  loss  of  the  galvanic  reaction  on  the  diseased  side.  This  test  is  said 
to  be  useful  to  distinguish  a  tumour  of  the  eighth  nerve  from  a  case  of 
spontaneous  cure  of  labyrinthitis  in  which  the  galvanic  reaction  is 
retained,  though  the  caloric  reaction  is  absent.  If,  for  example,  a 
patient  suffers  from  neurofibroma  of  the  eighth  nerve  on  the  left  side, 
and  if  the  kathode  is  applied  to  the  left  ear  and  the  anode  held  in  the 
right  hand,  we  may  require  to  use  a  current  of  5  ma.  before  we  obtain 
nystagmus  to  the  left.  On  the  other  hand,  with  the  kathode  applied 
to  the  right  ear  and  the  anode  held  in  the  left  hand,  we  get  nystagmus 
to  the  right  with  only  2J  ma.  In  Hezel's  case  there  was  no 
reaction  from  the  nerve  on  the  affected  side  and  the  patient  did 
not  feel  giddy.  On  stimulation  of  the  healthy  side  both  giddiness 
and  nystagmus  were  produced.  Lastly,  in  the  case  mentioned  above, 
with  Ruttin's  apparatus  for  applying  the  galvanic  test,  if  the  divided 
kathodes  are  applied  to  the  ears  while  the  anode  is  in  contact  with  the 
forehead,  we  get  nystagmus  to  the  right  with  a  current  of  o  ma. 
{modified  from  the  description  of  a  case  by  Berlstein  and  Xowicki). 

Differential  Diagnosis. 

If  solitary  tumours  of  the  eighth  nerve  are  to  be  diagnosed  at  the 
early    stage    it    is    of    the    utmost    importance    that    otologists    should 
thoroughly  examine  all  cases  of  unilateral  nerve  deafness.     The  writer 
has   found   very   little  in  the   literature   dealing  with    the    differential 
diagnosis  of  acusticus  tumours  at  the  "  otological  "  stage.     Conditions 
which  may  simulate  unilateral  eighth  nerve  neuroma  appear  to   be  as 
follows:   (1)   Acquired  syphilitic  neurolabyrinthitis.     Here  the   history 
•of  syphilitic  infection  and  the  result  of  the  Wassermann  reaction   from 
the   blood   and  cerebro-spinal  fluid   are   the    important   considerat. 
(2)   Neuritis   of  the  cochlear   or  vestibular   (or   both)    divisions   dm 
(a)  exposure  to  cold  wind  ;   {b)  toxaemia  in  cases  of  pyorrhea  alveola 
chronic  tonsillitis  or   appendicitis;    (c)    quinine,  salieyla:  ncal   or 

other  forms  of  poisoning.     A  careful   history  of  the  case  and  thorough 
physical  examination  should  eliminate   such  conditions.     Further, 
•does  not  find  complete  deafness  ami   certainly   not   total   !  the 
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vestibular  reaction  in  the  above  conditions.  (3)  Haemorrhage  into  the 
labyrinth  in  the  bleeding  diseases  should  be  eliminated  by  an  examina- 
tion of  the  blood.  (4)  Senile  or  arteriosclerotic  nerve  deafness  is 
bilateral,  and,  as  a  rule,  is  not  accompanied  by  giddiness.  Further,  the 
low  tones  are  retained,  along  with  the  vestibular  reactions.  (5)  Uni- 
lateral congenital  deafness  is  rare  and  is  not  associated  with  giddiness  or 
nystagmus.  In  the  writer's  experience  the  vestibular  reaction  is  present 
in  such  cases.  (6)  Circumscribed  labyrinthitis  and  labyrinth  fistula  are 
of  course  associated  with  otitis  media,  and  usually  with  cholesteatoma. 
(7)  Kecent  diffuse  labyrinthitis,  whether  of  middle  ear  or  meningitic 
origin,  is  not  likely  to  be  confused  with  acusticus  tumour.  The  history 
and  progress  of  the  case  differ  distinctly  in  the  two  conditions  (laby- 
rinthitis and  tumour).  Further,  the  galvanic  test  is  said  to  be  of  service 
in  differential  diagnosis.  (8)  Otosclerosis  is  occasionally  associated  with 
giddiness,  but  functional  examination  of  the  cochlear  and  vestibular 
apparatus  should  clear  up  any  difficulty.  (9)  Serous  meningitis  in  the 
lateral  cistern  (Barany's  symptom  complex).  Here  we  have  as  a  rule  a 
history  of  otitis  media.  Further,  there  is  a  well  marked  pointing  error 
which  is  not  usually  found  in  cases  of  acusticus  tumour.  Lumbar 
puncture  as  a  rule  resulted  in  improvement  in  the  cases  reported  by 
Barany,  and  was  followed  by  a  return  of  normal  caloric  reaction. 

Cushing  states  that  the  ideal  we  have  to  aim  at  is  the  recognition 
of  the  lesion  when  the  eighth  nerve  alone  is  involved,  though  it  must 
be  admitted  that  many  other  disorders  give  rise  to  tinnitus,  deafness 
and  labyrinthine  vertigo.  When,  however,  the  primary  auditory  and 
vestibular  symptoms  are  followed  by  numbness  of  the  corresponding 
side  of  the  face,  by  periods  of  diplopia  and  lowered  vision,  by  occipito- 
frontal pain  and  stiffness  of  the  neck,  by  unsteadiness  of  gait,  and, 
finally,  by  difficulty  in  swallowing  and  articulation  we  can,  according  to 
Cushing,  be  reasonably  sure  of  the  diagnosis  on  the  history  alone. 
Cushing  gives  the  following  list  of  possible  errors  in  diagnosis  :  (a)  The 
tumour  syndrome  is  misinterpreted  and  the  symptoms  ascribed  to  another 
lesion — e.g.,  Meniere's  disease,  Bell's  palsy,  trigeminal  neuralgia,  multiple 
sclerosis,  multiple  neuritis  of  cerebral  nerves,  occipital  neuralgia,  torti- 
collis, bulbar  paralysis,  locomotor  ataxia,  tuberculous  or  syphilitic  basal 
meningitis,  circumscribed  serous  meningitis  in  the  lateral  cistern,  (6)  A 
tumour  is  correctly  diagnosed  but  incorrectly  localized — e.g.,  tumours 
of  the  corpora  quadrigemina,  psammoma  of  the  third  ventricle,  tumours 
of  the  temporal  lobe,  of  the  Gasserian  ganglion,  of  the  cortical  facial 
area,  or  of  the  frontal   lobe,     (c)   A  tumour  is  correctly  diagnosed   and 
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localized  in  the  cerebellopontine  angle,  but  the  relation  of  the  growth 
to  the  eighth  nerve  is  not  appreciated.  Here  an  accurate  chronological 
history  of  the  case  is  very  important. 

There  may  be  difficulty  in  diagnosing  the  side  of  the  tumour.  In 
Henschen's  first  case  and  in  Ziegenweidt's  case  a  right-sided  acusticus 
tumour  was  wrongly  diagnosed  as  left-sided.  (The  trouble  arises  from 
the  size  of  the  tumour,  which  presses  the  brain  stem  over  to  the  other 
side.)  The  best  method  is  to  judge  by  the  deafness — e.g.,  in  both  the 
cases  referred  to  above  there  was  right-sided  deafness.  Vestibular 
examination  would  further  confirm  the  diagnosis,  but  was  not  known  at 
the  time  of  these  two  cases.  Henschen's  views  may  be  summarized  as 
follows  :  (1)  The  discovery  of  choked  disc  on  ophthalmoscopic  examina- 
tion serves  to  distinguish  tumour  of  the  eighth  nerve  from  Meniere's 
disease.  (2)  In  the  diagnosis  between  cerebello-pontine  angle  tumour 
and  intracerebellar  tumour  the  late  occurrence  of  choked  disc  favours 
the  latter.  (3)  In  distinguishing  acoustic  tumours  from  those  of  the 
petrous  pyramid  or  the  dura  mater  Henschen  holds  that  the  X-rays 
should  help.  He  lays  stress  upon  the  otological  examination  of  the 
case.  Barany  claims  to  be  able  to  make  the  diagnosis  from  the  historv 
of  deafness  and  giddiness  and  the  ear  examination  before  other  cranial 
nerve  symptoms  arise.  Henschen  gives  details  of  a  case  of  tumour  of 
the  right  temporal  lobe  which  was  diagnosed  by  the  neurologist  as  one 
of  cerebello-pontine  angle  tumour,  although  Holmgrens  examination 
of  the  ear  showed  that  there  was  not  complete  deafness  on  the  right 
side  and  that  the  caloric  reaction  was  still  present.  Holmgren  believed 
that  the  deafness  was  due  to  "  choked  labyrinth  "  and  that  the  case  was 
not  one  of  cerebello-pontine  angle  tumour,  and  turned  out  to  be  right. 
Further,  in  this  case  X-ray  examination  showed  the  internal  meatus  to 
be  equal  on  the  two  sides.  Henschen  points  out  that  the  portion  of 
the  tumour  in  the  internal  meatus  dilates  the  meatus,  and  that  this  can 
be  seen  in  a  good  X-ray.  In  one  of  his  cases  the  left  (affected)  meatus 
had  a  diameter  of  5  mm.,  while  the  right  meatus  was  only  2'5  nun. 
(4)  Regarding  the  diagnosis  between  acusticus  tumour  and  acusticus 
neuritis  Henschen  says  that  the  latter  is  usually  bilateral,  when 
except  in  the  rarest  cases,  the  tumour  is  unilateral.  Further,  the 
tumour  affects  both  cochlear  and  vestibular  divisions,  whereas  net; 
shows  a  tendency  to  affect  the  former  alone. 

Ziehen  states  that  the  presence  of  choked  disc  is  opposed  to  intra- 
pontine  tumour,  as  also  is  the  unilateral  character  of  the  cochlear 
and  vestibular  trouble.      According    to    Hezel,    pontine    tumours    are 
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characterized  by  paralysis  of  the  eye  muscles.  On  the  other  hand, 
the  oculomotor  nerves,  with  the  possible  exception  of  the  sixth,  are 
affected  late  in  cerebello-pontine  angle  tumours.  Gordon  Holmes 
and  Grainger  Stewart  state  that  in  intracerebellar  cases  the  subjec- 
tive rotation  and  the  apparent  rotation  of  external  objects  are  in  the 
same  direction — i.e.,  towards  the  contralateral  side.  In  extracerebellar 
cases  these  two  are  sometimes  opposed.  This  observation  is  doubted 
by  Oppenheim,  who  states  that  ocular  paresis,  unilateral  loss  of  the 
corneal  reflex  and  of  the  function  of  one  eighth  nerve  make  up  the 
characteristic  triad  of  an  acusticus  tumour. 


Prognosis. 

Sorgo  gives  one  and  a  half  to  two  years  as  the  duration  of  life  from 
the  first  symptoms  till  death.  One  of  Alexander's  cases  was  very  rapid — 
the  symptoms  only  lasting  eight  months.  On  the  other  hand  Toynbee's 
case  had  deafness  for  twenty  years,  and  one  of  Henschen's  cases  for 
sixteen  years  before  death.  In  Frankl-Hochwart's  and  Eamsay  Hunt's 
case  there  was  tinnitus  and  deafness  for  six  years  {see  Cases  I  and  III). 
Henschen  gives  the  average  duration  of  illness  as  three  and  a  half  years. 
Cases  occurring  in  comparatively  young  subjects  are  apparently  more 
rapid  in  their  progress  than  those  in  older  people.  Gushing  distinguishes 
(1)  an  initial  stage  of  auditory  and  vestibular  'manifestations  lasting 
one  year ;  (2)  an  intermediate  stage,  lasting  from  six  months  to  a 
year,  with  occipitofrontal  pain,  cerebellar  inco-ordination  and  involve- 
ment of  adjacent  cerebral  nerves ;  (3)  a  terminal  stage,  with  choked 
disc,  difficulty  of  speech  and  swallowing,  cerebellar  crises  and  respiratory 
difficulty. 

Funkenstein  states  that  only  solitary  unilateral  tumours  are  suitable 
for  operation.  Bilateral  cases  are  associated  with  more  or  less  general 
neurofibromatosis. 

Treatment. 

It  is  not  the  object  of  this  paper  to  discuss  the  details  of  surgical 
treatment.  It  may,  however,  be  stated  that  there  are  two  routes  by 
which  the  tumour  may  be  reached  :  (1)  Occipital — either  (a)  unilateral 
(Krause),  or.  (b)  bilateral  (Gushing)  ;  (2)  translabyrinthine  (Panse  and 
<^uix).  (These  two  routes  may  be  combined.)  (la)  Henschen's 
statistics  from  forty-two  collected  cases  show  that  the  mortality  by  the 
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Krause  method  was  80  per  cent,  (lb)  Cushing's  statistics  show  a  great 
improvement  on  the  above,  as  the  mortality  was  only  20  per  cent.  2 
In  1904,  Panse  proposed  that  acusticus  tumours  should  be  removed 
through  the  middle  and  inner  ear,  and  in  1911  Quix  of  Utrecht  was  the 
first  to  operate  by  this  route.  As  the  labyrinth  is  functionally  dead  in 
these  cases  one  need  have  no  hestitation  in  removing  it.  Schmiegelow 
remarks  that  in  healthy  people  the  tympanum  and  antrum  are  sterile, 
and  for  this  reason  there  ought  to  be  no  danger  of  meningitis.  The 
only  objection  to  the  translabyrinthine  route  is  the  risk  to  the  facial 
nerve  and,  although  this  nerve  withstands  destruction  better  than  the 
auditory,  by  the  time  the  patient  is  seen  it  has  already  been  destroyed  by 
the  tumour  in  many  cases.  If, however,  the  facial  nerve  be  healthy,  it  can 
be  entirely  exposed  throughout  its  course  in  the  petrous  bone  and  turned 
to  one  side,  though  this  adds  greatly  to  the  difficulty  and  length  of  the 
operation.  In  order  to  remove  the  growth,  which  may  be  as  large  as  a 
bantam's  egg,  it  is  necessary  to  perform  a  free  radical  mastoid  operation 
and  thereafter  to  obtain  space  reaching  in  front  to  the  carotid  canal, 
below  to  the  jugular  bulb,  behind  to  the  sigmoid  sinus,  and  above  to 
the  dura  of  the  temporo-sphenoidal  lobe.  The  danger  of  injuring  the 
carotid  is  small,  as  this  vessel  runs  in  a  canal  which  one  can  break  open 
without  difficulty  in  the  removal  of  the  petrous  pyramid.  (Euttin  had 
already  shown  that  it  was  possible  to  remove  the  petrous  pyramid  during 
life.)  Bleeding  from  the  sigmoid  sinus  can  be  stopped  by  plugging,  but 
the  inferior  petrosal  sinus  and  jugular  bulb  are  much  more  likely  to  be 
injured  and  to  give  rise  to  troublesome  haemorrhage.  In  fact,  the 
operation  may  have  to  be  broken  off  on  account  of  severe  bleeding. 
This  need  not  prevent  a  successful  result  after  a  pause  of  a  day  or  two 
(Quix  original  case).  The  escape  of  cerebro-spinal  fluid  is  not  likelv  to 
give  rise  to  trouble.  After  removal  of  the  petrous  pyramid,  one  raises 
the  temporo-sphenoidal  lobe  and  splits  the  dura  beneath  the  superior 
petrosal  sinus  as  wrell  as  that  lining  the  internal  meatus,  and  thus  com- 
pletely exposes  the  tumour.  After  the  tumour  has  been  removed,  in 
one  piece  or  in  bits,  the  wound  cavity  is  packed  with  iodoform  gauze  or 
worsted,  and  a  plastic  operation  is  performed  on  the  membranous 
meatus  as  at  the  end  of  an  ordinary  radical  mastoid  operation.  Forselles 
records  a  case  operated  on  by  this  method  and  states  that  the  pal 
was  free  from  recurrence  two  years  later. 

Schmiegelow  states  that   he  only  knows  of  four  cases  which  have 
been  operated  on  by  the  translabyrinthine  route,  but  as  yet  there  I 
been  no  deaths.     He  thinks  that  if  a  tumour  cannot  be  removed  by  the 
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translabyrinthine  route,  it  cannot  be  removed  by  the  paracerebellar 
one,  though  the  adoption  of  the  former  method  does  not  prejudice  a 
subsequent  operation  by  the  latter.  He  holds  that  the  translabyrinthine 
is  the  only  method  which  one  can  adopt  with  success  in  a  case  of  true 
tumour  of  the  acoustic  nerve  within  the  internal  auditory  meatus. 
Schmiegelow  admits,  however,  that  the  translabyrinthine  route  is  the 
more  difficult,  especially  for  the  general  surgeon  who  is  not  accustomed 
to  the  topography  of  the  parts. 

In  conclusion  the  writer  desires  to  tender  his  sincere  thanks,  first, 
to  Dr.  Edwin  Bramwell  for  permission  to  record  Case  III,  and  also  for 
his  assistance  in  regard  to  the  symptomatology  of  the  affection  ; 
secondly,  to  Professors  Lorrain  Smith  and  Theodore  Shennan  for  help 
concerning  the  histological  changes  ;  thirdly  to  Mr.  Kichard  Muir  for  the 
photomicrographs  ;  and  lastly  to  the  Carnegie  Trust  for  providing  the 
illustrations. 
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DISCUSSION. 

The  President:  I  need  scarcely  say  the  thanks  of  the  Section  are  once 
more  due  to  Mr.  Fraser  for  the  exhihition  of  his  beautiful  slide>  which  we  have 
-ecu  with  such  interest  and  profit.  Obviously  they  represent  an  extraordinary 
amount  of  research  and  of  excellent  work  done,  and  our  Section  should  be 
proud  that  one  of  its  members  can  bring  forward  such  work  as  'Sir.  Fraser  has 
done.  Sir  Charles  Ballance  asked  me  to  express  his  regret  that  he  was  unable 
to  stay  longer,  as  he  wished  to  thank  Mr.  Fraser  and  congratulate  him  on 
his  work.  He  also  said  he  was  particularly  interested  in  the  "  choked 
labyrinth  "  theory,  which  he  regards  as  a  very  good  explanation  of  some  of 
the  appearances  which  Mr.  Fraser  has  demonstrated.  What  interested 
particularly  were  his  remarks  about  the  small  excavations  in  the  bone. 

I    have  only  once    seen   anything  which    corresponds  to  that,  and   it  v.. 
puzzling    case    in    a    lady   who    had    hail    her    breast    removed    for  carcinoma 
seventeen  years  before  she  came  under  my  care.     She  was  sent  to  me  becau>e 
she  had  pain  over  the  left  frontal  sinus  and  a  swelling  of  the  lei;  upper  eyelid. 
We  thought  she  had  probably  some  infection  in  her  sinu^.     When  we  • 
the    front    surface    of    the    frontal    bone    we    weir    puzzled    by    a    number    of 
translucent  little  swellings  the  size  ^\  a  split  pea  on  the  surface  of  the  frontal 
bone.     When    scraped    otV   these   left   small   eroded    pits  in    the  bone.     The 
pathologist  reported  that   these  small    nodules   were   nest-   o\   epithelial  cells, 
obviously  malignant.      We  then  remembered  the  old   trouble  in  her  bn 
Eventually  other  growths  appeared  in  different  regions  of  the  bods   and  the 
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patient  died.     If  any  members  have  had  experience  of  tumours  of  the  auditory 
nerve,  I  hope  they  will  give  us  the  benefit  of  it. 

Mr.  W.  M.  MOLLISON  :  I  have  operated  upon  one  case  of  acoustic  nerve 
tumour.  The  patient  had,  I  think,  the  symptoms  which  Mr.  Fraser  has 
described  :  she  was  completely  deaf  in  the  left  ear,  had  bad  attacks  of 
vertigo,  and  very  severe  headache.  I  removed  a  tumour  from  the  eighth 
nerve  the  size  of  a  hazel  nut  and  for  the  time  she  made  an  excellent 
recovery  ;  after  the  operation  she  could  hear  a  whisper  6  in.  from  that  ear  ; 
I  could  never  give  myself  a  satisfactory  explanation  of  this.  She  died  with 
mental  symptoms  three  months  later.  I  went  in  behind  the  lateral  sinus,  in 
the  posterior  fossa,  and  pushed  the  cerebellum  backwards. 

Mr.  SYDNEY  SCOTT :  I  think  all  who  have  bad  any  experience  in  the  kind 
of  work  Mr.  Fraser  has  done  and  the  results  of  which  he  has.  laid  before  the 
Section  to-day,  will  realize  the  many  hours  he  must  have  spent  in  obtaining 
and  preparing  his  material.  Not  only  this  Section  but  the  Eoyal  Society  of 
Medicine  are  to  be  congratulated  on  the  communication  which  we  have  received. 
There  is  only  time  to  refer  to  certain  details.  The  changes  in  the  labyrinth 
which  Mr.  Fraser  describes  as  "  choked  labyrinth " — a  term  which  is 
comparable  to  the  changes  seen  in  the  retina — are  familiar  in  sections  of  the 
labyrinth  in  lateral  recess  tumours.  I  have  some  sections  showing  the  same 
condition.  In  some  cases  the  auditory  neoplasm  undoubtedly  invades  the 
tympanic  coil  of  the  cochlea.  I  showed  one  example  about  ten  years  ago  and 
l-egarded  it  then  as  indicating  the  necessity  of  removing  the  labyrinth  as  well 
as  the  tumour.  There  are  many  intracranial  tumours,  excluding  auditory 
nerve  tumours,  which  cause  a  certain  degree  of  deafness  difficult  to  distinguish 
from  that  usually  assigned  to,  say  "senile  nerve  deafness,"  but  in  the  case  of 
brain  tumours  being  associated  with  high  intracranial  tension,  one  has  been 
accustomed  to  attribute  the  deafness  to  high  pressure.  Using  Mr.  Fraser's 
term  we  may  now  speak  of  such  conditions  as  due  to  "  choked  labyrinth." 
In  these  non-auditory  nerve  tumours  there  is  only  partial  deafness  and  the 
vestibular  reactions  are  obtainable.  On  the  other  hand  in  assigning  the  seat 
of  a  tumour  to  the  auditory  nerve  one  can  only  safely  do  so  when  the  functions 
of  the  auditory  and  vestibular  divisions  of  the  eighth  nerve  are  completely 
defunct.  When  applied  to  the  investigation  of  auditory  nerve  tumours,  the 
real  value  of  the  so-called  Btirany  tests  depends  upon  the  certainty  with  which 
we  obtain  either  a  definitely  positive  or  an  absolutely  negative  reaction. 
Responses  to  the  caloric  tests  described  as  indicative  of  various  degrees  of 
excitability  cannot  be  relied  upon  in  the  diagnosis  of  an  eighth  nerve  tumour. 
I  have  now  seen  nearly  thirty  cases  of  tumour  involving  the  auditory  nerve  in 
twelve  years,  and  find  that  complete  negativity  is  the  most  valuable  sign  to 
rely  upon  so  far  as  auditory  and  vestibular  reactions  are  concerned.  It  is  due 
that  in  the  earlier  Btages,  before  the  true  state  of  affairs  e;in  lie  diagnosed, 
auditory  niul  vestibular  responses  are  present,  and  I  have  known  more  than 
one    patient    who    had    previously    been    treated    for    months    l>\    systematic 
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Eustachian  catheterization.  This  was  tolerated  the  more  easily  because 
fifth  nerve  became  involved  and  there  was  total  loss  of  sensation  in  the  nasal 
cavity.  Seeing  that  defective  hearing,  tinnitus,  and  dizziness  are  common  to 
Eustachian  disabilities  and  auditory  nerve  tumours,  it  is  well  to  be  guarded 
in  the  expression  of  opinion  too  soon,  and  such  cases  require  to  he  kept  under 
medical  observation  from  time  to  time.  In  several  cases  the  tumours  have 
been  bilateral,  and  in  some  there  have  been  other  tumours  in  the  nervous 
system.  I  have  previously  referred  to  the  man  with  bilateral  facial  para! 
absolute  deafness  to  air  and  bone  conduction  for  all  tones,  who  could  tolerate 
a  galvanic  current  of  20  ma.  transcranially  without  feeling  giddy  or  showing 
any  sign  of  vertigo  or  forced  movements,  owing  to  total  loss  of  the  vestibular 
functions  of  both  eighth  nerves.  Mr.  Fraser  quotes  Wittmaack's  findings  that 
after  division  of  the  eighth  nerve  Corti's  organ  degenerated,  but  the  vestibular 
apparatus  was  unchanged.  I  had  a  case  which  I  have  described  elsewhere  as 
that  of  Mrs.  C,  who  had  a  tumour  of  the  sheath  of  the  auditory  nerve  winch 
was  flattened  into  a  thin  band,  but  the  apical  coils  of  the  cochlea  contained 
perfect  Corti's  cells.  This  is  especially  interesting  because  during  the  two 
months  preceding  her  death  she  became  progressively  deaf  to  the  low  tones  in 
the  scale.  I  tested  her  every  ten  days  up  to  the  day  before  she  died,  and  the 
most  notable  feature  was  the  definite  raising  of  the  low  limit  to  aerial 
conduction  in  the  affected  ear.  The  low  limit  on  each  occasion  being 
approximately  and  successively  30-60-90-120  and  so  on  up  to  about  400  d.v. 
I  refrain  from  saying  more  at  present,  but  the  subject  is  one  of  great  interest 
and  I  again  express  tribute  to  Mr.  Fraser  for  his  admirable  work. 

Dr.  Jobson  Horne  :  Can  these  cases  be  so  rare  after  all  ?     Mr.  Scott  says 
he  has  seen  thirty  of  them.     It  may  be  we  see  so  few  because  they  are  not 
diagnosed.     I  remember  a  case  the  specimen  from  which  was  shown  in  the 
Otological    Congress   Museum   at   the  International    Meeting  in    1898.       The 
patient  was  a  woman,  aged  54,  and  she  had  a  tumour  at  the  internal  auditory 
meatus,  partly  cystic  and  partly  solid.     It  puzzled  us  much  at  the  time,  and 
that  is  the  reason  of  my  recollection  of  it.     The  tumour  was  not  much  larger 
than  a  pea,    and   the    fibres  of   the  nerve  were    stretched  over  the   tumour. 
However,  she,  like  the  other  patients,  succumbed,  if  not  to  the  treatment  to 
the  disease.       She  was  insane  four  years  before  she  died.       She  was  quite  deaf 
on  that  side   and  suffered  considerable  pain.      1    wish    to   add  my  thanks 
Mr.  Fraser  for  having  brought  this  subject  before  us.      I   would  like  to  hear 
more  about  the  aetiology  of  the  disease,   though  we   are  presented  with   an 
excellent  summary  in  these  notes;  I  wish   we  could  always  have  particulars 
served  in  this  modern  and  concise  form.     I  would  like  to  know,  tor  ins; 
whether  these  tumours  are   regarded    as   congenital    in   origin.       li   they  are 
congenital   why  is  it  they  take  so  long  to  develop  and  eventually  to  desl 
life'.'      I  think  there  is  something  to  be  said  for  the  view  that  tnening 
as  a  factor.      Until  we  know  more  about    the  origin  of  these  tumours  we  shall 
not  make  progress  in  their  treatment. 
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Mr.  E.  D.  D.  DAVIS  :  It  would  be  interesting  to  know  how  many  early 
cases  of  auditory  nerve  tumour  one  fails  to  diagnose.  In  ordinary  practice  it 
must  be  a  rare  condition,  and  there  is  only  one  specimen  of  the  tumour  I  have 
seen  in  the  Museums  of  the  London  hospitals,  namely,  in  University  College 
Hospital.  Cushing,  in  his  book  in  1917,  quotes  thirty-four  cases,  and  Mr. 
Sydney  Scott  tells  us  he  has  seen  thirty.  My  experience  consists  of  two 
doubtful  cases  in  fifteen  years  in  my  clinic.  With  regard  to  the  early  diagnosis, 
a  case  of  unilateral  nerve  deafness  with  involvement  of  the  fifth  nerve  would 
suggest  an  acoustic  tumour.  Occasionally  it  is  difficult  to  be  certain  that  the 
loss  of  hearing  is  a  pure  nerve  deafness  or  a  middle-ear  deafness.  I  was  asked 
to  see  a  case  of  extra-cerebellar  tumour  in  the  ward  this  morning.  The  patient 
was  deaf  in  the  left  ear,  had  nystagmus  with  possible  weakness  of  the  face  and 
muscles  of  mastication.  On  doing  the  rough  hearing  tests  it  was  difficult  to  say 
whether  it  was  a  middle-ear  or  nerve  deafness,  as  in  some  of  these  cases  there 
has  been  middle-ear  catarrh  or  suppuration,  and,  owing  to  the  existence  of 
nystagmus,  the  caloric  test  is  inapplicable.  I  would  like  to  hear  from  Mr. 
Fraser,  Mr.  Scott,  or  others,  what  are  the  early  signs  of  these  tumours,  as 
I  have  the  uncomfortable  feeling  of  having  missed  many  acoustic  tumours. 

Mr.  J.  S.  FRASER  (in  reply)  :  I  wish  to  express  my  thanks  to  the  President, 
and  to  the  meeting  generally,  for  the  kind  way  in  which  my  communication 
has  been  received.  1  was  interested  in  what  the  President  said  about  the 
condition  of  the  frontal  bone  in  your  case  of  malignant  disease.  The  erosions 
in  my  Case  II  were  caused  by  what  appears  to  be  gliomatous  tissue.  There 
were  no  giant  cells  in  it.  Professor  Lorrain  Smith,  to  whom  I  showed  the 
specimens,  could  not  explain  why  this  gliomatous  tissue  was  eating  out  deep 
pits  in  the  cranial  bones.  I  congratulate  Mr.  Mollison  upon  his  case.  I 
think  the  reason  Mr.  Sydney  Scott  has  seen  so  many  of  these  cases  is  that  he 
is  connected  with  a  very  large  Hospital  for  Nervous  Diseases  :  in  other  words, 
these  cases  are  only  diagnosed  by  the  neurologists  who  then  call  in  the  otolo- 
gists. It  ought  to  be  the  other  way  about.  Otologists  abroad  are  diagnosing 
such  cases.  Quix,  of  Utrecht,  operated  by  the  translabyrinthine  route  on  one 
of  these  tumours,  while  it  was  the  size  of  a  cherry,  and  was  still  in  its  capsule 
in  the  internal  auditory  meatus.  If  we  can  diagnose  them  at  that  stage  we 
can  do  something  for  the  patient.  If  you  read  the  works  of  Cushing  and 
Henschen  you  will  realize  what  a  hopeless  business  it  is  to  operate  at  the 
"  neurological  "  instead  of  at  the  "  otological  "  stage.  Cushing  hardly  pretends 
to  do  more  than  a  decompression  operation.  The  patient,  if  he  survives,  lives 
lor  a  year  or  two,  but  seldom  more.  If  we  could  find  these  cases  of  unilateral 
deafness,  with  giddiness,  nystagmus  and  loss  of  caloric  and  galvanic  reaction, 
and  if  we  could  have;  skiagrams  so  perfected  that  we  could  see  the  dilated 
internal  auditory  meatus,  we  might  be  able  to  diagnose  them  at  the  "  otological," 
as  apart  from  t  ho  "  neurological  or  general  surgical,"  stage.  I  agree  that  these 
cases  of  unilateral  deafness  with  noises  and  giddiness  should  not  be  sent  away 
and  told  that  nothing  can  he  done  for  them  :  they  should  he  kept  under  obser- 
vation and  asked   to  report   every  three  or  four  months  if  they  come  from  a 
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distance — oftener  if  they  live  near  the  hospital.  We  may  thus  learn  to 
diagnose  these  cases  at  an  earlier  stage.  I  am  sorry  I  am  not  ahle  to  claim 
"  choked  lahyrinth  "  as  my  own  phrase  :  the  credit  is  due  to  a  foreign  observer, 
whose  name  I  do  not  at  the  moment  remember.  I  agree  with  Mr.  Sydney 
Scott  in  his  difficulty  regarding  such  expressions  as  "  hyper-  or  hypo-excitable 
labyrinth."  We  know  where  we  are  wben  we  have  to  deal  with  an  absolutely 
normal  labyrinth  or  a  quite  functionless  one.  Well-recorded  cases  of  tumour 
of  the  auditory  nerve,  however,  show  that  all  such  patients  are  not  necessarily 
totally  deaf,  and  that  there  is  not  of  necessity  a  total  loss .  of  vestibular 
irritability.  Therefore  it  is  not  going  to  be  an  easy  matter  to  diagnose  these 
tumours  in  the  very  earliest  stage.  Loss  of  the  lower  tones  is  very  important. 
If  you  have  a  case  of  unilateral  nerve  deafness  with  raised  lower  tone  limit 
and  diminution  or  loss  of  vestibular  reaction  the  presumption  in  favour  of 
acoustic  tumour  seems  to  be  pretty  strong.  In  the  ordinary  case  of  nerve 
deafness  the  patient  can  hear  the  C32  fork — e.g.,  cases  of  senile  nerve  deafness. 
I  have  gone  carefully  into  the  literature  of  most  of  the  recorded  cases  of  eighth 
nerve  tumour  and  find  that  in  several  this  raising  of  the  lower  tone  limit  is 
reported.  It  was  present  in  two  of  my  cases.  There  is  also  a  lowering  of  the 
upper  tone  limit,  producing  a  concentric  narrowing  of  the  auditory  field.  As 
to  the  pathology  of  the  labyrinthine  affections  I  have  shown  on  the  screen, 
there  are  three  possibilities  :  (l)  There  is  first  the  question  of  an  infective 
process — a  labyrinthitis  coming  from  the  middle  ear  or  from  the  meninges. 
In  the  first  case  the  histological  changes  were  very  like  those  produced  by  a 
former  labyrinthitis.  There  was  some  evidence  of  former  otitis  media  on  both 
sides.  On  one  side  there  was  filling  up  of  the  hollow  spaces  of  the  inner  ear 
by  new  connective  tissue  and  bone  formation,  while  on  the  other  side  there 
were  similar  changes  in  the  labyrinth  and  also  an  auditory  nerve  tumour. 
(2)  The  tissue  present  in  the  labyrinth  may  be  tumour  growth  due  to  infiltra- 
tion along  the  nerve  or  vascular  paths.  If  this  is  so  operation  by  the  trans- 
labyrinthine route  is  the  only  method  of  curing  the  case.  (3)  The  third 
possibility  and  the  most  likely  one  is  that  we  have  to  deal  with  a  labyrinth 
"  choked  "  in  the  early  stages  by  a  fibrin  network,  and,  later  on,  by  a  new 
formation  of  connective  tissue  and  bone. 


Atresia  of  Left  External  Auditory  Meatus. 
By  H.  Bedford  Russell,  F.R.C.S. 

(Introduced    by    Mr.  .  H.    BUCKLAND    -Jones). 

Male,  aged  24.  Eight  ear  used  to  run  in  childhood.  Operations 
at  the  ages  of  7  and  12  years.  Left  ear  has  never  run.  Hearing  in 
the  left  ear  is  remarkably  good :  conversational  voice  is  heard  at  6  ft. 


162      Russell :  Atresia  of  Left  External  Auditory  Meatus 

Weber's  test  is  referred   to  right.     Rinne's  test   negative  both  sides. 
Loss  of  bone  conduction  very  slight. 

I  should  be  glad  of  opinions  on  the  origin  of  the  condition  and 
on  the  advisability  of  treatment,  if  any. 

DISCUSSION. 

The  PRESIDENT  :  Five  years  ago  I  showed  a  stout  woman  with  a  bilateral 
condition  of  the  same  kind,  which  dated  from  the  time  she  had  scarlet  fever  as 
a  child.  There  were  concentric  pin-point  openings  at  the  junction  of  the  bony 
and  cartilaginous  meatuses.  Even  after  the  length  of  time  referred  to  there 
was  great  improvement  in  her  hearing  and  relief  from  the  tinnitus  by  inflation 
of  the  ears  with  a  catheter. 

Mr.  Layton  :  At  the  Pensions  Aural  Board  I  saw  an  exactly  similar  case 
of  atresia  with  pin-hole  orifices  on  either  side,  with  suppuration  beneath  on 
one  side  but  not  on  the  other.  The  skin  appeared  to  be  quite  normal  down  to 
the  hole,  and  showed  no  evidence  of  scarring.  From  touching  it  with  a  probe 
it  seemed  that  in  one  area  there  were  little  masses  of  bone,  as  though  under- 
lying osteomata  were  present.     I  thought  the  condition  was  a  congenital  one. 

Mr.  SYDNEY  SCOTT  :  I  think  this  case  is  one  of  atresia  due  to  cicatrization 
of  the  external  auditory  canal,  for  the  skin  is  puckered  at  the  isthmus  and 
is  almost  insensitive  to  the  probe.  That  the  condition  is  acquired  seems  the 
more  likely  from  the  fact  that  the  patient  has  had  middle-ear  suppuration 
on  the  other  side  for  which  the  radical  mastoid  operation  has  been  performed. 

Mr.  W.  M.  MOLLISON  :  I  have  tackled  one  of  these  cases.  I  opened  the 
mastoid  and  took  away  bone,  then  cut  a  flap  as  for  a  mastoid,  and  skin-grafted 
the  whole  area.     The  patient  did  fairly  well. 

Mr.  LAWSON  WHALE  :  I  tried  to  follow  the  treatment  adopted  by  the 
French  in  two  or  three  cases,  and  do  an  operation  through  the  meatus  for 
traumatic  cases  immediately  after  the  war.  I  do  not  think  they  can  be 
satisfactorily  dealt  with  through  the  meatus.  I  find  that  with  a  flap  they 
do  all  right. 

Mri  BEDFORD  BUSSELL  (in  reply)  :  I  am  grateful  for  having  heen  given 
the  opportunity  to  show  the  case.  I  brought  it  forward  in  the  hope  of 
ohtaining  advice  as  to  treatment,  or,  indeed,  as  to  whether  treatment  is 
indicated.  He  can  hear  ordinary  conversation  at  (>  ft.,  and  he  says  he  is 
well  content  with  it.  I  feel  he  could  be  improved  by  having  the  diaphragm 
removed  from  the  meatus.  And  I  believe  it  could  be  attacked  through  the 
meatus  and  the  raw  area  covered  by  inserting  a  skin-graft  over  a  wax  mould  of 
the  meatus.  1  have  used  that  method  in  two  cases  of  almost  complete  atresia 
following  gunshot  wound,  and  it  was  successful.  I  agree  that  this  is  the  result 
of  a  pathological  change,  and  that  it  is  not  congenital. 
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Case  of   (?)  Vertigo. 
By  W.  M.  Mollison,  M.Ch. 

J.  L.  F.,  aged  32,  was  referred  to  me  by  Dr.  Cohen,  of  Aldershot, 
in  May,  1919,  on  account  of  attacks  of  vertigo.  He  has  had  attacks 
of  vertigo  since  1918  when  he  was  in  the  Army ;  usually  two  a  week 
but  has  had  five  in  a  week.  Objects  appear  to  move ;  the  patient 
cannot  stand ;  he  has  vomited.  Attacks  less  frequent  lately.  Deaf- 
ness in  left  ear,  perhaps  coinciding  with  onset  of  vertigo.  Tinnitus, 
throbbing.  Membranes  dull  but  normal  inclination.  Tubes  clear, 
Wassermann  reaction  negative. 

May,  1919  :  Examination  showed  the  left  ear  almost  completely 
deaf,  though  the  highest  notes  of  the  monochord  were  heard. 

June,  1919  :  Examination  of  the  labyrinth  showed  left  labyrinth 
was  functional,  caloric  test  produced  slight  reaction  with  past  pointing. 

August,  1919  :  Lumbar  puncture ;  fluid  clear  but  under  considerably 
increased  pressure.  Re-testing  of  labyrinths :  Caloric  right  normal 
response,  vertigo,  nystagmus  and  past  pointing ;  left  vertigo,  very  little 
nystagmus,  marked  past  pointing  with  both  arms.  Examination  of  the 
nervous  system ;  no  abnormality  found  (Dr.  Johnson).  The  lumbar 
puncture  improved  the  condition  and  the  patient  was  free  from  attacks 
for  six  weeks. 

May,  1920  :  Attacks  have  recently  been  more  severe  ;  three  week< 
ago  a  bad  attack  ;  fell  in  his  shop.  Examination,  left  ear,  hears  whisper 
at  1  in.  (with  noise  apparatus);  hearing  varies.  Labyrinth,  left, 
syringing  in  cold  water — vertigo,  nystagmus — past  pointing,  left  arm. 
not  right.  Response  sluggish.  Right  the  same,  vertigo,  nystagmus, 
past  pointing  with  right  arm,  not  left. 

Should  the  left  labyrinth  be  operated  on  ? 

Destruction  of  the  Tympanic  Membrane  by  Hot  Fluid. 

By  Lionel  Colledge,  F.R.C.S. 

The  patient  upset  a  cup  of  hot  tea  over  her  right  ear  four  months 
ago.     When  first  seen  two  months  ago  there  was  a  great   deal  ol 
charge  and  swelling  of  the  meatus.     This  condition  has  improved  under 
treatment  with  liquor  carbonis  detergens,  leaving  a  perforation  including 
jy — ot  4a 
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almost  the  whole  of  the  nierabrana  tensa.  In  Weber's  test  the  sound 
is  referred  to  the  left  ear.  Rinne's  test  is  positive  and  there  is  diminished 
bone  conduction.  Nystagmus  is  produced  almost  immediately  by  irri- 
gation with  cold  water.  Patient  complains  very  much  of  tinnitus  in 
the  right  ear  since  the  accident.  Bromide  has  little  or  no  effect  on  the 
tinnitus. 

DISCUSSION. 

Mr.  J.  F.  O'MALLEY  :  I  think  there  is  an  old  perforation  in  the  right  ear, 
one  unlikely  to  be  caused  by  something  hot  entering  the  ear,  and  that  idea  is 
supported  by  the  fact  that  if  you  look  at  the  membrane  on  the  other  side  you 
see  changes  which  suggest  that  at  an  earlier  period  there  was  inflammatory  or 
suppurative  trouble.  The  ear  is  doing  fairly  well,  but  tinnitus  is  the  symptom 
most  complained  of,  and  in  the  presence  of  that  our  armamentarium  is  limited. 
One  tries  fairly  large  doses  of  acid  hydrobrom.  dil.,  but  I  do  not  think  I  have 
ever  been  convinced  that  it  does  much  good  for  the  condition.  Sometimes  I 
have  had  better  results  from  blistering  the  skin  over  the  mastoid,  but  that  is 
not  an  infallible  cure  either. 

Mr.  E.  M.  WOODMAN  :  I  would  like  to  repeat  a  remark  Mr.  Somerville 
Hastings  made  to  me  when  we  were  examining  this  case — namely,  that  he  had 
had  a  similar  case  in  which  he  had  syringed  the  ear  with  too  hot  a  fluid,  and 
he  concluded  that  the  auditory  nerve  is  peculiarly  sensitive  to  heat.  His 
patient  became  stone  deaf  soon  after  that  accident. 
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A  Bodo-like  Flagellate  persisting  in  the  Urinary  Tract  for 
Five  Years,  the  Urine  remaining  Bacteriologically  Sterile 
throughout.1 

By  Arthur  Powell  and  A.  J.  Kohiyar. 

Dueing  the  past  seventy  years  four  observers  have  described  as 
a  human  parasite  a  flagellate  organism  found  in  the  urine.  The  first 
three  found  the  flagellate  in  decomposing  urine  only,  never  in  urine 
freshly  drawn  with  aseptic  precautions.  The  fourth,  Sinton,  on  two 
occasions  only,  found  flagellates  closely  resembling  those  now  reported. 
The  urine  at  the  first  examination  was  twenty-four  hours  old  and 
alkaline ;  the  second  observation  was  made  on  neutral  urine  six  hours 
after  it  was  passed.  He  always  failed  to  find  flagellates  in  urine 
passed  with  aseptic  precautions. 

Pathologists  were  therefore  hitherto  fully  justified  in  their  scepticism 
as  to  the  parasitic  nature  of  these  protozoa  which  they  regarded  as 
probable  aerial  contaminations.  In  1914  we  had  the  fortune  to  have 
under  observation  a  patient  whose  urine  constantly  contained  a  I 
number  of  flagellates  when  freshly  drawn  with  all  antiseptic  pre- 
cautions. This  year,  1919,  though  the  man  seems  in  perfect  health 
his  urine  still  contains  these  flagellates.  He  has  been  examined  almost 
daily  in  April  and  May,  and  at  longer  intervals  up  to  September. 
On  most  days  we  find  two  to  four  parasites  in  each  field  of  the  one- 
sixth  inch  objective  with  centrifuged  urine.     On  a  lew  occasions  they 

1  At  a  meeting  of  the  Section,  held  November   1,  1919. 
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are  much  more  numerous.  On  rare  occasions  several  fields  must  be 
searched  to  find  a  parasite.  The  flagellates  generally  live  for  four  to 
eight  hours  after  the  urine  is  passed.  They  die  when  decomposition 
sets  in. 

K.,  a  Parsi  clerk  aged  35,  in  good  health  up  to  March  29,  1914, 
felt  some  pain  on  that  date  in  the  right  loin,  and  found  the  next  urine 
resemblsd  milk  in  appearance.  He  consulted  us  next  day,  March  30, 
when  we  found  he  was  suffering  from  chyluria.  In  addition  to  a  few 
Filar ia  noctarna  embryos  and  the  usual  contents  of  chylous  urine  we 
observed  numerous  flagellates  actively  moving  in  the  urine.  These 
flagellates  continued  to  be  found  daily,  even  when  the  urine  was  drawn 
off  or  passed  with  all  aseptic  precautions  into  sterile  vessels.  Urine  so 
drawn,  was  added  to  agar  or  broth  with  uniformly  negative  results  as 
regards  bacterial  or  fungal  growth*.  At  intervals  the  urine  contained 
many  oxalate  crystals.  The  night  blood  contained  the  embryos  of 
Filar  ia  noctuma.  The  patient  remained  under  constant  observation 
till  November,  1914,  when  the  chyluria  ceased,  but  the  flagellates 
persisted  in  undiminished  numbers  giving  rise  to  no  harmful  symptoms. 

In  April,  1919,  he  appeared  in  perfect  health,  but  as  a  matter  of 
interest  we  again  examined  the  urine  and  found  the  flagellates  present 
in  large  numbers  in  almost  daily  examinations  for  a  month,  as  well  as 
on  other  less  frequent  examinations  up  to  September,  1919.  At  no 
examination  have  they  been  absent. 

In  1919  there  was  a  striking  change  in  the  activity  and  perhaps  in 
the  morphology  of  some  of  the  parasites  as  compared  with  1914.  In 
1914  the  parasites  were  exceedingly  lively.  There  was  considerable 
locomotion  with  almost  constant  rotation  of  the  body  and  rapid  lashing 
of  the  flagella.  The  lashing  of  the  flagella  was  so  rapid  that  both  we 
and  many  medical  men  who  kindly  examined  them  were  in  doubt  as  to 
their  number.  In  some  of  the  organisms  one  flagellum  at  times  trailed 
backward  in  corkscrew  fashion  giving  rise  to  an  illusory  resemblance  to 
an  undulant  membrane.  Most  of  the  parasites  were  oval  or  globular, 
a  few  were  turnip-shaped  with  a  suspicion  of  a  short  posterior  rod.  In 
1914  a  very  common  occurrence  was  to  find  a  congress  of  three, 
vigorously  jerking  or  butting  against  one  another — flagellar  end  towards 
the  centre — perhaps  an  attempt  at  conjugation.  Both  of  us  completely 
failed  to  fix  or  stain  the  protozoan  in  1914. 

We  are  indebted  to  many  colleagues  for  examining  and  attempting 
to  fix  the  flagellates,  but  their  success  was  unfortunately  no  greater  than 
ours.     We  specially  thank  Major  Taylor,  Colonel  Glen  Liston,  I. M.S., 
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Dr.  Turkhud  and  other  members  of  the  staff  of  Parel  Laboratory  ; 
also  Dr.  F.  D.  Bana. 

In  1919  the  flagellates  are  almost  all  globular  or  oval  in  shape  ;  only 
very  few  show  any  tapering"  at  the  posterior  end.  They  are  now  much 
more  sluggish  than  in  1914.  Locomotion  is  almost  absent ;  wriggling 
and  rotation  is  relatively  infrequent.  The  parasite  keeps  up  a  fairly 
brisk  lashing  of  the  flagella  but  pauses  at  intervals  so  that  they  can  be 
counted  without  difficulty.  As  a  rule  there  are  two  and  only  two  flagella, 
but  on  some  days  a  proportion  of  the  parasites  possess  four,  all  arising 
from  the  same  point.  These  are  doubtless  in  an  early  stage  of  fission. 
In  1919  we  can  see  nothing  like  an  undulant  membrane  and  only  very 
rarely  a  suspicion  of  a  rod.  The  body  is  from  12  p  to  16  /*  in  diameter  ; 
the  flagella  from  IS  /u,  to  24  /x  in  length. 

Dr.  Kohiyar  has  now  succeeded  in  fixing  the  animals.  Our 
previous  failures  were  due  to  allowing  the  cover-glass  preparations  to 
partially  dry.  Fixation  must  be  attempted  at  once  while  the  smear 
is  quite  fluid.  In  this  process  the  vast  majority  of  the  protozoa  are 
washed  away,  but  the  few  that  become  fixed  do  so  without  distortion 
and  can  be  well  stained  with  iron-haematin.  A  rather  large  and  central 
nucleus  is  thus  demonstrated  and  the  flagella  stain  well. 

We  are  greatly  indebted  to  Miss  Muriel  Robertson  who  has  taken 
much  interest  in  the  case.  She  pointed  out  that  flagellates  are  common 
intruders  in  the  intestine.  (In  India  one  of  us  (P.)  has  found  them  with 
great  frequency  in  cases  of  diarrhoea.)  In  this  case  the  chyluria  is 
proof  of  a  round-about  avenue  from  the  intestine  via  the  lacteals  to 
the  urinary  tract,  along  which  the  flagellates  may  have  originally 
migrated. 

That  the  flagellates  could  travel  alone  unaccompanied  by  any  of  the 
intestinal  flora,  such  as  Bacillus  coli,  is  a  remarkable  fact  and  points  to 
a  selective  inhibitory  action  of  the  tissues. 

As  regards  the  variation  in  the  flagellate's  habits  and  motility  in  the 
course  of  five  years,  we  would  suggest  that  if  the  animals  be  emigrant- 
from  the  intestine,  a  considerable  power  of  locomotion  was  necessary  to 
enable  them  to  swim  round  solid  particles  and  seek  their  food  in  the  far- 
from-homogeneous  contents  of  the  intestine.  In  the  fluid  homogeneous 
urine  the  faculty  of  locomotion  is  little  needed  and  the  parasite  has  in 
the  course  of  hundreds  of  generations  become  adapted  to  its  environment. 
The  apparent  morphological  variation  was  partly  error  in  observation. 
We  have  little  doubt  that  the  undulant  membrane  was  an  illusion  due 
to  a  free  flagellum  trailing  along  the  margin  of  the  body.     Until  w< 
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Sinton's  paper  we  considered  it  possible  that  more  than  one  species  of 
flagellate  was  present.  Sinton,  adapting  the  nomenclature  of  Fantham, 
Stephens,  Nuttall,  Castellani  and  others,  calls  his  flagellate  a  Prowazekia. 
He  found  considerable  variation  in  shape  as  did  we  in  our  earlier 
specimens.  That  this  variation  is  not  specific  was  proved  by  oval 
mother-cells  dividing  into  one  globular  and  one  carrot-shaped  daughter- 
cell.  Professor  Kohiyar  only  succeeded  in  staining  our  parasite  a  few 
days  before  I  left  India  and  I  have  made  only  a  brief  examination  of 
the  stained  specimens.  We  observed  no  contractile  nor  food  vacuole ;  no 
cytostome.  There  was  a  large,  nearly  central,  nucleus.  I  cannot  recall 
having  seen  any  kinetonucleus.  Sinton  found  a  large  pear-shaped 
kinetonucleus.  The  above-named  authors  say  that  if  there  be  a  kineto- 
nucleus the  flagellate  should  be  classified  as  a  Prowazekia — if  absent, 
as  a  Bodo. 

The  nomenclature  of  the  flagellates  is  at  present  of  so  unstable  a 
character  that  we  will  not  go  further  than  calling  the  one  in  question  a 
Bodonid. 
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The  Nature  of  Seriyn  Antitrypsin  and  its  Relation  to  Auto- 
lysis and  the  Formation  of  Toxins  in  Infection  and 
in    Anaphylaxis.1 

By  F.  H.  Teale  and  E.  Bach. 

From  the  Besearch  Laboratories,  Unvoersity  College  Hospital  Medical  School,  London.' 

(I)  Nature  and  Properties  of  Antitrypsin. 

(A)  The  Antitrypsin  of  Egg  White.— (a)  Relation  to  lipoids; 
(b)   isolation  and  properties  of  antitrypsin. 

(B)  Serum  Antitrypsin. — (a)  Action  of  lipoid  solvents  on  (1)  dried 
serum,  (2)  ordinary  serum  ;  (6)  endeavours  to  isolate  serum  anti- 
trypsin ;  (c)  soaps  as  antitrypsin  agents  ;  (d)  inhibition  of  antitrypsin 
by  (1)  acids  and  alkalis,  (2)  temperature,  (3)  incubation ;  (e)  adsorption 
of  antitrypsin  ;  (/)  mode  of  action  of  antitrypsin  ;  (g)  antitrypsin  in 
albumen  fraction  of  serum. 

(II)  Autolysis  of  the  Serum. 

{a)  Result  of   incubation  without   destruction  of    the   antitrypsin  ; 

(b)  result    of     incubation     after     destruction     of     the     antitrypsin  : 

(c)  sensitiveness    of   the    ferment    to    (1)  de-antitrypsinizin-    reag 
2)  reaction,  (3)  temperature;    (d)  adsorption  of  the  ferment. 

1  At  a  meeting  of  the  Section,  held  December  2.  1919. 
The  expenses  of  this  research  were   defrayed   by   a   grant   by   the   Medical   R 

Committee. 
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(III)   Autolysis  of  Solid  Tissues. 

(^4)  Liv$r. — (a)  Importance  of  complete  bacteriological  sterility ; 
(b)  effect  of  reaction  ;  (c)  effect  of  bacteria ;  (d)  effect  of  phosphorus  ; 
(e)  effect  of  bacterial  toxaemia. 

(B)  Leucocytes  and  Marrow. 

(IV)  Kelation  op  Antitrypsin  to  Tissue  Autolysis. 

(a)  Is  there  a  tissue  antitrypsin ? 

(b)  Influence  of  serum  antitrypsin  in  tissue  autolysis :  (a)  liver, 
(b)  marrow,  &c. 

The  relation  of  the  above  experiments  to  (a)  bacterial  toxaemia, 
(b)  anaphylaxis,  (c)  anaphylotoxin,  (d)  parasitism  and  pathogenesis  of 
bacteria  will  be  discussed  later  in  a  following  paper  dealing  with  the 
variations  of  antitrypsin  in  disease  and  anaphylaxis. 

Serum  Antitrypsin  and  Autolysis. 

The  following  experiments  on  antitrypsin  and  autolysis  were  carried 
out  preliminarily  to  an  investigation  into  the  variation  of  antitrypsin  in 
bacterial  infection  and  anaphylaxis  and  its  relationship  to  the  symptoms 
of  toxaemia. 

Various  investigators  have  been  struck  by  the  uniformity  of  the 
main  manifestations  of  bacterial  toxaemia  in  animals  of  the  same  species 
and  have  come  to  the  conclusion  that  the  symptoms  are  due  not  to 
specific  bacterial  endotoxins  but  to  a  non-specific  poison  formed  (1)  either 
from  the  bacteria  themselves  by  the  action  on  them  of  antibodies  and 
complement  (Teale  and  Embleton  [1],  Vaughan  [2]) ;  or  (2)  from  the 
plasma  of  the  infected  animal  (Jobling  and  Petersen  [3]).  These  last 
authors  believe  that  bacteria  can  adsorb  antitrypsin  and  so  allow  the 
plasma  proteolytic  enzymes  to  give  rise  to  proteose-like  toxic  bodies 
from  the  animal's  own  body  fluids.  Further  Wright  [4]  in  his  work 
claims  to  have  shown  that  certain  bacteria  can  only  grow  in  the 
tissues,  &c,  and  produce  toxins  when  the  local  adsorption  of  the  serum 
antitrypsin  is  sufficiently  great  to  allow  of  auto-digestion  of  the  tissue 
fluids,  and  the  consequent  production  of  sufficient  split  products  to 
allow  these  bacteria  to  grow. 

Lastly,  our  experiments  on  the  changes  in  the  nitrogen  content  of 
the  blood  in  bacterial  infection  showed  a  great  increase  of  non-coagulable 
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nitrogen,  chiefly,  in  fact  almost  wholly,  in  the  form  of  urea,  and  so  it 
became  necessary  to  investigate  the  influence  of  the  serum  antitrypsin 
on  tissue  autolysis  ;  and  also  to  determine  whether  a  special  tissue 
antitrypsin  was  present  or  not. 

Historical. 

Hildebrandt  [5]  made  the  first  observation  that  the  unheated  sera 
of  all  animals  and  also  egg  albumen  possess  a  marked  resistance  to  the 
action  of  proteolytic  enzymes.  Hahn  [6]  made  a  similar  observation  a 
few  years  later.  According  to  Levine  and  Sankey  [7]  this  antitryptic 
property  is  also  possessed  by  the  various  tissues  and  organs  of  the  body. 
Weinland  [8]  demonstrated  that  certain  intestinal  worms  contained  a 
powerful  antitrypsin,  to  which  he  attributed  their  ability  to  live  bathed 
in  the  intestinal  digestive  juices.  This  observation  was  confirmed  by 
Hamill'[9]  who  isolated  the  antitrypsin  of  intestinal  worms  and  studied 
its  properties.  He  showed  that  the  antitrypsin  was  not  a  lipoid  or 
a  lipoidal  combination.  The  antitrypsin  did  not  destroy  the  trypsin 
but  inhibited  its  action  for  a  time  until  it  was  itself  destroved  by  the 
trypsin.  Cathcart  [10]  showed  that  the  antitrypsin  is  connected  with 
the  albumen  fraction  of  the  serum. 

With  regard  to  the  nature  of  antitrypsin  there  are  various  views  : — 

(1)  That  it  is  a  true  antibody  in  the  sense  of  Ehrlich — (Achalme  [11] , 
Jochmann  and  Kantorowicz  [12],  Mayer  [18],  Eisner  [14],  and 
Wiens  [15]).  Mayer  states  his  belief  that  the  antitrypsin  is  an 
antibody  provoked  by  the  ferments  of  the  cells  as  antigens.  Eisner  [14] 
and  Wiens  [15]  believe  that  the  antigen  is  the  leucoprotease  of  the 
polymorphonuclear  cells.  Many  observers  claim  to  have  been  able  to 
produce  anti-enzymes  by  inoculating  animals  with  trypsin,  pancreas,  &c. 
The  results  are  very  contradictory  and  have  to  be  discarded  because 
of  the  action  of  the  precipitins  provoked  against  the  proteins  in  the 
antigens  used.  Delezenne  and  Pozerski  [l(i]  state  that  the  antitrypsin 
exerts  its  effect  chiefly  by  combining  with  the  kinase  activating 
trypsinogen.  Bayliss  and  Starling  [17]  oppose  this  view  and  believe 
that  the  antitrypsin  acts  directly  upon  the  trypsin. 

{•!)  Rosenthal  [18]  also  suggested  that  the  inhibition  was  due  to  the 
presence  of  proteoclastic  cleavage  bodies  in  the  sera  used.  Bayliss  L9  , 
Abderhalden  and  Grigon  -JO]  found  thai  some  of  the  products  of  tryptic 
digestion  inhibited  the  further  action  of  the  enzyme  to  Borne  extent. 
Later  Walters   [21]    showed  that  this  occurs  only  to  a  slight  extent  and 
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that  the  inhibition  by  serum  is  far  too  great  to  be  accounted  for  in 
this  way. 

(3)   That  the  antitrypsin  is  lipoidal  in  nature. 

Schwarz  [22]  and  Sugimoto  [23]  believe  that  the  antitryptic  action 
is  closely  related  to  the  lipoids  in  the  serum.  They  found  that  by 
treating  sera  with  ether,  benzol,  olive  oil,  &c,  the  antitryptic  power  of 
the  serum  was  greatly  diminished  or  lost.  Delezenne  and  Pozerski  [16] 
found  that  shaking  sera  with  chloroform  destroyed  their  antitryptic 
properties.  Later  Jobling  and  Petersen  [24]  and  others,  observed  the 
same  and  came  to  the  conclusion  that  the  antitryptic  power  was  due  to 
the  serum  lipoids  and  that  the  power  could  be  restored  by  saponifying 
the  lipoid  extracted  with  chloroform,  &c,  and  adding  this  soap  to  the 
extracted  de-antitrypsinized  serum.  They  further  believed  that  the  anti- 
tryptic power  of  the  soap  is  proportional  to  the  degree  of  desaturation 
of  the  fatty  acid  in  the  soap. 

Cobliner  [25]  and  Mayer  [13]  showed  that  extraction  of  dried  sera 
with  chloroform,  ether  and  petroleum  ether  did  not  interfere  with  the 
antitryptic  power.  Jobling  and  Petersen  [24]  explain  this  by  saying 
that  the  extraction  is  more  effective  when  carried  out  with  wet  than 
with  dried  sera. 

The  Methods  adopted  for  determining  the  Antitryptic  Power 

of  a  Serum. 

(a)  It  was  found  after  many  experiments  that  the  following  rapid 
method  gave  results  closely  comparable  to  the  much  longer  process 
detailed  below,  and  in  addition  allowed  of  expressing  a  "unit" — a 
quantity  of  serum  capable  of  inhibiting  the  liquefaction  of  a  standard 
quantity  of  gelatine  by  a  standard  of  trypsin. 

The  unit  of  trypsin  was  determined  by  finding  the  smallest  amount 
of  a  1  per  cent,  suspension  of  trypsin,  which  caused  complete  liquefaction 
of  1  c.c.  of  15  per  cent,  gelatine  at  37°  C.  in  thirty  minutes,  all  the  re- 
agents being  at  373  C.  before  mixing.  After  incubation,  the  tubes  con- 
taining the  mixtures  were  cooled  at  10°  C.  for  thirty  minutes  and  the 
amount  of  trypsin  causing  complete  liquefaction  determined. 

The  antitryptic  titre  of  a  serum  was  determined  by  adding  graded 
quantities  of  the  serum  (usually  diluted  1  in  5)  to  a  series  of  tubes  con- 
taining the  unit  of  trypsin,  incubating  at  37°  C.  for  thirty  minutes,  then 
adding  1  c.c.  of  15  per  cent,  gelatine  at  37°  C.  and  incubating  for  thirty 
minutes  longer  at  37    C,  cooling  as  above,  and  reading  the  unit  as  the 
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smallest  amount  completely  interfering  with  the  liquefying  action  of  the 
unit  of  trypsin. 

(b)  Graded  quantities  of  the  serum  were  added  to  1  c.c.  of  a  1  per 
cent,  trypsin  suspension,  and  made  up  with  sterile  normal  saline  to  2  c.c. 
and  kept  for  thirty  minutes  at  37°  C,  then  3  c.c.  of  a  2  per  cent,  solution 
of  casein  in  02  per  cent,  sodium  carbonate  were  added,  and  the  whole 
incubated  for  three  hours. 

The  controls  were  (a)  casein  and  trypsin  incubated  without  serum, 
and  {b)  casein  and  trypsin  without  incubation  made  up  to  5  c.c. 

All  the  tubes  were  after  incubation  brought  rapidly  to  the  boiling 
point.  A  measured  quantity  was  taken  from  each  tube  (2  c.c.)  mixed 
with  15  c.c.  of  colloidal  iron,  10  c.c.  of  water  (N  free),  and  1  c.c.  of 
sodium  sulphate  solution,  to  precipitate  the  coagulable  nitrogen.  The 
mixture  was  filtered  through  two  wet  filter  papers,  the  filtrate  was  col- 
lected. A  measured  portion  of  the  filtrate  was  taken,  concentrated 
and  then  decarbonized  with  pure  sulphuric  acid.  The  nitrogen  content 
was  then  determined  by  Nesslerization.  The  results  were  then  plotted 
as  curves. 

This  method  of  estimating  non-coagulable  nitrogen  was  recom- 
mended by  Dr.  Plimmer,  and  we  found  that  it  gave  results  identical 
with  the  other  methods  used,  but  proved  more  rapid  and  far  simpler. 

(I)  The  Nature  and  Properties  of  Antitrypsin. 
(A)    The  Antitrypsin  of  Egg   White. 

Our  first  experiments  were  made  with  the  white  and  yolk  of 
eggs,  and  from  them  it  will  be  seen  that  egg  white  has  very  marked 
antitryptic  properties,  whereas  the  yolk,  in  spite  of  its  great  lipoid 
content,  i?  not  antitryptic  in  the  slightest  degree.  The  suspension  of 
egg  white  was  made  by  dissolving  up  1  grm.  of  vacuum  dried  egg 
albumen  in  100  c.c.  of  normal  saline.  The  yolk  suspension  was 
made  from  a  fresh  egg  and  was  used  in  a  dilution  of  1  in  10  in 
normal   saline   and  pure. 

Experiment  1. — The  egg  white  suspension  was  added  to  the  unit  of 
trypsin  in  graded  quantities,  starting  with  10  c.mm.  of  the  1  in  100 
dilution.  The  mixture  was  then  incubated  in  the  water  bath  a: 
37°  C,  for  thirty  minutes,  when  the  gelatine  was  added  aa  above. 

10  20,  30,  40,  50,  60,  SO,  100  c.mm.  oi  1  per  cent,  egg  white 

Almost,  complete  inhibi-  Complete  inhibition  of  liquefaction, 

tion  of  liquefaction. 
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With  the  egg  yolk  in  similar  fashion  : — 

1  in  10.  Pure. 

10,  20,  40,  60,  SO,  100,  200,  400  c.mm.  ...  60,  80,  100,  200  c.mm. 

Complete  liquefaction — i.e.,  no  inhibition  exercised  by  the  egg  yolk. 

Several  other  experiments  gave  identical  results.  Thus  egg  yolk 
contains  no  antitrypsin  in  spite  of  its  great  lipoid  content,  whereas  egg 
white,  which  has  relatively  little  lipoid  in  its  constitution,  is  distinctly 
antitryptic. 

Experiment  2. — Finely  powdered  vacuum  dried  egg  white  was  ex- 
tracted with  various  lipoid  solvents.  To  ensure  complete  dryness  the 
powdered  egg  albumen  was  dried  over  sulphuric  acid  in  vacuo.  After 
extraction  the  extracted  egg  albumen  was  dissolved  in  normal  saline, 
the  solvent  having  been  previously  completely  removed  by  decantation 
and  drying  in  vacuo.  0'2  grm.  of  egg  albumen  was  extracted  in  each 
case  and  the  residue  then  taken  up  in  20  c.c.  of  normal  saline. 


(a)  Control ;  unextracted 


(6)  Treated  for  twenty- 
four  hours  with  per- 
fectly dry  ether 

(c)  Treated  for  twenty- 
four  hours  with 
petroleum  ether 

{d)  Treated  for  twenty- 
four  hours  with 
absolute  alcohol  and 
then  with  absolute 
ether 


0*2  grm.  in  20  c.c.  of 
normal  saline  ;  then 
diluted  1  :  5 

ditto  ditto 


Complete  inhibition  of 
unit  of  trypsin  by 

60  c.mm.  =  12  c.mm. 

(undiluted) 


ditto 


ditto 


ditto 


ditto 


60  c.mm. 


60  c.mm. 


=  12  c.mm. 
(undiluted) 

=  12  c.mm. 
(undiluted) 


60  c.mm.  =  12  c.mm. 

(undiluted) 


Experiment  3. — Similar  to  Experiment  2. 

Complete  inhibition  of  tryptie  unit  by 


(n)  Control  ;   1  per  cent,  diluted  1  :  5 

{}>)  Extracted  twenty-four  hours  with 

dry  ether 
(r)   Extracted  twenty-four  hours  with 

petroleum  ether 
(d)  Extracted  twenty-four  hours  with 

absolute  alcohol,  then  ether 


80  c.mm.  =  16  pure  ;  almost  complete 

by  14  pure. 
SO  c.mm.  =  16  pure. 

80  c.mm.  =  16  pure. 

90  c.mm.  =  18  pure  ;  almost  complete 
by  16  pure. 


Other  experiments  yielded  similar  results,  except  that  occasionally, 
owing  to  imperfect  drying,  the  ether  or  alcohol  and  ether  caused  some 
degree  of  coagulation  of  the  egg  albumen  with  corresponding  loss  in 
the  antitryptic  power.  These  experiments  show  that  the  removal  of 
lipoids  from  dried  egg   albumen  does  not  affect  the  antitryptic  power 
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of  the  egg  white,  unless  the  reagent  has  caused  some  degree  of 
coagulation. 

Similar  treatment  of  a  suspension  of  egg  albumen  leads  to  a  very 
different  result,  the  antitryptic  power  becomes  completely  lost.  All 
the  lipoid  solvents  used  on  a  suspension  of  egg  albumen  cause  a  certain 
degree  of  coagulation  of  the  protein. 

Experiment  4. — A  1  per  cent,  suspension  of  vacuum  dried  egg 
albumen  in  normal  saline  exposed  to  different  lipoidal  solvents  for  three 
hours  at  37°  C.  The  egg  suspension  and  solvent  were  thoroughly 
shaken  at  intervals.  The  solvent  was  removed  as  far  as  possible  by 
decantation,  the  residual  solvent  was  finally  removed  by  exposure  in 
vacuo. 

Unit  of  trypsin  inhibited  by 

(")  Control  ...  ...  ...  ...  20  c. mm.  of  the  suspension 

(b)  After  exposure  to  ether  ...  ...  500  c. mm.       ,,  ,, 

(c)  ,,  ,,  chloroform      ...  ...  not  inhibited  by  500  c. mm. 

The  same  result  was  obtained  by  leaving  the  mixture  at  the  room 
temperature  for  three  hours. 

Experiment  5. — Same  as  Experiment  4,  only  kept  at  room  tempera- 
ture for  three  hours. 

Unit  of  trypsin  inhibited  by 

(a)  Control  ...  ...  ...  ...  20  c. mm.  of  the  suspension 

(b)  After  exposure  to  ether  ...  ...  100  c. mm.       ,,  ,, 

(c)  ,,  ,,  chloroform       ...  ...  not  inhibited  by  500  c. mm. 

Other  experiments  gave  similar  results. 

Jobling  [24]  and  his  co-workers  obtained  results  similar  to  those 
of  Experiment  4.  They  concluded  that  the  difference  between  the 
results  of  the  action  of  the  lipoid  solvent  on  a  watery  suspension  and  the 
■dried  powder  re  antitryptic  destruction  was  due  to  the  lipoid  solvent 
being  able  to  break  down  the  lipoid-protein  combination  in  the  suspension 
but  not  in  the  dried  state,  and  thus  more  effectually  remove  from  the 
suspension  the  lipoids  to  which  they  ascribe  the  antitryptic  power  of  a 
serum.  They  took  no  notice  of  the  coagulation  of  the  protein  which 
occurs  constantly  as  the  result  of  the  action  of  the  lipoid  solvent  on  the 
watery  suspension,  and  which  will  destroy  the  antitryptic  power  if  it 
occurs  even  when  the  egg  white  has  been  dried. 

Experiment6:  Isolation  of  Antitrypsin  from  Egg  White. — In  this 
experiment  it  was  endeavoured  to  extract  antitrypsin  from  carefully 
vacuum-dried  egg  white.  It  was  found  later  that  with  different  com- 
mercial specimens  of  dried  egg  white  the  experiment  was  not  always 
successful,  and  that   this  depended  on  the   method  of  drying  adopt 
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Harnill  [9]  showed  that  the  antitrypsin  could  be  extracted  from  intestinal 
worms  by  treatment  with  50  per  cent,  alcohol.  We  accordingly  took 
vacuum-dried  egg  white,  ground  it  up  in  a  coffee-mill,  and  added  two 
volumes  of  50  per  cent,  alcohol,  and  kept  the  mixture  at  56°  C.  for 
twenty-four  hours.  The  supernatant  alcohol  was  then  decanted,  and  the 
residue  squeezed  out  in  a  press.  The  fluids  were  mixed  and  filtered. 
A  clear  yellowish  fluid  was  then  obtained.  This  was  evaporated  down 
at  56°  C,  and  yielded  a  yellowish  resinous-looking  residue.  It  was 
purified  by  adding  50  per  cent,  alcohol,  which  caused  the  greater  part 
to  go  into  solution.  The  solution  was  filtered,  re-evaporated  at  56°  C, 
and  again  treated  with  50  per  cent,  alcohol,  and  the  process  repeated 
several  times.  Thus  the  original  alcoholic  extract  was  freed  from 
coagulable  protein.  This  purified  extract  was  easily  soluble  in  normal 
saline,  and  20  c.mm.  of  a  0*1  per  cent,  solution  caused  complete  inhi- 
bition of  the  unit  of  trypsin  as  determined  above.  This  antitryptic 
material  was  also  easily  soluble  in  distilled  water.  It  was  soluble  in 
alcohol  up  to  60  per  cent.,  above  this  it  was  precipitated,  but  immediately 
went  into  solution  on  dilution.  It  had  the  following  properties  :  It  was 
free  from  coagulable  protein ;  it  gave  a  xanthoproteic  reaction  with 
nitric  acid,  also  a  rose-red  biuret  reaction  with  copper  sulphate  and 
caustic  soda ;  it  was  precipitated  by  50  per  cent,  ammonium  sul- 
phate ;  its  antitryptic  properties  were  in  no  way  affected  by  treatment 
with  lipoidal  solvents  such  as  chloroform,  ether,  alcohol;  it  was  non- 
dialysable,  on  dialysis  some  salt  and  carbohydrate  diffused  away,  but 
the  antitryptic  power  was  not  impaired.  The  purified  fat  sugar  and 
salt  free  antitrypsin  was  therefore  a  colloid  and  had  protein  characters. 

Experiment  7 :  Action  of  various  Re-agents  on  Prepared  Anti- 
trypsin.— A  01  per  cent,  suspension  in  normal  saline  was  used  in  all 
the  tests  in  this  experiment. 

(a)  Action  of  Lactic  Acid. 


Made  up  to 

Control             d  25 

n/20                n  1 5 

ii  10 

The  unit  was  contained  in     20      ...      20 

20      ...       20      . 

..     25  c.mm.  of  the 
suspension 

(b)  Boiling  with  Acid  and  Alkali. 

Control  boiled 
Coiitml                 15  minutes  in 
water  bath 

Bfade  tip  to  n  80 
lactic  acid  and 
boiled  as  before 

Made  OB  t<>  n  'SO 

alkali  and 
treated  as  before 

Unit  contained  in         15         ...            "20 

20 

Not  in  200  c.mm. 

(c)  Adsorption. — Quantities  of  5  c.mm.  of  the  antitryptic  suspension 
were  exposed  to  the  various  reagents  for  two  hours  at  37  C.  ;  the 
mixtures  were  periodically  shaken.     The   agar  was  added  in  the  solid 
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state  and  then  cooled  to  gelatine  before  incubation.  The  mixtures  were 
centrifuged ;  correction  made  for  dilution  (uncorrected  figures  in 
brackets) . 

c     ,     ,         2011  mg.        n/20  lactic        1  c.c.  of  0*23         0$  C.c.  of  0  5         Bacillus  si*\  mg. 

kaolin  acid  per  cent,  starch      yr  cent,  agar  coli  blood  charcoal 

Unit  in     20  cmm.  20  c.mm.  (25  c.mm.)      (25  c.rnm.)      (25  c. mm.)     20  c.mm.      20  c.mm. 
=  21  c.mm.     =21  c.mm.       =22  c.mm. 

Exposure  to  the  same  re-agents  in  the  cold  gave  similar  results. 
From  these  experiments  we  conclude  that : — 

(1)  The  antitryptic  power  of  egg  albumen  is  not  due  to  lipoids 
because  :  (a)  Egg  white  does  not  lose  its  antitryptic  properties  when 
treated  with  lipoid  solvents  unless  they  cause  more  or  less  coagulation 
of  the  protein  ;  (b)  prepared  dry  antitrypsin  is  unaffected  by  lipoid 
solvents ;  (c)  egg  yolk  which  is  rich  in  lipoids  is  absolutely  non- 
antitryptic. 

(2)  The  antitryptic  power  appears  to  be  due  to  a  body  which  is 
(a)  a  non-diffusible  protein  substance ;  {b)  not  destroyed  by  boiling  or 
by  the  action  of  dilute  acids ;  (c)  destroyed  by  weak  alkalis ;  (d)  soluble 
in  60  per  cent,  alcohol  but  is  precipitated  by  alcohols  of  higher  concen- 
tration, but  not  coagulated,  going  into  solution  directly  the  concentration 
is  lowered;  (e)  precipitated  by  50  per  cent,  ammonium  sulphate;  (/) 
not  absorbed  or  adsorbed  by  charcoal,  kaolin,  &c,  agar  starch  or  bacteria; 
(g)  not  affected  by  treatment  in  the  dry  state  with  lipoid  solvents. 

{B)  Antitrypsin  of  Blood  Serum. 

Having  thus  isolated  the  antitrypsin  from  egg,  similar  means  were 
adopted  to  endeavour  to  isolate  it  from  blood  serum. 

Experiment  S. — For  this  purpose  the  serum  was  dried  in  vaeu<> 
over  sulphuric  acid.  This  did  not  affect  its  subsequent  complete 
solubility.  The  dried  serum  was  then  treated  with  50  per  cent,  alcohol, 
but  it  was  impossible  to  extract  an  antitryptic  substance  by  this 
method.  Similar  experiments  were  made  with  concentrations  of 
alcohol  varying  from  40  to  80  per  cent,  but  without  any  success.  The 
direct  method  of  extraction  having  failed  we  next  worked  by  exclusion. 
investigating  the  results  of  the  extractions  of  the  lipoids  from  the  sera 
experimented  with,  and  also  the  antitryptic  effects  of  these  lipoids  and 
their  soaps. 

•  Experiment  !). — Treatment  of  sera  with  various  lipoidal  solvents  in 
the  wet  state  destroys  the  antitryptic  power  of  the  serum,  (a)  20  c.c. 
of  rabbit  serum  were  repeatedly  thoroughly  shaken  up  with    10   c.c.  of 
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chloroform  and  kept  at  37°  C.  for  one  hour.  At  the  end  of  the  time 
the  mixture  was  centrifuged  and  the  supernatant  clear  serum  withdrawn, 
and  all  traces  of  chloroform  removed  by  exposure  in  vacuo.  The 
deposit  was  a  thick  one  consisting  of  chloroform  and  coagulated  protein. 
The  original  titre  of  the  serum  by  the  gelatine  method  was  60  c.mm. 
After  chloroform  extraction  the'  serum  did  not  contain  this  unit  in 
500  c.mm.  Similar  experiments  gave  the  same  results  :  destruction  of 
the  antitryptic  power.  (6)  Ether :  20  c.c.  of  rabbit  serum  were 
thoroughly  repeatedly  shaken  with  40  c.c.  of  ether  and  kept  at  37°  C. 
for  three  hours  (renewing  the  ether  periodically).  At  the  end  of  the 
time  there  were  three  layers — a  bottom  of  coagulated  protein,  a  middle 
of  clear  serum  and  a  top  of  ether.  The  latter  was  removed,  the  clear 
serum  pipetted  off  and  exposed  in  vacuo  to  remove  the  ether. 

Titre  before 60  c.mm.  inhibited  the  unit  of  trypsin. 

Titre  after 500  c.mm.  did  not  inhibit  the  unit  of  trypsin. 

Experiment  10. — Same  experiment  as  Experiment  9,  only  the 
mixture  was  kept  at  the  room  temperature,  {a)  20  c.c.  of  rabbit 
serum  were  repeatedly  shaken  up  in  40  c.c.  of  chloroform  and  kept 
at  the  room  temperature  for  three  hours.  At  the  end  of  the  time 
there  was  a  heavy  deposit  consisting  of  chloroform  emulsion  and 
coagulated  albumen  and  a  somewhat  turbid  upper  layer.  The  latter 
was  pipetted  off,  the  chloroform  removed  in  vacuo  and  the  bulk  restored 
by  the  addition  of  normal  saline.  Before  treatment,  60  c.mm.  inhibited 
the  unit  of  trypsin.  After  treatment,  500  c.mm.  did  not  inhibit  the 
unit  of  trypsin,  (b)  Serum  similarly  treated  with  ether.  After  treatment 
500  c.mm.  did  not  inhibit  the  unit  of  trypsin.  Hence  we  must  conclude 
that  shaking  and  extracting  liquid  sera  with  lipoidal  solvents  such  as 
chloroform  or  ether  destroys  the  antitryptic  power  of  the  serum,  but  it 
must  be  remembered  that  these  reagents  not  only  dissolve  out  some  of 
the  lipoids  but  also  profoundly  alter  the  proteins,  precipitating  and 
coagulating  a  portion  of  them.  These  experiments  also  show  that  the 
antitryptic  loss  is  not  proportional  to  the  amount  of  lipoid  extracted 
since  the  loss  of  power  is  about  the  same  if  the  extraction  be  carried 
on  at  37°  C.  or  at  room  temperature. 

Experiment  11  :  Extracting  Dried  Sera  with  various  Lipoid 
Solvents. — Carefully  measured  quantities  of  sera  were  evaporated  in 
vacuo  in  very  thin  layers  in  shallow  dishes.  The  dried  serum  was 
finely  powdered  and  again  dried  in  vacua.  Extraction  was  then 
performed.     After    extraction    the    solvent    was    carefully  filtered    off 
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through  a  small  very  fine  filter  paper.  The  filter  paper  and  residue 
were  dried  in  vacuo  and  then  treated  with  normal  saline,  (a)  5  c.c. 
of  guinea-pig's  serum  was  used  in  each  test.  After  extraction  the 
dried  residue  was  made  up  to  5  c.c.  with  normal  saline. 

L'nit  of  trypsin  inhibited  by 

Control,  not  evaporated  ...  ...  ...  ...  ...     40  cmm. 

,,         dried  and  re-dissolvcd  ...  ...  ...  ...     40      ,, 

Serum  dried,  extracted  with  chloroform  at  37°  C.  for  three  hours        ...     40      ,, 
,,  ,,  ,,        ether  at  37°  C.  for  three  hours...  ...     40      ,, 

,,  ,,  ,,        petroleum  ether  at  37    C.  for  three  hours     40      ,, 


(b)   Rabbit  serum  :   5  c.c.  used  in  each  test.     After  extraction  the 
total  residue  was  dissolved  in  10  c.c.  of  normal  saline. 


Control  ;  dried  only 
Extracted  with  chloroform 
Extracted  with  petroleum  ether 


Extracted  with  xylol 


Unit  of  trypsin  inhibited  by 
100  cmm.  =  50  cmm.  pure 
100       ,,       =  50      ,, 
120       „     (almost  C.  I.  with 

100    cmm.)    =    60    cmm. 

pure 
100  cmm.  =  50  cmm.  pure 


(c)   Rabbit  serum  :  Quantities  as  (b)  only  made  up  to  original  bulk. 


Control;  dried 

Extracted  with  absolute  alcohol  at  37°  C.  for  six  hours 
Extracted  with  absolute  alcohol  for  three  hours,  then 
chloroform  for  four  hours  at  37°  C. 


Unit  of  trypsin  inhibited  by 
30  cmm.  of  serum 
30 

30 


(d)  Rabbit   serum  :   10  c.c.  in  each  test.     Carefully  dried  as  above. 
Residues  taken  up  in  50  c.c.  of  normal  saline. 

Unit  of  trypsin  inhibited  bj 
Control;  dried  only  ...  ...  ...  ...       48  cmm.  pure 

Extracted  with  absolute  alcohol  for  twenty-four  hi>ur>, 
then  with  chloroform  for  six  hours  ;  after  evapora- 
tion of  the  solvent  it  was  found  that  the  solution  in 
the  solvent  was  very  turbid  ...  ...  ...       litre  72  cmm.  pure 

So  that  in  spite  of  some  coagulation  of  the  protein  the  antitryptic  power 
was  ()(>  per  cent,  of  the  control. 

(e)  Rabbit  serum  dried  in  vacuo  in  quantities  of  2  c.c.  in  very  large 
plates  so  as  to  get  a  very  thin  film  of  dried  serum. 


(1)  Control  dissolved  in  10  c.c  of  saline 

(•2)  Treated  with  absolute  alcohol  sealed  up  for  twenty. 

four  hours,  alcohol   evaporated,  then   chloroform 

for  four  hours,  all  at  87°  G. 

(3)  Treated  with  aloohol   alette   for  twentv-four  hour-   at 
37°  0.  


Unit  of  trypsin  inhibited  by 

160  cmm.   =  39  pure 


\00  e.tnin.   -  32  pure 
160  cmm.  —  32  pure 
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(f)   Same  as  (e)  only  taken  up  in  5  c.c.  of  normal  saline. 

Unit  of  trypsin  inhibited  by 

(1)  Control ;  dried  serum      ...  ...  ...  ...       70  c.mm.  =  28  pure 

(2)  Extracted   with   absolute    alcohol    for    twenty-four 

hours  at  37°  C.  ...  ...  ...  ...       70  c.mm.  =  28  pure 

(3)  Extracted  with  alcohol  for  twenty-four  hours,  then 

chloroform  for  six  hours  at  37°  C.  ...  ...       80  c.mm.  =  32  pure 

(4)  Chloroform  extraction  only,  twenty-four  hours        ...        70  c.mm.  =  28  pure 

These  experiments  undoubtedly  show  that  lipoidal  solvents  at  37°  C. 
do  not  remove  the  antitryptic  power  from  dried  sera.  Further,  some 
of  the  methods  used,  alcohol  followed  by  chloroform  extraction,  not 
only  dissolve  out  the  uncombined  lipoids  but  also  the  bound  lipoids. 
This  disposes  of  the  objection  put  forward  by  Jobling  [24]  to  explain 
the  difference  between  the  results  obtained  when  fresh  and  dried  sera 
are  extracted.  Jobling  states  that  in  the  wet  state  the  combined  lipoids 
are  split  off  from  their  combination  by  chloroform  or  ether  and  so 
extraction  in  this  state  leads  to  a  greater  removal  of  lipoids  than  when 
the  serum  is  dried.  Besides  being  contrary  to  usually  accepted  facts  the 
following  experiment  shows  the  assumption  to  be  wrong. 

Experiment  12. — Equal  quantities  of  ox  serum  were  taken.  (1)  One 
portion  was  dried  in  vacuo,  ground  up  finely,  extracted  with  chloroform 
at  37°  C.  for  twenty-four  hours.  (2)  The  other  was  repeatedly  shaken 
up  with  2  vols,  of  chloroform  and  kept  at  37°  C.  for  twenty-four  hours. 
The  mixture  was  centrifuged,  the  deposit  taken  up — treated  with 
absolute  alcohol  and  ether  to  clear  and  precipitate  the  albumen.  The 
•extracts  (1)  and  (2)  were  then  evaporated  and  boiled  with  20  c.mm.  of 
N/10  alcoholic  potash,  and  excess  of  alkali  determined. 

(1)  20  —  3'5  c.c.  =  16-5  c.c.  N/10  alkali  were  required  to  saponify  the  fat  extracted. 

(2)  20  —  80  c.c.  -  12-0  c.c.  N  10  alkali  were  required  to  saponify  the  fat  extracted. 

Showing  that  more  fats  are  dissolved  out  by  chloroform  extraction 
of  dried  serum  than  fresh  serum. 

Finally  the  method  of  Cathcart  [26]  for  completely  removing  the 
lipoids  from  a  serum  was  carried  out. 

Experiment  13. — (a)  5  c.c.  of  guinea-pig's  serum  were  cooled  to 
0  C,  then  poured  into  40  c.c.  of  absolute  alcohol  at  —14°  C.  and  left 
for  one  hour,  filtered  in  cold  filter  at  the  same  temperature,  washed 
with  absolute  dry  ether  at  — 8°C,  then  extracted  with  boiling  dry  ether 
fjr  twenty-four  hours. 

Titreof  serum  (50  per  cent.)   ...  ...  ...  ...     50  c.mm.  =  25  pure 

Titre  of  extracted  serum  (50  per  cent.) ...  ...  ...     50  c.mm.  =  25  pure 

(In  spite  of  small  loss  of  material  during  the  process.) 
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(b)  Similar  experiment  to  last. 

Titre  before  ...  30  c.mm,  |  Titre  after  ...  mm. 

(But  here  there  was  great  loss  of  precipitate  during  transference  to  lilt 
and  there  was  some  coagulation.) 

(c)  Similar  experiment. 

Control     ...  ...  20  c.mrn.  After  extraction         ...         25  c.mm. 

(Here  again  there  was  loss  of  material  due  to  manipulation.) 

{d)  5  c.c.  of  rabbit  serum  was  treated  as  above.  The  residue  was 
taken  up  in  10  c.c.  of  normal  saline. 

\ Titre  before  extraction  (50  per  cent.)  =  100  c.mm.  =  50  pure. 
Titre  after  extraction  (50  per  cent.)     =  100  c.mm.  =  50  pure. 

(e)  10  c.c.  of  guinea-pig's  serum  was  treated  as  above,  very  carefully; 
there  was  very  little  loss  of  precipitate  during  the  experiment  and  the 
precipitate  after  complete  extraction  readily  went  into  solution.  The 
serum  and  precipitate  were  made  up  to  50  c.c. 

Before  treatment  the  serum  inhibited  unit  of  trypsin  in  120  c.mm.         =  24  pure. 
After  treatment  the  precipitate  inhibited  unit  of  trypsin  in  120  c.mm.  =  24  pure. 

Hence  although  we  have  not  succeeded  in  isolating  serum  anti- 
trypsin we  have  been  able  definitely  to  prove  that  it  is  not  lipoidal  in 
nature  contrary  to  the  results  of  nearly  all  previous  workers.  Complete 
removal  of  the  lipoids  without  interfering  with  the  solubility  of  the 
protein  in  no  way  affects  the  antitryptic  titre.  Hence  we  must  conclude 
that  the  antitryptic  power  of  the  serum  is  not  due  either  to  the  free  or 
combined  lipoids. 

(C)    Soups  as  Antitryptic  A  (/tuts. 

Jobling    ['24]    in   support  of    his   view  that  the  serum   lipoids  are 
antitryptic   shows  that   the  extracted  lipoids  when  saponified  are  anti- 
tryptic.    He  further  states  that  the  antitryptic  power  of  a  soap  depends 
upon  the  degree  of  desaturation  of  its  fatty  acids.     Our  experiments 
to   prove  that  all  soaps  destroy  trypsin,  no  matter  how  unsaturated  the 
tatty   acids    are.       Their    action    is   quite  different    from    that   of    true 
antitrypsin.     As  will   be  seen  later  there   is  not  much  difference  in 
amount   of    inhibition  exercised   by   a  given   quantity   el'  serum   if  tin 
experiment  is  performed   in  two  stages   or  in  one.  vi   ..  if  the  seruo 
allowed  to  act  on  the  trypsin  for  some  time  before  the  gelatine  is  added 
or  if  all  three  are  added   simultaneously.     In  the  ease  ol    the  soaps 
there    is    a    great    difference   in    the    amount-    necessary    to    pr    :. 
P— 12 
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inhibition  if  the  experiment  is  performed  in  two  stages  or  one,  i.e., 
the  soaps  depend  for  their  antitryptic  action  on  the  degree  of  con- 
centration. 

Experiment  14. — Suspensions  of  the  following  soaps  were  prepared 
and  the  amounts  necessary  to  inhibit  the  unit  of  trypsin  were 
determined  :  (a)  with  the  soap,  trypsin  and  gelatine  incubated  simul- 
taneously ;  (6)  with  the  soap  and  trypsin  incubated  together  for  thirty 
minutes  at  37°  C.  first,  and  then  the  gelatine  added. 


(a) 

(b) 

Iodine  nnmber 
of  soap 

5  per  cent,  sodium  oleate 

400   c.mm.   inhibit   unit 

30    c.mm.    inhibit 

unit 

86 

5      per      cent.      sodium 

of  trypsin 
500   c.mm.  inhibit   unit 

of  trypsin 
50   c.mm.     inhibit 

unit 

176 

linoleate  soap 
5       per      cent,     sodium 

of  trypsin 

500  c.mm.  do  not  inhibit 

of  trypsin 
10    c.mm.    inhibit 

unit 

78 

stearate  soap 
lh      per      cent,     sodium 

unit  of  trypsin 
500  c.mm.  do  not  inhibit 

of  trypsin 
20    c.mm.    inhibit 

uuit 

78 

stearate  soap 
"J    per    cent,    croton    oil 

unit  of  trypsin 
500   c.mm.   inhibit   unit 

of  trypsin 
10    c.mm.    inhibit 

unit 

104 

soap 
5  per    cent,  sodium  lino- 

of trypsin 

Ditto 

of  trypsin 
30    c.mm.    inhibit 

unit 

188 

leate      soap      (another 

of  trypsin 

specimen) 
Ditto,    completely    satu- 

Ditto 

Ditto 

Nil 

rated  with  iodine  (none 

free) 
2£   per  cent,  soap  made 
from  cMoroform  extract 

Ditto 

20    c.mm.    inhibit 
of  trypsin 

unit 

— 

of  dried  ox  serum 

These  soaps  were  all  prepared  by  Mr.  Reeve,  B.Sc,  of  the  Depart- 
ment of  Physiological  Chemistry,  University  College. 

In  connexion  with  this  the  following  experiment  is  interesting 
in  bringing  out  the  difference  between  the  mode  of  action  of  anti- 
trypsin and  soap. 

Experiment  15. —  (a)  The  different  constituents  in  the  experiment 
were  incubated  together ;  (6)  The  antitrypsin  and  trypsin  were  in- 
cubated together  first  for  thirty  minutes  at  37°  C,  then  the  gelatine 
added. 


(1)  Serum;  unit  of  trypsin  inhibited  by 

(2)  ,, 

(Very  marked  inhibition  by  16  c.mm. ) 

(3)  5  per  emit.   Bodium  oleate  (iodine  No.  86)  ;  unit  of 

1 1\  psin  inhibited  by 

(4)  5  per  cent,  sodium  linoleate  soap;  unit  of  trypsin 

inhibited  by 


(a) 
20  c.mm. 
20      ,, 

(b) 
16  o.mni. 
..      16       ,, 

10O 

10       „ 

300       „ 

.20       . , 

iOc.mm  serum 

100 cum).  seram 

1-9  mgr. 

1-95  mgr.  of  N. 

4  4  mgr. 

4-3  mgr. 
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These  experiments  are  at  variance  with  those  of  Jobling  [24]  and 
show :  (1)  that  the  soaps  act  quite  differently  from  the  serum  anti- 
trypsin— the  effect  of  concentration  of  the  former  is  very  apparent, 
in  the  latter  this  is  not  apparent  to  any  marked  degree  ;  (2)  that  the 
desaturation  of  the  fatty  acids  in  the  soap  makes  no  appreciable 
difference  ;  (3)  that  the  soaps  from  the  uncombined  lipoids  act  quite 
well  antitryptically — and  according  to  Jobling  it  is  the  combined  lipoid 
which  is  antitryptic ;  (4)  that  the  soaps  destroy  trypsin  in  virtue  of  the 
hydroxy  1- ion  concentration. 

The  following  experiment,  using  the  casein  digestion  method,  brings 
out  the  slight  difference  in  the  action  of  antitrypsin  if  allowed  to  act 
alone  in  the  trypsin  first  or  if  all  constituents  are  added  together. 

Experiment  16. 

{A)  Control  N.C.N,  determined  trypsin  and 

casein  and  serum  ;  no  incub.ition     ... 
(J5)  Serum — trypsin    and    casein     incubated 

together  for  three  hours  at  37°  C. 
(C)  Serum  —  trypsin    incubated    for    thirty 

minutes  at  37°  C,  then  casein  added 

and  incubated  for  three  hours  at  37°  C.     39  mgr.       ...       3-9  mgr. 

(1  c.o.  of  1  per  cent,  trypsin,  3  c.c.  of  2  per  cent,  solution  of  casein  used  in  each 
case.     All  made  up  to  5  c  mm. ) 

The  separate  incubation  makes  a  difference  of  about  13  per  cent., 
thus  agreeing  with  the  gelatine  experiments. 


(D  and  E). — Inhibition  of  Antitrypsin,  Adsorption  of  Antitrypsin  in 

Serum. 

We  have  previously  shown  that  lipoidal  solvents  destroy  the  anti- 
trypsin in  fluid  sera,  but  find  that  this  is  due  to  the  precipitation  i  : 
proteins,  and  not  due  to  the  removal  of  the  fats  The  following  ex- 
periments show  the  effect  of  acids  and  alkalis  on  serum  antitrypsin. 
It  was,  however,  first  necessary  to  find  the  limits  of  acids  or  alkali 
concentration  interfering  with  tryptic  action.  We  accordingly  exposed 
the  trypsin  to  acids  and  alkalis  of  various  strengths,  and  tested  the 
result  with  gelatine  liquefaction. 

Experiment  17.— (a)  200  c.mm.  of  1  per  cent,  trypsin  (the  unit 
causing  complete  liquefaction  of  1  c.c.  of  15  per  cent,  gelatine  in  thim 
minutes  at  37°  C),  and  1  c.c.  of  gelatine  wore  put  into  a  series  of  tabes 
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and -the  reaction  was  adjusted  as  follows.    Incubation  for  thirty  minutes 
at  37°  C.  was  allowed.     Then  readings  taken  as  usual. 

n/10  n/20  n/50  n/100  n/120  n/BOO  n/250  n  500 

Acid         ...     CL  ACI  CL  CL  CL  CL  CL  CL 

Alkali       ...     SI  CL  CL  CL  CL  CL  CL  CL 

Thus         n/20  acid  interferes  distinctly  with  trypsin. 

n/10  alkali  only  to  a  slight  degree. 

{b)  As  before,  a  mixture  of  gelatine  and  1  per  cent,  trypsin  was  made 
in  the  proportion  of  200  c.mm.  of  the  latter  to  1  c.c.  of  the  former. 
The  reaction  was  then  adjusted  as  below. 


n/5 

n/7 

n/10 

0/11 

n/13 

n/14 

n/16 

n/20 

i,  25 

n/33 

li /.Mi 

i 

Lactic  acid 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

CI 

SI 

CL 

CL 

CL 

Alkali      ... 

CL 

CL 

CI 

ACI 

SI 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CI      =   Complete  inhibition  \ 

ACI    =   Almost  complete  inhibition         .  ,.         .    ,,    ,. 

ox  oi-  t-i  •    i  -i  -i.-  -   from  action  of  alkali. 

SI      =   Slight  inhibition 

CL     —   Complete  liquefaction  ) 

Experiment  18  :  Action  of  Lactic  Acid  on  Serum  Antitrypsin. — (1) 
2  c.c.  of  rabbit  serum  in  each  test  incubated  for  three  hours  at  37c  C, 
with  acid  as  follows :  then  the  antitryptic  titre  was  taken  as  before. 

n/60        n/50       n/40       n/30        n/30        n/2S       n/22  n/20  n/10    acid 


Reaction 
Amount  of  serum 
inhibiting  unit 
of  trypsin 


50 


50 


(2)   Similar  experiment. 
37°  C.  as  above. 


60         60         60         70         200         250         300  c.mm. 

Lactic  acid,  three   hours'  incubation  at 


Reaction 

ii/iiiii 

ii  50 

n/60 

n/60 

Amount  of  serum  inhibiting 

the  unit  of  trypsin 

60 

60 

60 

60 

300     c.mm. 

Experiment  19  :  Bate  of  Destruction  of  . \  ntitrijpsin  by  Lactic  Acid. — 
From  Experiment  18  it  was  seen  that  n/20  lactic  acid  concentration 
destroyed  antitrypsin  in  the  serum.  The  following  experiments  show 
rate  of  destruction. 


Bebi  m  hade  dp  to  n/20  Laotn   Ann. 

Control 

1  iniiiiiiliately 

after 
acidifical  Ion 

Five 
minutes 

later* 

Fifteen 
minutes 

lati'i  ' 

Twenty 

minutes 

later* 

Twonty-five 

minutes 

later* 

Thirty-five 

mil' 
later* 

Quantity  of  scrum 
inhibiting     unit 
of  trypsin 

7n 

00 

150 

150 

300 

'inn. 

In  water  bath  at  87    < '. 
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Experiment  20 :  Action  of  Alkali. — Eabbit  serum  made  up  to  the 
following  concentration  NaOH  incubated  for  three  hours  at  37'  C,  then 
tested.      (1) 

n  100        n  80         n/60         n/40  Trol 

Amount  of  serum   inhibiting 

unit  of  trypsin  ...  ...  60         GO         60         00         70         60     c.mm. 

(2)   Another  specimen  : — 


Alkali 

n/100 

ii  50 

a/20 

;  rol 

Three  hours  at   37     0. 

80 

80 

200 

80    c.mm 

Twenty  hours  in  cold 

80 

SI) 

200. 

80 

Experiment  21  :  TheTitre  cannot  be  broughtback  on  Neutralization. 
—  (1)  Eabbit  serum  made  up  to  n  20  lactic  acid,  incubated  for 
forty-five  minutes  in  water  bath  at  37°  C,  then  neutralized  with 
N/1  NaOH. 


Amount  of  serum  inhibiting  unit  of  trypsin 


After  }  hour's 
Control  incubation 

in  n/20  acid 

60  400 


AlU-i 
neutralization 


400  c.mm. 


n/10 

ii  5 

200 

500     c.mm 

200 

500 

A  deposit  was  formed  on  neutralization.  This  was  taken  up  and 
was  found  to  have  no  antitryptic  power. 

(2)  Rabbit  serum  was  made  alkaline  with  NaOH  to  the  desired 
degree,  incubated  for  twenty  minutes  in  the  water  bath  at  37  C,  then 
neutralized. 

Amount  of  serum  inhibiting  the  unit  of  trypsin — 

Coin  ml  n  20 

Before  neutralisation  ..  40  80 

After  „  ...  ...  —  80 

Experiment  22  :  Effect  of  Temperature  on  Antitrypsin. — U)  Rabbit 
serum  incubated  in  the  water  bath  at  :— 

Control 
0  minutes 
15 
30 
60 
'JO 
L80 

(2)   Another  experiment.     Rabbit  serum  kept  at — 


Amount  of  serum 

inhibiting 

the  unit 

c. 

40  C 

mm. 

40  c.mm. 

40 

,, 

80 

. , 

50 

,, 

100 

60 

, . 

,, 

60 

900 

,, 

B0 

too 

i  lontrol 

(i  minutes 

30 
60 
■J    hours 

,. 

4 


Amount  inhibiting  the  unit  o( 

nun. 


30  c.mm. 

30 

SO      ,. 

L90 

30       ,, 

120 

B0      . . 

300 

SO     .. 

30      . . 

100 
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Experime?it  23  :   Effect  of  Incubation  on   Antitrypsin  in  Bacterio- 
logically  Sterile  Serum. — (1)    Sterile  rabbit  serum. 


Unit  of  trypsin  inhibited  by 


(2)   Dog's  serum. 


Unit  of  serum  inhibited  by 


60 


Control                72  hours 

120  hour*  J 

30         ...         30 

30  c.mm.  of  serum 

ol          4h°"rs'        24  hours 
incubation 

14  days 

...       50       ...       50 

50  c.mm.  of  serum 

Experiment  24. — During  the  course  of  the  previous  experiments, 
where  the  casein  method  was  used  as  a  control,  it  came  out  that  the 
amount  of  inhibition  by  serum  antitrypsin  was  not  proportional  to  the 
amount  used,  and  even  when  apparently  a  large  excess  had  been  used 
some  digestion  still  occurred.  Thus  in  the  following  experiment  graded 
quantities  of  guinea-pig  serum  (diluted  1  in  5,  and  pure  as  required) 
were  added  to  1  c.c.  of  1  per  cent,  trypsin,  and  all  the  tubes  made  up  to 

2  c.c.  with  normal  saline  incubated  at  37°  C.  for  thirty  minutes,  then 

3  c.c.  of  a  2  per  cent,  casein  solution  added  ;  digestion  two  hours  at 
37°  C. 


Amount  of  serum 
0  C.C. 

0-025 
005 
0075 
01 
0  2 
03 
0-4 
0  6 
0-8 
1 
Control  trypsin  and  casein,  no  incubation 


Non-coagulable  nitrogen 
=  92     mgr.  per  cent. 


80 
72 
69 
38 
32 
28 
28 
30 
32 
24 


SO    100         200        300         400  600  800  cmm  lcc.5cr^m 

Experiment  84. — To  show  inhibition  by  varying  amounts  of  antitrypsin. 
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(G)  Experiment  25  :  The  Protein  Fraction  of  the  Scrum  containing 
the  Antitrypsin. — Serum  treated  with  Am2  S04. 

litre  True 

(1)  33   per   cent,    saturation    to   precipitate   euglobulin-      600  c. mm.     ...     300  c. mm. 

euglobulin  solution 

(2)  50  per  cent,  saturation  to  precipitate  euglobuliu  and     300      ,,  ...      150 

pseudoglobulin,  solution  of  the  two 

(3)  Solution  of  pseudoglobulin  and  albumen  from  (1),  after     100        .,        ...       50       ,, 

precipitation  of  euglobulin 

(4)  Solution  of  albumen  from  (2)  ...  ...  ...     240        ,,        ...     120       ,, 

(5)  Control,  diluted  50  per  cent.  ...  ...  ...       80        ,,        ...       40 

•     All  made  up  to  double  the  volume  of  the  original  serum. 

Experiment  20. — Similar  experiment. 

Till'  Ttup. 

(1)  Control  ...  ...  ...  ...  ...  50  c.mm.  ...     25  c.mm. 

(2)  Control  -f-   equal  amount  of  saturated  ammonium  100      .,         ...     25 

sulphate 

(3)  Euglobulin    precipitate  with    33   per   cent,   amino-     not  400      ,, 

nium  sulphate 

(4)  Albumen  after  precipitation  of  rest  with  50  per  cent.  200      ,,        ...   100 

ammonium  sulphate 

(5)  Euglobulin  +  pseudoglobulin  preparation  from  (4)  300      .,        ...   150 

(6)  Albumen  +  pseudoglobulin,  after  (3)        ...  ...  90      ,,  t.-> 

Hence  the  euglobulin  fraction  is  not  antitrvptic,  but  the  pseudo- 
globulin and  albumen  fractions  are.  These  experiments  are  in  agreement 
with  those  of  Cathcart  [10]  who  stated  that  the  albumen  fraction  was 
antitrvptic. 

(II)    Autolysis  of  Sebum. 

All  the  sera  used  for  the  following  experiments  were  collected 
with  the  necessary  aseptic  precautions.  Sera  showing  evidence  of 
contamination  at  any  stage  of  the  experiment  were  rejected.  X< in- 
coagulable nitrogen  was  determined  as  before   (sei    p.   9.) 

(A)  Incubation  of  Sera  without  Previous  Destruction  of  the  Antitrypi 
Experi?nent   I. 

.  Antitrvptic  titre  agulabla  nit 

(«)  Rabbit  serum — 

Control      ...  ...  ...  (it)  c.mm.  ...       33    mgr,  | 

After  four  hours  at  87°  C.     ...  ...  50      .,  ...       32 

After  twenty-four  hours  at  87    0.  50      ..  39 

(b)  Rabbit  Berum  tinged  with  hamoglobiu — 

Control      ...  ...  ...  ...  10      ,,  12 

After  seventy-two  hours al   17    C.  10      .,  ...       M 

After  L20  hour-,  at   37    C.        ...  ...       10       ..  10 
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Experiment  I  {continued). 

Antitryptic  titrp 


Xon-coa;;nlable  nitrogen 


(c)  Dog's  serum- 

Control 

After  120  hours  at  37°  C.       ... 

(d)  Dog's  serum — 

Control 

Seventy-two  hours   at  37°  C. 

(e)  Sheep's  serum — 

Control 

Seventy-two  hours  at  37c  C. 

Fourteen  days  at  37°  C. 

(/)  Sheep's  serum,  tinged  with  haemoglobin — 
Control 
Fourteen -days  at  37°  C. 

(g)  Sterile  guinea-pig's  serum — 
Control 

Twenty-four  hours  at  37c  C. 
Seventy-two  hours  at  37°  C. 


30  c.mm. 

45  mgr. 

per 

cent 

30      „ 

..       45       „ 

>  i 

30      ,, 

..       52-5    „ 

30      ,, 

52-5    ., 

" 

GO      ,, 

.       32       ,. 

60      ,, 

.       32       ,, 

,, 

50      ,, 

.       32       ,, 

" 

50      ,, 

40       ,, 

50      ,, 

•       52       ,, 

" 

20      ,, 

.       34       „ 

>> 

20      ,, 

■■       34       ,, 

, 

20      „ 

•  •       34       „ 

,, 

From  these  experiments  it  is  obvious  that  the  serum  antitrypsin 
inhibits  any  proteolytic  autolytic  ferment  in  the  serum.  It,  however, 
does  not  interfere  with  the  autolytic  ferment  in  the  red  cells.  Anti- 
trypsin is  therefore  also  not  destroyed  by  the  proteolytic  ferment  as  it 
is  by  trypsin. 

(B)   Effect  of  Destruction  of  the  Antitrypsin. 

Experiment  2. — (a)  Sterile  rabbit  serum  was  made  N  20  lactic  acid 
by  adding  the  requisite  amount  of  n  1  lactic  acid,  then  incubated. 

Antitryptic  titre  Non-coagulable  nitrogen 
Control,  before  lactic  acid             ...              ...         60  c.mm.         ...       32  mgr.  per  cent. 

Bight  days  at  37    C,  after  lactic  acid         ...  not  in  500  c.mm.  ...       32 

Twelve     ,,  ,,  ,,  ,,  ...         ,,  ,,         ...       32       ,,  ,, 


(b)    Sterile  rabbit  serum  :    Destruction  of  antitrypsin   by  heat  and 


acid. 


Control 

Made  n/20  lactic  acid 

Inactivated  at  60°  C. 

Inactivated  and  made  n/20  lactic  acid 

Sterile   dog's  serum. 

1     utrol 

Incubated  five  days 

Made  n/20  acid  and  incubated  five  days 


Antitryptic 

Non-coag 

ulable  ii  ' 

litiv 

•J4  hours 

78  hours 

60  c.mm. 

..     36     ... 

—  mgr.  per  oent 

not  500  c.mm 

..     36     ... 

36 

!>                             >> 

.     36     ... 

36 

,, 

..     36     ... 

36 

Non-i 

45 

mgr.  per  cent 

45 

i »            »i 

B 

15 

M                    11 
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(d)    Sterile  guinea-pig  serum. 

Antitryptic  Incubated  24  boura  [ncubatc 

titre  Non-coagulable  nitrogen 

Control...             ...  ...  20  cmin.  ...  32  ...  — mgr.  per  cent. 

Made  u/20  lactic  acid  ...  not  500  c. mm.  ...  32  ...  32       ,,           ,, 

Inactivated   at   60°  C.  for  „             ,,  ...  32  ...  32       ,, 

forty-five  minutes 

Hence  after  destroying  the  antitrypsin  by  (a)  lactic  acid,  <A)  heating, 
there  is  no  evidence  of  autodigestion. 

Experiment  3. — (a)  Sterile  rabbit  serum  was  heated  at  ->7  C.  with 
chloroform  as  for  destruction  of  antitrypsin.  The  chloroform  was 
removed  and  the  serum  evaporated  in  vacuo  sterilely  to  remove  last. 
traces  of  chloroform,  made  up  to  original  bulk  with  normal  saline. 

Antitryptic  titre  N'on-coagulable  nitrogen 

Control     ...  ...  ...  ..      not  in  500  cmm.     ...     32  mgr.  per  cent. 

Incubated  three  days  at  37°  C.  ...  ,,  ,,  ...  ,,  ,, 

(6)   Similar  experiment  with  guinea-pig  serum. 

Antitryptic  titre        Xon-coagulabl- 
Control,  after  treatment  with  chloroform      ...     300  cmm.     ...     34  mgr.  per  cent. 
Incubated  three  days  at  37°  C.  ...  ...     300       „  ...     34 

(c)  Sterile  sheep's  serum  was  treated  with  (a)  chloroform  at  37 
(6)  ether  at  room  temperature,  (c)  iodine,  to  destroy  antitrypsin. 
In  the  case  of  (a)  and  (6)  the  solvent  was  removed,  and  the  serum 
evaporated  in  vacuo  to  get  rid  of  the  last  traces,  then  made  up  to  the 
original  volume  with  normal  saline.  Each  specimen  was  sterile  by 
tests  before  and  after  incubation. 


Ether  serum 

Chloroform  serum                Iodine  serum 

Non-coagulable  nitrogen — 

Before  incubation    ...              ...         40 

40             ...     35  mgr.  per  cent 

Seveuty-two  hours  at  37    C.  ...         40 

40                      35 

120  hours  at  37    C.  ...              ...         40 

40             ...     35       .. 

Antitryptic  titre  not  in  500  cmm. 

Just  in  500  cmm. 

From  these  experiments  it  is  seen  that  autodigestion  of  the  serum 
does  not  occur  when  the  antitrypsin  is  destroyed  by  (<i)  n  -JO  lactic  acid. 
(b)  chloroform  at  37°  C,  (c)  ether  at  room  temperature  (sheep  serum  . 
w/)  iodine.  This  may  be  due  to  (a)  absence  of  an  autolytic  ferment, 
(6)  destruction  of  the  ferments  by  the  reagents  used  to  destroy 
antitrypsin. 

(C)  (1)  To  investigate  the  latter  point  the  following  experiments 
were  performed  : — 

Experiment  I.  —  (a)  Sterile  rabbit  serum  was  treated  with: 
(i)    Chloroform   in  the  cold   (room   temperature)  Bhaking  and  leai 
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for  two  hours;  (ii)  ether  in  the  cold.  The  solvents  were  removed, 
the  sera  evaporated  to  dryness  in  vacuo  to  remove  the  solvents 
completely,  then  made  up  to  original  volume  with  sterile  normal  saline. 


Antitryptic  titre 

NON-COAGULABLE   NITROGEN 

Incubated  24  hours 
at  37°  C. 

Incubated  72  hours 
at  37°  C. 

Control 

Chloroform  serum 
Ether  serum    ... 

60  c.mm. 

500     „ 
500     ,, 

34  mgr. 
(not  incubated) 
36  mgr. 
34     ,, 

37  mgr. 
34     „ 

10  per  cent. 

(b)  Sterile  guinea-pig's  serum,  treated  as  in   (a). 


Control 

20  c.mm. 

32  mgr. 

— 

— 

Chloroform  serum 

500      ,, 

38     ,, 

38  mgr. 

19  per  cent 

Ether  serum    ... 

500      ,, 

36     ,, 

36     ,, 

12       ,, 

(c)   Sterile  dog  serum,  treated  as  above. 


Control  ...  ...  30  c.mm. 

Chloroform    (room    tern-  not  in  500  c.mm. 

perature) 
Chloroform    (37°    C.     for  ,,  ,, 

ofie  hour) 
Ether  (room  temperature)  ,,  ,, 


45  mgr. 
52     ,, 

48     ,, 

48     ,, 


{d)  Human  serum,  treated  as  above. 


Control  ..  ...  40  c.mm. 

Chloroform  serum  (room  ;  not  in  500  c.mm. 

temperature) 
Ether 


28  mgr. 
295  „ 

30      ,, 


52  mgr. 
48     ,, 
48       ' 


30  mgr. 

30     ,, 


15  per  cent. 
6      ,, 
6       ,, 


These  reagents  only  act  by  destroying  the  antitrypsin  and  have  no 
direct  activating  effect  on  the  ferment. 

Experiment  5. — Equal  quantities  of  sterile  guinea-pig  serum  were 
evaporated  in  vacuo  and  ground  up  to  a  fine  powder  and  extracted 
with:  (a)  chloroform  at  room  temperature,  (b)  chloroform  at  37°  C, 
(c)  ether,  (d)  alcohol  and  then  chloroform  for  twenty-four  hours. 
The  solvents  were  removed  and  the  dried  extracted  residues  were  taken 
up  in  normal  saline  to  original  bulk  and  incubated  for  twenty-four 
hours  at  87°  C. 


Antitryptic 

1  Itiv 

(<t)  20  c.mm. 
(6)  20      ,, 

(c)  20       „ 

(d)  20      „ 


Non-coagulable  nitrogen 
Before  incubation  Alter  nn-ubation 


32  mgr. 

32  mgr.  per  cent 

32     ,, 

32       „ 

32     ,, 

32       ,, 

32     ,, 

32       ,. 

Section  of  Pathology  27 

At  the  same  time  similar  portions  (e)  and  (/)  of  the  serum  after 
treatment  as  (a)  and  (b)  were  dissolved  in  normal  saline  and  treated 
with  chloroform  at  room  temperature  and  then  the  solvent  removed  in 
the  usual  way. 

(e)     First  at  37°  C.  ...  ...     not  in  500     ...         32         ...         38 

(/)    First  at  room  temperature       ...         .,         ,,        •••         32 

Hence  it  is  only  the  destruction  of  the  antitrypsin  which  activates 
the  serum  ferment.  Further,  the  experiment  shows  that  the  ferment  is 
not  inactivated  by  chloroform  at  37°  C.  when  the  serum  is  dried. 

Effect  of  Reaction  on  the  Ferment. 

Experiment  6. — Sterile  guinea-pig's  serum  was  treated  as  above 
with  chloroform  at  the  room  temperature  for  the  destruction  of  anti- 
trypsin. After  complete  removal  of  the  solvent  by  drying  in  vacuo  the 
serum  was  dissolved  in  sterile  saline  and  the  reaction  adjusted  with 
standard  sterile  alkali  and  acid  (N/1,  N/10,  N/20)  to  make  the  following 
concentrations  and  then  incubated  at  37°  C.  for  twenty-four  hours. 

Non-coagulable   nitrogen 

Control     n/20        n/40        n/80      n/WO      n/200      n/400  n/600  n/800 

\cid  (lactic)         ...     32         32         32         32         32         32         34  38  38  mgr.  per  cent. 

Alkali  (NaOH)    ...     32        32        32        32        32        32        32  38  39       „ 

From  this  it  will  be  seen  that  the  autolytic  ferment  is  very  sensitive 
to  reaction,  acid  or  alkali.     About  n/400  either  acid  or  alkali  appeal 
destroy   the  ferment,   hence    the    reason  why  the    ferment  cannot  be 
demonstrated  when  the  antitrypsin  is  destroyed  by  acid  or  alkali  ;  the 
necessary  concentration  n/20  is  injurious  to  the  ferment. 

(C)   (3)   Effect  of  Heat. 

Experiment  7. — Sterile  guinea-pig's  serum  deantitrypsinized  as 
above  by  chloroform  in  the  cold.  Heated  at  50°  C.  and  60°  C.  for 
various  periods  and  then  incubated  at  37°  C.  for  twenty-four  hours 
and  the  N.C.N,  determined. 

Exposure         BO  minutes     60  minutes     90  minutes    L JO  minutes      I  hours 
At56°C.       ...       34       ...       34       ...       34       ...       34       ...       34  mgr.  non-ooagulahk 

nitrogen  per  cent. 

At  60°  C.        ...       34       ...       34       ...       34       ...       34  34     .. 

Control  34  mgr.  non-ooagulable  nitrogen  per  cent,  and  incubated  (or  twenty  four 
hours,  3'J  mgr.  non-coagulable  nitrogen  per  cent. 

Hence  the  autolytic  ferment  shows  the  Blightly  greater  Bensitn 

to  temperature  than  antitrypsin  does. 
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(D)  Adsorption  of  the  Enzyme. 

It  was  found  that  if  the  deantitrypsinized  serum  (by  chloroform  in 
the  cold)  was  exposed  to  sterile  blood  charcoal,  0"5  per  cent,  suspension 
of  agar  solution,  or  kaolin,  that  digestion  did  not  take  place. 

'Experiment  8. — Guinea-pig's  serum  was  deantitrypsinized  by  chloro- 
form in  the  cold,  repeatedly  shaken.  The  chloroform  was  removed, 
the  serum  made  up  to  original  bulk  by  addition  of  sterile  saline. 


Antitryptic  titre 

XON-COAGCLABLE   NITROGEN 

Before  incubation 

After  24  hours  at 
37°  C. 

(a)  Serum  alone 

not  in  500  c.mm. 

32  mgr.  per  cent. 

38  nigr.  per  cent. 

(b)  Exposed    to  blood    charcoal, 

,, 

32     ,, 

32     „ 

then  centrifuged  (100  mgr. 

to  10.cc.) 

(c)  Exposed  to  agar  (1  c.c.  of  0-5 

3  '                             5  I 

30     ,, 

30     ,, 

per    cent,    agar     solution, 

10  c.c.  of  serum  mixed  at 

37°C. ,  then  iced  to  gelatine) 

(d)  Exposed  to  kaolin  (200  mgr., 

II                             -1 

32     ,, 

32     ,, 

then  centrifuged  to  5  c.c.) 

This  experiment  is  especially  of  interest  and  importance  in  conjunc- 
tion with  the  results  obtained  re  the  antitryptic  adsorption  and  the 
production  of  anaphylotoxin   in   vitro  by  the  same  substances. 

Jobling's  [24]  experiments  showed  adsorption  of  antitrypsin,  rise 
in  N.C.N,  and  production  of  anaphylotoxin  ;  our  experiments  show  that 
although  a  potent  "anaphylotoxin"  can  be  obtained  by  exposing 
guinea-pig's  serum  to  agar,  &c,  there  is  (1)  no  adsorption  of  antitrypsin 
by  the  reagent ;  (2)  no  rise  in  N.C.N.  ;  (3)  an  adsorption  of  the 
proteolytic  autolytic  ferment.  Hence  these  experiments  are  completely 
at  variance  with  those  of  Jobling.  and  show  that  the  "  anaphylotoxin  " 
is  produced  without  any  evidence  of  autodigestion  and  by  substances 
which  do  not  cause  the  adsorption  of  the  antitrypsin.  Hence  we 
conclude  that  (1)  there  is  a  weak  proteolytic  autolytic  ferment  in  the 
serum  of  the  guinea-pig,  less  in  the  other  animals  experimented  with 
(human,  sheep,  rabbit,  dog) ;  (2)  the  autolytic  ferment  is  easily  destroyed 
by  a  slight  variation  in  the  reaction  (n/400)  ;  (b)  the  reagents  which 
destroy  antitrypsin  ;  (c)  and  by  heating  56  ('.).  The  importance  of 
this  lies  in  the  relation  of  this  ferment  to  "  anaphylotoxin  "  production 
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in     vivo    and     in     vitro    and    the    so-called     protective     fern: 
Abderhalden    [-27]    which  will  be  discussed  later. 

Trte  following  experiment  is  of  great  importance  re  the  activity 
of  the  autolytic  proteolytic  ferment  of  the  serum   in   v 

Experiment  9. — A  rabbit  was  inoculated  subcutaneously  with  1  c.c. 
of  oleum  phosphoratum  B.P.  Previous  experiment  had  shown  that 
this  causes  the  antitryptic  titre  to  fall  almost  to  nil  a  few  hour-  bel 
the  death  of  the  animal.  The  animal,  as  already  mentioned  elsewhere, 
suffered  no  pain  from  the  inoculation  and  continued  to  eat  well  till 
shortly  before  it  was  killed.  The  serum  of  this  animal  gave  the 
following  results. 

N  m-coagulable  oil  rogen — 
Antitryptic  titre  LTnincubated  Incubated  24  hours  Incubated  4 

500  c.mm.         ...     78  mgr.  per  cent.       78  mgr.  per  cent.       78  mgr.  per  cent. 

Another  similar  experiment — 

300  c.mm.         ...     52     ,,  ,,  52     ,,  ,,  52     ,, 

(72  hours'  incubafcii 

Hence  in  the  rabbit  in  phosphorus  poisoning  where  the  antitrypsin 
is  almost  destroyed  there  is  no  evidence  of  activity  of  an  autolytic 
proteolytic  ferment  in  the  serum. 

(Ill)    Autolysis  of  Solid  Tissues,  &c. 

This  investigation  was  carried  out  because  we  desired  (1)  to  determine 
whether  there  was  any  difference  in  the  rate  of  autolytic  degradation  of 
the  solid  tissues  of  animals  dying  from  bacterial  toxaemia  and  tho- 
normal  animals.     The  possibility  that  such  differences  might  occur  was 
suggested  by  our  experiments  in  which  we  noted  a  great  increase  in  the 
non-coagulable   nitrogen   in  the  blood  of  infected  animals,  the  inci 
being  however  almost  wholly  in  the  form  of  urea.     The  experiment 
Jacoby     [28]     show    increased     autolytic    degradation    in    phospfc 
poisoning;   (2)    to  determine   whether  serum   antitrypsin    had    any  in- 
fluence on  tissue  autolysis.     The  experiments  under  this  head  then  I 
resolved  themselves  into  (a)  the  confirmation  or  otherwise  of  the  current 
conception   of  the  rate  of  autolytic  degradation  of  tissues  under  condi- 
tions of    absolute  bacteriological    sterility  ;    (6)    to  determine  whether 
"  antitrypsin  "  is  present  in  the  tissues  and  if  serum  antitrypsin  has  any 
influence  oil  tissue  autolysis. 

The  great  difficulty   m  these  experiments  was  to  obtain  th< 
absolutely  bacteriologically  sterile.     In  spite  ^^  absolute  ba 
sterility  in   removal    and  manipulation,  it   was  found  that  bacteria  i 
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present  in  practically  every  specimen  used.  It  appears  that  the  liver, 
especially  under  normal  conditions,  contains  bacteria,  probably  in  the 
bile  passages  only,  of  the  nature  of  Bacillus  coli  and  Bacillus  Welchi. 
These  bacteria,  as  will  be  seen  later,  have  a  marked  influence  on 
autolytic  degradation  and  account  for  the  current  idea  of  the  rapidity  of 
autolytic  degradation  of  the  tissues.  In  order  to  obtain  material 
bacteriologically  sterile,  the  tissues  used  were  removed  as  carefully  as 
possible  re  asepsis  and  were  then  ground  up  with  sterile  normal  saline  in 
sterile  silica  tubes  with  pebbles,  by  continued  shaking  for  six  hours  in  a 
machine  shaker — on  the  principle  of  the  pulverization  of  bacteria  to 
obtain  the  "endotoxin."  In  this  way  perfectly  sterile  specimens  were 
obtained  for  experimentation.  N.C.N,  was  determined  by  the  method 
previously  mentioned. 


{A)    Autolysis  of  the  Liver. 

Experiment  7. — An  emulsion  of  normal  rabbit's  liver  was  made  in 
normal  saline.  The  emulsion  was  made  about  10  per  cent,  to  compare 
with  the  experiments  of  Schryver  [29] .  It  was  found  to  be 
bacteriologically  sterile. 


Non 

-coag 

ulahle  nitrogen 

Not  incubated  ... 

8-4  mgr. 

per 

100  c.c.  of  emulsion 

Tncubated  4  hours 

84     ., 

,, 

„         6      „ 

8-4     ,, 

,, 

8     ,, 

84     ,, 

M                                       Jl 

,,       12      „ 

8-4     ,, 

>>                                       »» 

„       24      ,, 

...    '     9-6     ,, 

,,                                       ,, 

Other  experiments  gave  similar  results.  Rise  in  twenty-four  hours, 
7   to  14  per  cent.  N.C.N. 

Experiment  2. — An  emulsion  of  normal  rabbit  liver  was  made  in 
normal  saline,  about  20  grm.  in  100  c.c.  The  liver  emulsion  proved  to 
be  sterile  bacteriologically — aerobic  and  anaerobic  tests. 


Non-coagnlab'e  nitiogpn 
17-4  mgr.  per  1U0  c.c.  of  emulsion 
186     „ 
204     „ 


(a)  Control  not  incubated 

(6)         ,,       incubated  24  hours 

(c)         „  „  48     „ 

Increase  in  24  hours  =  7  per  cent. 
,,    48  ,,   =  17  per  cent. 

Experiment  3. — Another  emulsion  same  strength  as  Experiment  2. 


(a)  Control  not  incubated 

(b)  ,,        incubated  72  hours 


Non-co*gulable  nitrogen 

24  mgr.  per  100  c.c. 
29     ,, 

=  20  per  cent,  increase 
Acidity  at  end  of  72  hours    -  n/lUO  lactic  acid 
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Experiment  4.—k  20  per  cent,  emulsion  of  rabbit's  liver.     Sterile 

by    tests.  Non-coagnlable  nitrogen 

24  mgr.  per  100  c.c. 

Control      ...  ...  ••■  ••  ••  27 

Incubated  24  hours  ...  •••  ■•■  ■••  " 

72      ,,     ...  •-•  •••  ••■  31     " 

Increase  in  24  hours  =  125  per  cent. 

72      ,,        =  28-0  per  cent. 

Experiment  5.— An  experiment— one  success  amongst  many  failui 
—where  whole  pieces  of  liver  were  incubated  and  proved  to  be  bacterio- 
lotfically  sterile.     After   incubation  the  pieces,  with  exuding  fluid,  &c, 
were  weighed  and   ground  up  in   normal  saline  to  make  emulsions  of 
eaual  strength  (10  per  cent.). 

e4u<*1    OUJ-^     &  x  r  .  Kon-coagulable  nitrogen 

^  ,        .        ,    .  •  68  mer.  per  100  gms.  of  liver 

Before  incubation  ...  •••  ■••  ■••  8     v 

After  30  hours  at  37°  C •••         84     » 

,,       4  days  ,,  •••  •••  -       132     " 

,,       6     ,,  >» 

Increase  in  30  hours  =  24  per  cent,  of  non-coagulable  nitrogen  =  n/50  acidity. 
96      „      =  nearly  100  per  cent.      ,,  ,,  -  n/40       >• 

144      ,,      =  HO  per  cent,  of  ,,  >i  =  n/40       " 

Experiment  6\— An  emulsion  of  liver  was  made  in  the  usual  way 
with  very  little  saline.  It  proved  to  be  quite  sterile.  It  was  incubated 
at  37°  C.  for  fourteen  days. 

Non-coagnlabl*  nitrogen 
Control,  not  incubated  =     64  mgr.  per  cent,  of  the  emulsion. 
Incubated  14  days   =   132         ,, 

=   over  100  per  cent,  increase  in  fourteen  day.-.. 

Acidity    =   n/40. 

(B)  Effect  of  Added  Lactic  Acid. 
Experiment  7.— A  20  per  cent,  emulsion  of  rabbit's  liver  was  made 
,11  normal  saline  in  the  usual  way.  It  proved  to  be  bacfceriologically 
sterile.  Sterile  N/1  lactic  acid  was  added  to  make  the  following  con- 
centrations. All  tests  were  made  up  to  same  bulk  with  normal  Baline. 
Incubation  two  hours  at  37°  C. 

t  Not  incubated 24  mgr.  non-cnagolable  nitrogen 

/i\  r>™f™i    J  per  cent,  of  emulsion. 

(1)C°ntr01    J  incubated  2*  mgr.    =     0  per  oent.  rise. 


(2)  Made  n/100  lactic  acid  ...  ...     30 

(3)  Made  n/50         ,,        „ 

(4)  Made  n/40         

(5)  Made  n/20         ,,       ,,  •••  ••■     43 

(6)  Maden/10        ,,      „ 

(7)  Made   n/20  laotio  ftoid   left  at   room    24 

temperature   for   twenty  minutes, 
then  neutralised  and  inoubated 


=  25 
=  37 
=  50 
=  75 
=  75 
=     0 
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Other  experiments  gave  similar  results. 

From  this  experiment  it  will  be  seen  (1)  that  the  autolytic  degrada- 
tion is  proportionate  to  the  degree  of  acidity  and  (2)  that  there  is  no 
tissue  antitrypsin  of  the  nature  of  serum  antitrypsin  since  every 
addition  of  acid  causes  increased  degradation.  There  is  no  degree  of 
acidity  below  which  degradation  does  not  occur  and  above  which  it  does, 
as  would  be  the  case  if  a  serum  antitrypsin  were  present.  Further,  the 
n/20  acid  experiment,  Experiment  7,  No.  7,  shows  that  the  autolytic 
degradation  is  not  due  to  the  destruction  of  antitrypsin  since  the 
degradation  has  been  inhibited  by  neutralization.  Our  previous  ex- 
periments have  shown  that  antitrypsin  destroyed  by  acid  cannot  be 
restored  by  neutralization,  so  that  if  the  tissue  autolysis  were  solely 
inhibited  by  an  antitrypsin  of  this  nature,  degradation  should  have  taken 
place,  as  any  such  antitrypsin  would  have  been  completely  destroyed  by 
this  treatment.  These  experiments  show  further  that  under  absolutely 
sterile  conditions  the  autolytic  degradation  of  the  liver  is  slow,  and  this 
is  due  to  the  relatively  low  concentration  of  lactic  acid  in  the  liver 
under  sterile  conditions. 

(c)  The  following  experiments  show  how  bacterial  infection  hurries 
on  the  process  of  autolytic  degradation,  chiefly  as  the  result  of  the  acidity 
produced  by  the  bacteria  from  the  sugar  of  the  liver  and  to  a  less  extent 
due  to  the  proteolytic  activity  of  the  infecting  organisms. 

Experiment  8. — A  sterile  emulsion  of  liver  10  per  cent,  was  treated 
as  follows  and  incubated  for  four  hours  : — 

Infected  Bacillus  coli 

Sterile  n  LO  lactic  acid  (broth  culture  A  c.c.  to 

in  c.c.  of  emulsion) 

Control  ...  5-76  ...  4-8  ...  6-72 

Incubated  ...  5-76  ...  22-1  ...  9-6 

milligrammes  non-coagulable  nitrogen  of  emulsion. 

Lactic  acid  causes  500  per  cent,  rise  in  four  hours. 

Bacillus  coli     ,,        50         ,,  ,,  ,, 

Experiment  9. — Similar  to  above.  Four  hours'  incubation;  10  c.c. 
of  the  emulsion  in  each  experiment. 

..        .        .staphylococci      Streptococci      Bacillus  Welchi      Ba> 
Met  lie  aim         (i  c.c.  active       (1  c.c.  active      (1  c.c.  active       (lcc.active 
i  c.c   saime       broth  culture)     broth  culture)    broth  culture)     broth  culture) 

Control        ...  ...         5-6         ...         5-8         ...         5-8  ,       ...         58         ...         5-8 

Incubated  four  hours         56         ...         5-8         ..  Vs         ...       11-4         ...         9*2 

milligrams  non-coagulable  nitrogen  por  cent. 

Bacillus  Welchi  alone  gives  an  increase  of  68  per  cent.  N.C.N,  in 
lour  hours.  The  broth  used  was  markedly  acid,  the  reaction  of  the 
mixture  JO  c.c.  of  emulsion  and  1  c.c.  of  the  Bacillus  Welchi  broth  was 
n/120  at  the  commencement  of  the  experiment. 
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(a)  Phosphorus  was  primarily  used  during  the  course  of  these 
experiments  in  the  endeavour  to  obtain  bacteriological)}-  sterile  livers, 
the  livers  from  normal  animals,  as  explained  above,  practically  always 
containing  bacteria.  The  idea  was  that  the  excretion  of  the  drug  into 
the  bile  passages  would  exercise  a  bactericidal  effect  there.  We  noted 
that  the  livers  from  phosphorus-poisoned  rabbits  were  more  frequently 
sterile  than  normal.  In  addition  it  was  used  for  the  purpose  of  these 
and  other  experiments  re  autolysis,  &c.  In  these  experiments  the 
rabbits  were  given  1  c.c.  of  the  oleum  phosphoratum  B.P.  The  drug 
apparently  caused  the  animal  no  pain,  it  ate  well,  &c,  till  shortly  before 
the  fatal  issue.  The  animals  were  killed  at  different  periods,  bled,  and 
the  organs  removed  sterilely. 

Experiment  9.— A  20  per  cent,  emulsion  of  the  liver  of  a  rabbit 
poisoned  with  phosphorus  was  made  in  sterile  normal  saline. 

Control  ...  ...  ...  24  mgr.  non-coagulable  nitrogen  percent,  of  emulsion. 

One  hour's  incubation  at  37°  C.  24     ,,  ., 

Three  hours        ,,  ,,  24     ,,  ,, 

Four       ,,  ,,  ,,  24     „ 

Six  ,,  ,,  ,,  24     ,, 

Ei8ht     •>  »i  „  24     ,, 

Twelve  ,,  ,,  ,,  24     ,, 

Experiment  10. — Similar  to  Experiment  9,  only  continued  longer. 
Animal  very  ill  at  time  of  removal  of  liver. 

Control...  ...     34  mgr.  non-coagulable  nitrogen  per  cent,  of  emulsion. 

Twenty-four  hours     39     ,,  ,,  ,, 

Forty-eight   hours     49     ,,  ,,  ,, 

Increase  in  twenty-four  hours  about  15  per  cent. 
,,         ,,   forty-eight         ,,         ,,       44         ,, 

Experiment  11. — Solid  pieces  of  liver  from  a  phosphorus  poisoned 
rabbit  were  removed  sterilely,  and  remained  sterile  throughout  the 
experiment.  At  the  end  of  period  of  incubation  the  pieces  &c,  v. 
weighed  and  ground  up  to  20  per  cent,  emulsion  in  normal  saline.  The 
organ  was  very  fatty.  (Animal  killed  forty-eight  hours  after  inocula- 
tion of  oleum  phosphoratum.) 

Control...  ...  ...  ...    42  mgr.  non-coagulable  nitrogen  of  emuls 

Seven  hours' incubation  at  87°  C.  ...     \-i 

Twenty-four  hours     ,,  ,,         ...      Ill 

Ui  per  cent,  inci 

Seventy-two 

i ;  per  cent 
F— 13 
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Experiment  12. — A  liver  from  a  phosphorus-poisoned  rabbit  was 
removed  sterilely  shortly  before  fatal  termination.  Pieces  were  placed 
in  sterile  tubes  and  incubated,  then  treated  as  usual. 

Control         ...  ...  ...     108  mgr.  non-coagulable  nitrogen  per  cent. 

After  ninety-six  hours  ...     108     ,,  ,,  ,,  ,, 

Ratio  of  coagulable  to  non-coagulable  nitrogen  before  incubation,  0-032. 

,,  „  „  after  „  0-032. 

Here  there  was  no  autolysis.  Bacteriological  sterility  during  the 
whole  of  the  experiment.  Another  specimen  of  liver  gave  a  similar 
result. 


(G)  Liver  of  Rabbits  with  Bacterial  Toxaemia. 

Experiment  14. — A  rabbit  was  inoculated  intravenously  with  two 
slopes  of  dead  Bacillus  coli ;  after  sixteen  hours  it  became  very  ill,  was 
killed,  and  the  liver  removed  sterilely.  A  control  rabbit  had  no  food  for 
the  same  time,  to  make  the  experiment  strictly  comparable.  The  liver 
was  ground  up  in  the  usual  way  and  a  10  per  cent,  emulsion  made  with 
normal  saline.  During  the  process  of  grinding  up  the  tube  was  placed 
in  an  ice  jacket.     The  control  liver  was  treated  in  the  same  way. 


Control 

One  hour  ... 

Two    hours 

Three 

Four 

Five 

Six 

Eight 

Ten 


Bacillus  coli  liver 
Percentage  emulsion 

Control  liver  (no  food  sixteen  hours) 
Percentage  emulsion 

5-76  mgr. 

6-78  mgr. 

non 

-eoagulable  nitrogen 

5-76     „ 

6-78     ,, 

» >                     »> 

5-76     ,, 

6-78     ,, 

>»                     ii 

5-76     ,, 

6-78     ,, 

ii                     ii 

5-76     ,, 

6-78     ,, 

ii                     ii 

5-76     ,, 

6-78     ,, 

, , 

5-76     „ 

6-78     ,, 

ii                     ii 

5-76     ,, 

6-78     „ 

ii                     ii 

5-76     „ 

6-78     ,, 

■  i                     ii 

Another  experiment  gave  a  like  result. 
Experiment  15. — Similar  to  Experiment  14. 


Control 

One  hour  at  37°  C.     ... 

Two  hours         ,, 

Three     ,, 

Four      ,,  ,, 

Six 

Seven  and  a  half  hours 

at  37°  C. 
Ten  hours  at  37°  C.   ... 
Twelve  ,.  ,, 


Infected  rabbit 

6'8 

6-8 
.  '     6-8 

G-8 

6-8 

6-8 


7-9 
8-9 


Control  rabbit 
6*2  mgr.  non-coagulable  nitrogen  per  cent. 
6-2  ,, 
6-2  ,, 
6-2  ,, 
6-2  ,, 
0-2  ,, 
62     „ 

6-2     ,, 

0-2     .. 


But  here  a  growth  of  I lacil lus  coli  was  obtained. 


Section  of  Pathology  35 

Hence  it  would  appear  that  in  phosphorus  poisoning  and  bacterial 
toxaemia  the  liver  of  the  infected  animals  does  not  autolyse  more  rapidly 
in  vitro  than  do  normal  ones,  and  this  in  spite  of  the  fact  that  the  blood 
of  infected  animals  has  a  great  increase  in  N.C.N,  chiefly  or  almost 
wholly  in  the  form  of  urea,  which  might  indicate  increased  rate  of 
degradation  in  vivo.  In  fact  some  of  the  phosphorus  livers  do  not  auto- 
lyse at  all — it  would  appear  as  if  the  phosphorus  had  also  destroyed  the 
tissue  enzymes. 

(D)  Leucocyte*  and  Marrow. 

Opie  [30]  in  his  paper  showed  that  leucocytes  easily  autolyse  in  the 
presence  of  0'2  per  cent,  sodium  bicarbonate,  less  easily  in  0"2  per  cent, 
acetic  acid.  He  also  showed  that  the  serum  antitrypsin  exerted  an 
inhibiting  influence  on  the  autolysis.  He  obtained  similar  results  for 
marrow. 

Experiment  16. — We  were  able  to  obtain  some  pus  from  a  case 
of  tubercular  psoas  abscess.  It  was  quite  sterile  apart  from  tubercle 
bacilli,  which  were  very  few.  The  pus  cells  were  alive,  were  still 
capable  of  active  phagocytosis,  and  were  not  stained  by  trypan  blue. 
The  cells  were  broken  up  into  an  emulsion  (20  per  cent.)  by  shaking  as 
above.  Previously  they  had  been  centrifuged,  the  serum  removed,  and 
cells  washed  with  sterile  normal  saline  several  times. 

Xon-eoagulable  ni;  ■ 
Control  ...  ...  ...  ...  '...  ...  18  mgr.  per  cent. 

Incubated  alone  seven  days  at  37c  C.  ...  ...  32       ,,  ,, 

Made  n/20  acid    ...  ...  ...  ...  ...  20-4    ,,  ,, 

Made  n/20  alkali  ...  ...  ...  ...  ...  20-4    ,, 

We  got  a  similar  result  in  several  other  experiments  made  with  the 
same  pus. 

Experiment  17. — Leucocytes  from  the  peritoneal  cavities  of  several 
guinea-pigs  by  aleuron  and  casein  injection.  Perfectly  sterile.  Treated 
as  above. 

Non-n unliable  in: : 

Control    ...  ...  ...  ...  ...  0  mgr.  per  cent,  of  emulsion. 

Control,  incubated  at  87°  C.  for  three  days    ...  6      ,.  .,  .,, 

,,        made  0*2  per  cent,  lactio  aoid  ...  s)     ,,  ,, 

,,         made  alkaline  0*2    nor  cent,  sodium  9      ,,  ,, 

carbonate 

From  which  it  will  be  seen  that  the  sterile  autolysis  of   leucocyl 
slow,  even  if  acidified  or  made  alkaline. 
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Experiment  18. — Rabbit  marrow  was  carefully  and  sterilely  removed 
from  the  long  bones.  Emulsified  in  saline  as  above.  Sterile  bacterio- 
logically  after  emulsification. 

Non-ccngulable 
nitiogen 

5  c.c.  emulsion — 5  c.c.  saline,  control  ...  ...  ...  ...  Nil 

,,  ,,  ,,  incubated  at  37°  C.  for  four  days  ...  9  6 

,,  ,,  ,,  made  0-2  per  cent.  Na2C03  for  four  days...  96 

,,  ,,  ,,  made  02  per  cent,  lactic  acid    ...  ...  96 

Similar  experiments  gave  very  like  results.  The  marrow  of  course 
contained  a  fair  number  of  red  cells. 

These  results  are  so  at  variance  with  those  of  other  observers  that 
we  wondered  if  there  was  not  some  error  in  our  methods.  In  confirma- 
tion, however,  of  our  own  results  the  following  experiment  can  be 
quoted. 

Experiment  19. — A  rabbit  was  killed,  bled  as  much  as  possible.  It 
was  then  placed  in  a  strong  lysol  bath  to  kill  bacteria  in  the  skin  ;  the 
skin  was  then  drawn  off  in  a  room,  the  air  of  which  was  saturated  with 
moisture,  and  a  thigh  was  amputated  sterilely  from  just  below  the  hip 
to  below  the  knee  ;  the  thigh  was  then  placed  in  a  wide-mouthed  glass- 
stoppered  sterile  bottle,  and  the  bottle  was  sealed  with  paraffin ;  the 
thigh  was  kept  in  this  bottle  for  eight  months :  four  months  at  37°  C. 
in  the  incubator  and  four  months  at  summer  room  temperature  (1916). 
Owing  to  the  above  results  we  examined  the  thigh  at  the  end  of  these 
eight  months.  The  muscle  appeared  to  be  perfectly  preserved,  except 
that  it  was  a  little  discoloured  and  had  a  steamed  appearance.  There 
was  very  little  exuded  fluid  in  the  jar.  On  section  and  microscopic 
examination  the  muscle  bundles  are  all  perfect,  the  transverse  striation 
is  generally  quite  perfect,  only  the  nuclei  appear  diminished  in  number 
and  shrunken.  The  interstitial  tissue  is  a  little  soft,  but  nerves,  blood- 
vessels, &c,  are  perfectly  visible  and  appear. undegenerated.  There  was 
no  smell  of  decomposition ;  no  fatty  acid  smell.  The  bone  was  then 
opened,  and  the  marrow  was  seen  to  be  quite  firm,  only  pale.  Sections 
were  then  made  :  the  drawings  herewith  are  from  them.  The  marrow 
is  almost  like  the  section  of  fresh  marrow — the  main  change  is  the 
absence  of  red  cells ;  they  have  all  autolysed  and  are  represented  by 
masses  of  pigment.  The  marrow  cells,  &c,  have  stained  perfectly.  This 
shows  that  absolutely  sterile  autolysis  is  extremely  slow.  This  can 
further  be  confirmed  by  post-mortem  observation — sterile  infarcts  of  the 
spleen  or  kidney  do  not  undergo  autolysis  at  any  great  rate,  there  is 
nothing  like  a  50  per  cent,  degradation  of  the  dead  tissue  in  twenty- 
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Fig.  1. 


Experiment  19.     Section  of  rabbit's  muscle  incubated  for  four  months  at  37    I 
and  four  months  at  room  temperature. 


Pig.  2. 


Experiment  19.     Section  of  rabbit-  marrow  incubated  n   37    0.  for  four  months 
and  room  temperature  (summer,  L916)  for  four  month- 
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four  hours  (Schryver).  Sterile  infarcts  in  fact  are  only  very  slowly 
absorbed.  Hence  we  must  conclude  from  all  these  experiments  that 
sterile  autolysis  is  very  slow,  but  that  autolysis  can  be  greatly  ac- 
celerated by  the  presence  of  bacteria,  which  act  chiefly  by  the  formation 
of  a  suitable  degree  of  acidity  for  the  activation  of  the  ferment,  and 
partly  in  themselves  may  be  capable  of  digesting  the  protein. 


(IV)  Effect  of  Seeum  Antitrypsin  on  Tissue  Autolysis. 

In  the  previous  section  of  this  paper  it  has  been  shown  that  serum 
antitrypsin  is  only  definitely  destroyed  with  an  acid  concentration  equal 
to  n/20.  If  now  the  autolytic  ferment  of  the  tissues  is  inhibited  by  an 
antitrypsin  similar  in  nature  to  serum  antitrypsin  it  would  have  been 
expected  that  a  similar  degree  of  acidity  would  be  needed  to  destroy  the 
inhibiting  antitrypsin.  Experiment  7,  Section  III,  however,  shows  that 
the  rate  of  autolysis  of  liver  tissue  varies  with  the  acid  concentration 
present,  and  that  there  is  no  apparent  degree  of  acid  concentration 
below  which  autolysis  does  not  occur  and  above  which  it  occurs,  as 
might  be  expected  if  tissue  autolysis  were  inhibited  normally  by  the 
presence  of  an  antitrypsin  of  the  nature  of  serum  antitrypsin.  It  has 
also  been  shown  that  antitrypsin  once  inactivated  by  acid  cannot  be 
reactivated  by  neutralization ;  now  Experiment  7,  Section  III,  shows 
that  even  when  a  possible  antitrypsin  has  been  destroyed  by  a  concen- 
tration of  n/20  acid,  autolysis  of  the  tissue  cannot  take  place  when 
neutralization  has  been  carried  out:  the  antitrypsin  if  present  would  have 
been  destroyed,  if  it  were  of  the  nature  of  serum  antitrypsin.  The 
experimental  results  lead  to  the  conclusion  that  there  is  no  tissue 
antitrypsin  of  the  nature  of  serum  antitrypsin,  but  that  the  autolytic 
ferment  is  normally  inhibited  by  the  normal  reaction  of  the  tissues. 

Experiment  1. — An  emulsion  of  rabbit's  liver  was  made  in  the  usual 
way  and  was  found  to  be  bacteriologically  sterile.  Sterile  rabbit's  serum 
was  used  as  antitrypsin.  A  mixture  of  the  two  was  made  in  the 
proportion  of  20  c.c.  of  liver  emulsion  and  5  c.c.  of  serum. 

Non  coagulable  nil  i 
in  milligrammes  per  100  c.c. 

(a)  Mixture,  not  incubated       ...  ...  ...  ...  ...  36 

(b)  ,,  incubated              ...  ...  ...  •••  '        :;,i 

(c)  ,,  made  n/60  lactic  acid  ...  ...  ...  ...  86 

(d)  ,,  made   u/40     ,,          ,,  ...  ...  ...  ...  86 

(e)  ,,  made  n  20     ,,        ,,  ...  ...  ...  •■•  48 

[ncubated  four  hours  ai  81    I  . 


Ision 

36 

54 
36 
36 
36 
36 
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Experiment  *.— An    emulsion  similar  to  Experiment  1  was  used; 
same  proportions  of  emulsion  and  serum  or  saline  used. 

1       L  Non-coagulable  percentage 

(a)  Liver  emulsion  alone  +  5  c.c.  saline  not  incubated,  made  n/40 

lactic  acid 

(b)  Liver  emulsion,  incubated  ••■  •••  ••• 

c)  Liver  emulsion  +  5  c.c.  serum,  no  acid,  not  incubated 

v  '  (>  (,         incubated     ... 

,.       "  "         made  n/40  lactic  acid,  incubated 

,f*      "  "         but   the  serum  used  was  first  deanti- 

'trypsinized  by  making  n/20  with  lactic  acid,  incu- 
bating for  one  hour  at  37°  C. ,  then  neutralized  ;  the 
whole  afterwards  made  n/40  lactic  acid,  incubated 
Incubation  four  hours  at  37°  C. 

Experiment  3.— Another  experiment  on  similar  lines  to  Experiment  2. 
In  each  test  was  20  c.c.  of  a  thick  liver  emulsion,  then  saline,  serum, 
&c,  added  and  all  made  n/20  lactic  acid  by  calculation. 

,.„„                   +5cc  +  5  c.c.  deanti-       +  5  ex.  (10  per  cent. 

taline                       serum'  trypsinized  setum         egg  white,  fresh) 

or                           42  42  ...           36 

Control               ...             -         36  ...             "  ^ 

Incubation  twenty  hours       102  ...  5* 

,     .  J3g  78  ...  78  ...  i* 

"     !  V   Non-coagulable  nitrogen  milligrammes  per  cent,  of  the  emulsion. 

(1)  Experiment  1  appears  to  show  an  inhibiting  influence  of  the 
antitrypsin  on  the  autolytic  ferment,  since  with  n/20  there  is  autolysis 
and   below   that  n/40,  ,vc,  which   does  not  destroy   antitrypsin,   there 

is  none.  .  ., 

(2)  Experiment  2  shows  that  in  spite  of  previously  destroying  the 
antitrypsin  (/)  there  is  no  greater  degree  of  autolysis  than  when  the 
antitrypsin  is  unaffected  (t) ,  whereas  with  n/40  lactic  acid  alone  the 
liver  undergoes  marked  autolysis. 

(3)  Experiment  3  shows  that  when  serum  is  added  there  is  much 
less  autolysis  when  the  reaction  is  adjusted  to  n/20  by  calculation,  and 
hence  antitrypsin  inhibited,  than  when  no  serum  is  added.  The  same 
is  noted  even  when  the  antitrypsin  of  the  serum  has  been  previously 
destroyed  It  therefore  appears  that  the  restraining  action  of  serum 
on  tissue  autolysis  is  not  due  to  the  inhibiting  action  of  scrum  anti- 
trypsin but  to  the  reaction  of  the  serum  affecting  the  H  ion  concentration 
and  the  consequent  differences  in  this  explaining  the  vai  suits. 
Further  in  the  work  of  previous  observers  earned  out  under  conditions 
which  were  not  absolutely  bacteriological^  sterile  the  germicidal  « 

of    serum    greatly  helped    the    idea  of    an    inhibitory   activity.      W< 
accordingly  carried  out  experiments  where  the  amount  of  hydrogen  ion 
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was  the  same  in  all    the  experiments.       A  series  of  preliminary  tests 
were  made.      An  emulsion  of  liver  was  made  in  normal  saline  and 

(a)  4  c.c.  and  1  c.c.  of  saline  were  made  calculated  n/20  lactic  acid. 

(b)  i  „      „    1    „  „  ,.  „  n/40     „ 

(c)  1    ,,       ,,    1    ,,     of  serum  ,,  ,,  n/40     ,,         ,, 

(d)  4    „      ,,1    ,,  ,,  ,,  ..  n/40     „ 

To  each  was  added  the  same  amount  of  a  0'5  per  cent,  solution  of 
neutral  red  and  a  titration  made  with  n/40  NaOH.  The  amounts 
required  to  just  make  the  tubes  alkaline  to  neutral  red1  to  the  same 
degree  were  determined,  the  differences  obtained  indicated  the  amounts 
of  acid  bound  by  the  serum  and  its  salts.  This  amount  was  added 
to  the  amounts  previously  calculated  in  each  case  and  new  mixtures 
were  thus  adjusted  till  each  pair,  saline  and  serum,  required  the  same 
amount  of  alkali  to  produce  the  same  tint  in  the  neutral  red  in  each 
series.     Thus — 

Experiment  4. — Rabbit  liver  emulsion  in  the  proportion  of  20  c.c. 
of  emulsion  with  5  c.c.  of  saline  or  rabbit  serum.      Sterile  experiment. 

[a)  (b)  (c)  (d) 

Saline  added  Serum  added  Saline  added  Serum  added 

calculated  n/2< >  reaction  =  to  (a)  calculated  n/4n  reaction  =  to  (c) 

Not  incubated  ...         30  ...  36  ...  30  ...  36 

Incubated    six   hours     ...         60  ...  69  ...  48  ...  55 

,,     twenty-four  hours      108  ...  120  ...  84  ...  96 

milligrams  non-coagulable  nitrogen  per  cent,  of  emulsion. 

Percent.  Percent.  Percent.  Percent. 

Increase  in  six  hours      ...       100  ...  91  .4.  60  ...  53 

„      twenty-four  hours       260  ...  250  ...  180  ...  166 

as  just  determined,  using  neutral  ted  as  indicator. 

Experiment  5. — An  emulsion  of  freshly  killed  chicken  liver  was 
made  and  found  to  be  sterile.  It  was  mixed  as  follows  in  proportion 
of  20  c.c.  of  the  emulsion  to  5  c.c.  of  the  other  constituents. 


Kon-coagi  la 

Control 


(a)  Liver  -4-  saline,    made   nominal  ...         25"2 

n/20  lactic  acid 
{b)  Liver  -f  5  c.c.  egg  antitrypsin         ...         27'6 

titre,  made  nominal  n/20 

(c)  Liver  -f-  chicken's  serum,  made         ...         27  "6 

nominal  n/20 

(d)  Liver  -f  chicken's  serum,  made         ...         27'6 

equal  in  free  acid  to  the  liver 
and  saline  tube  (<i) 
(c)  Liver     4-     antitrypsin,     made        ...        27*6 
equal    in    free   acid    to    the 
liver  and  saline  (a) 


'  nitrogen  milligrams  per  cent. 

Incubation  Percentage  rise 

60-0  ...  =140-0 

50-4  ...  =     800 

42-0  ...  =     50-0 

67-2  ...  =    1400 

64-0  ...  =   1300 


1  This  was  used  Bince  it  was  the  onlv  indicator  available, 
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Hence  here  the  egg  antitrypsin  does  not  inhibit  autolysis  of  chicken 
liver.     Again  the  result  depends  on  the  degree  of  ionization. 

Thus  serum  antitrypsin  exercises  no  restraining  influence  on  the 
autolysis  of  tissues  such  as  the  liver.  From  Opie's  [30]  experiments, 
however,  it  appears  that  the  serum  antitrypsin  inhibits  the  leucocyte 
ferments  since  he  shows  that  if  an  effusion  containing  leucocytes  is 
incubated  no  autolysis  occurs,  but  if  the  effusion  is  first  centrifuged, 
the  serum  removed  and  the  leucocytes  washed,  autolysis  occurs.  In  the 
following  experiments  the  influence  of  serum  antitrypsin  on  leucocyte 
ferment  is  shown. 

Experiment  6. — Sterile  pus  from  a  psoas  abscess.  The  pus  was 
centrifuged,  the  supernatant  serum  removed  and  put  aside,  the  leucocytes 
repeatedly  washed  in  sterile  normal  saline.  A  20  per  cent,  emulsion 
was  made  in  normal  saline  :  15  c.c.  were  used  in  each  test.  Mixtures 
incubated  for  twenty-four  hours. 

Milligrams  non-coa^ulabl-' 

nitrogen  [»•' 

(a)  Leucocytes  +  1  c.c.  of  normal  saline  (Control)  ...  ...  =   16 

(6)  ,,  +  1  c.c.  of  normal  saline,  incubated  ...  ...  =   22 

(c)  ,,  +1  c.c.  of  supernatant  fluid,  incubated     ...  ...  =    18 

(d)  ,,  +1  c.c.  of  supernatant  fluid,  heated  to  60°  C.  for  =   20 

thirty  minutes,  incubated 

(e)  ,,  +  1  c.c.  of  supernatant  fluid  (Control)        ...  ...  =    17 

(/)  ,,  +  1  c.c.  of  human  serum,  incubated  ...  ...  =    17 

(g)  ,,  +1  c.c.  of  human  serum,  heated  to  60°  C.  for  thirty  =   21 

minutes,  incubated 
(h)  ,,  +  1  c.c.  of  human  serum  (Control) 

Control  =  not  incubated. 

Conclusions. 

This  paper  deals  with  the  nature  of  serum  antitrypsin  showing  : — 

(1)  That  it  is  protein  in  nature  and  not  lipoidal. 

(2)  That  it  is  not  adsorbed  by  bacteria  or  colloids. 

(3)  That  there  is  a  weak  proteolytic  ferment  present  in  the  serum. 

(4)  That  it  is  destroyed  by  56°  C.  and  by  weak  acids  and  alkalis 
to  N/400. 

(5)  That  it  does  not  influence  tissue  autolysis. 

Also  the  paper  deals  with  tissue  autolysis,  and  shows  that  this  is 
quite  slow  under  conditions  of  absolute  bacteriological  sterility.  Further 
the  paper  deals  with  the  question  of  autolytie  degradation  occurring  m 
infection  and  anaphylaxis  and  is  opposed  to  the  work  of  Jobling  bearing 
on  these  points. 
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The  Relation  of    the  Antitryptic    Titre    of   the    Blood    to 
Bacterial  Infection  and  Anaphylaxis.1 

By  F.  H.  Teale  and  E.  Bach. 

From  the  Research  Laboratories,  University  College  Hospital  Medical  Scliool,  London.- 

In  this  paper  we  propose  recording  our  observations  on  the  variations 
in  the  antitryptic  titre  of  the  blood  of  animals  during  various  stages 
and  degrees  of  bacterial  infection  and  anaphylactic  shock.  In  addition 
we  include  observations  on  the  alteration  in  the  antitryptic  titre  of  the 
serum  when  anaphylotoxin  is  produced  in  vitro.  So  far  we  have 
been  unable  to  find  any  records  of  systematic  observations  regarding 
variations  in  the  antitryptic  titre  of  the  blood  in  infection,  &c.,  the 
observations  are  chiefly  scattered  clinical  observations,  there  are  no 
records  of  continued  observations. 

In  these  experiments  we  have  investigated  the  changes  in  the 
antitryptic  power  of  the  blood  in — 

(I)  Normal  animals  infected  with  or  inoculated  with — 

(A)  Non-pathogenic  bacteria. 

(B)  Heterogeneous  non-toxic  protein. 

(C)  Pathogenic  and  virulent  bacteria. 

(D)  Exotoxins. 

(E)  Sensitized  bacteria. 

(II)  Immunized  animals  reinjected  with  the  homologous  bacteria. 

(III)  Sensitized  or  immunized  animals  reinjected  with  the  homo- 
logous antigen. 

(IV)  Variations  due  to  (a)  food  ;   (b)  phosphorus  poisoning.  &c 
agents  destroying  antitrypsin  in  vitro  ;    (</)  drugs  affecting  the  tempera- 
ture;   (e)   drugs  damaging  blood-forming  tissue. 

(V)  Variation  in  the  in  vitro  preparation  of  anaphylotoxin. 
(VI)  Influence  of  antitrypsin  on  the  growth  of  bacteria. 

1  At  ;i  meeting  of  the  Section,  hold  December  2,  1919. 

-  The  expenses  of  this  research  were  defrayed  by  a  grant  from  the  Uedioal  R< 

Committee. 
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Method. 

It  has  been  shown  in  a  previous  paper  (1)  that  antitrypsin  is  not 
affected  by  keeping,  especially  at  0°  to  3°  C.  In  order  to  reduce  errors 
due  to  strength  of  trypsin,  &c,  the  samples  of  serum  obtained  from  a 
given  animal  were  all  stored  in  this  way  till  the  series  was  complete, 
and  all  were  tested  together,  using  for  the  experiment  the  same  gelatine, 
trypsin,  &c. 

The  method  adopted  was  as  stated  previously  (2).  The  unit  of 
trypsin  was  determined  as  that  amount  of  a  1  per  cent,  solution  which 
caused  complete  liquefaction  of  1  c.c.  of  15  per  cent,  gelatine  in  thirty 
minutes  at  37°  C.  in  the  water  bath.  The  tubes  after  incubation  were 
kept  at  10°  C.  for  thirty  minutes  before  the  reading  was  taken.  The 
unit  of  trypsin  thus  determined  was  placed  in  a  series  of  small  tubes 
and  graded  quantities  of  the  serum  to  be  tested  added  (the  serum  was 
diluted  1  :  2  or  1  :  5  according  to  its  titre  ;  which  in  some  cases  was 
determined  roughly  first).  These  mixtures  were  incubated  for  thirty 
minutes  at  37°  C.  in  the  water  bath,  then  1  c.c.  of  15  per  cent, 
gelatine  at  37°  C.  added,  and  a  further  period  of  thirty  minutes' 
incubation  in  the  water  bath  at  37°  C.  allowed — then  cooled  at  10°  C. 
for  thirty  minutes.  The  titre  was  the  smallest  amount  of  serum 
completely  inhibiting  liquefaction  by  the  trypsin. 

(1)  Normal  Animals  infected  with  or  inoculated  with — 

(a)  non-pathogenic  bacteria. 

Experiment  1:   Sarcina  lutea. — A  rabbit  of  1,920  grm.  inoculated 
intravenously  with  one  slope  of  Sarci?ia  lutea. 
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100 

80 

60 

55 

55 

80  c.mm.  of  serum 

Experiment  2  :  Sarcina  lutea. — A  quarter   slope  of  a  twenty-four 
hours'  laboratory  strain  was  inoculated  intravenously  into  a  rabbit. 
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GO 
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30 
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Experiment  3  :  Bacillus  mycoides. — Growing  at  22°  C.     Two  slopes 
were  inoculated  into  a  rabbit  of  1,080  grm. 


Ant  itryptic 

Before 
Inoculal  ion 

i 

8 

J  4 

Bti 

48 

78  hours  after  inoculation 

Unit  iii 

60 

70 

Mil 

60 

111 

40 

10 

60  c.mm.  of  serum 
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2    4         8  24  36  hours  4-8  72  hours 

Experiment  3.     Rabbit  inoculated  with  two  slopes  of  Bacillus  mycoides,  22J  C.  intravenously. 


Experiment    4:    Bacillus   smegma.  —  Two   slopes  were   inoculated 
intravenously  into  a  rabbit  of  1,860  grin. 


Titre 
Unit  in 


Before  inoculation         :'. 
60  55 


50 


45 


IS  Hours  (death)  after  inoculation 
35  c.mm.  of  serum 


Experiment    5  :    Bacillus    prodigiosus. — Two    slopes    of    Bacillus 
prodigiosus  were  inoculated  intravenously  into  a  rabbit  of  1,900  grin. 
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10 
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60 

80 
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40 

40 


~-l    hours  after  inoculation 
50  c.mm.  of  serum 


(B)  Primarily  Non-toxic  Proteins. 

(1)   Sheep's  Bed  Corpuscles,  washed  Sterile  with  Sterile  Normal 

Saline. 

Experiment  6. — 10  c.c.   of  sheep's  sterile  red  cells  were  inoculated 
intraperitoneally  into  a  rabbit. 


Antiiryptic 
litre 

Unit  in 
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inoculation        3 

60  80 


80 
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->4 

35 


36 
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48 
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7  J  hours  after  inoculation 
30  c.mm.  of  >crum. 


Experiment  7. — Sterile    washed    sheep's    red    cells :     10    c.c.    were 
inoculated  intraperitoneally  into  a  rabbit  of  *2,480  grin. 


a nt  it i ■}  ptic  titre 
Unit  in 


Before  inoculation  3 

60  60 
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30 
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90  hoard  after  inoculation 

60  c.nun.  of  serom 


Experiment  8.-5  c.c.  of  sterile  sheep's  red   cells  wore  inoculated 
intravenously  into  a  rabbit  of  '2,0'20  grm. 

Antiiryptic  Hc'oic  ._ .  ^ 

litre  inoculation        'J  -I  8  M         *0  M  73 

Unit  in     ...         60  60       80       SO       40       30       30  30       60       60  c.mm.  of  serum 


46         Teale  and  Bach  :    Antitryptic  Titre  of  the  Blood 


(2)   Sterile  Egg  Albumen. 

Experiment  9. — 5  c.c.  of  a  10  per   cent,  suspension  of  sterile  egg 
albumen  was  inoculated  intravenously  into  a  rabbit  of  2,860  grm. 
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30        30 
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3      6  IZ  24  48  72  96  hours. 

Experiment  9.     Rabbit  inoculated  with  5  c.c.  10  per  cent,  egg  albumen  intravenously. 

Experiment  10. — Similar  experiment  to  No.  9,  only  5  c.c.  of  a  1  per 
cent,  suspension  was  injected.     Rabbit  of  1,800  grm. 
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Experiment  11. — Similar  experiment  to  No.  9,  only  1  c.c.  of  O'l  per 
cent,  solution  was  used.     Rabbit  of  1,960  grm. 
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(3)   Sterile  Gelatine. 

Experiment  12. — Rabbit  of  2,000  grm.  was  inoculated  with  20  c.c. 
of  30  per  cent,  gelatine  intraperitoneal!}7. 
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(C)  Pathogenic  Bacteria. 

(1)   Experiments  with  Bacillus  coli. 

Experiment  13. — Four  slopes  of  virulent  Bacillus  coli  were  inoculated 
intravenously  into  a  rabbit  of  2,500  grm.  Death  occurred  in  five  and 
a  half  hours. 
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Experiment  13.     Babbit   inoculated   intravenously   with   four   slopes   of 
Bacillus  coli ;  death  in  five  and  a  half  hours. 

Experiment  14. — Four  slopes  of  virulent  Bacillus  coli  were  inoculated 
intravenously  into  a  rabbit  of  1,800  grm.  Death  occurred  in  two  hours. 
The  animal  soon  showed  signs  of  toxaemia. 
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60  60 


1  hour 

75 
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Experiment  15.— A  rabbit  of  2,200  grm.  had  six  slopes  of  non- 
virulent  Bacillus  coli  inoculated  intravenously.  Death  occurred  in  six 
hours. 
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Experiment  16.— A  rabbit  of    1,800  grm.  was  inoculated  with  four 
slopes  of  non-virulent  Bacillus  coli  intravenously.       Death  occurred  in 


six  hours. 
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ExperwnmU    16.      Babbit   inoculated   intravenously   with    four   slopes   of 
Bacillus  coli  ;  death  in  six  hour-. 

ExpeHmmtl7—k  rabbit  of  2,080  grm.  was  inoculated  with  four 
slopes  of  an  ordinary  laboratory  strain  of  Bacillus  coli  intravenou 

Death  occurred  in  twenty-two  hours. 
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3      6  13        22     hours 

Experiment  17.     Rabbit  inoculated  with  four  slopes  of  Bacillus  coli 
intravenously  ;  death  in  twenty-two  hours. 

Experiment  18. — A  rabbit  of  1,720  grm.  was  inoculated  intra- 
venously with  four  slopes  of  dead  Bacillus  coli,  the  same  strain  as 
Experiment  15.     Eecovery. 
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SO  80 


100 


28  hours  after  inoculation 
40  c.mm.    of  serum 


200 


Experiment  18. 


23  hours 


Rabbit  inoculated  with  four  slopes  of  dead  Bacillus  coli 
iutravenously  ;  recovery. 


Experiment  19. — A  rabbit  of  2,210  grm.  was  inoculated  with  quarter 
slope  of  very  virulent  Bacillus  coli.     Death  in  thirty-six  hours. 
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(2)  Experiments  with  Bacillus  typhosus. 

Experiment  20. — A  rabbit  of  1,980  grm.  was  inoculated  intra- 
venously with  two  slopes  of  a  twenty-four  hours'  growth  of  Bacillus 
typhosus  on  agar,     liecovery. 
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Experiment  21. — A  rabbit  of  '2,180  grm.  was  inoculated  with  two 
slopes  of  Bacillus  typhosus  as  in  Experiment  20,  intravenously.  Re- 
covery. 
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(3)  Experiment  swith  Varieties  of  Bacillus  mycoides  of  Varying 

Virulence   [3] . 

Experiment  22. — A  normal  rabbit  of  2,018  grm.  was  inoculated 
intravenously  with  two  slopes  of  slightly  virulent  Bacillus  mycoides 
(37°  C).     Death  occurred  in  sixty-six  hours. 


Antitryptic  Before 

titre  inoculation      2         4 
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blood 
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Experiment  23. — A  rabbit  of  1,096  grm.  was  inoculated  intravenously 
with  one  slope  of  naturally  warm  growing  Bacillus  mycoides  (37°  C.) 
isolated  from  a  wound.     The  rabbit  died  in  five  hours. 
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60  60 
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.0  hours  after  inoculatio' 
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Experiment  23.     Rabbit  inoculated  with  one  slope  of  Bacillus  myooi  les  |37D  C.)  : 

death  in  five  hours. 

Experiment    24. — A    rabbit    was    inoculated  with    four    slopes    of 

Bacillus  mycoides  educated  to  grow  at  37°  C.  The  animal  died  in 

seventy-two    hours.      Organisms    were    present  in    the    tissues  post- 
mortem in  small   numbers. 
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Experiment  24.     Rabbit  inoculated  with  four  slopes  oi 

intravenously  ;  death  in  seventy-two  hoars. 
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(4)  Experiments  with  Bacillus  anthracis. 

Experiment  25. — A  rabbit  of  2,080  grm.  was  inoculated  with  one 
slope  of  Bacillus  anthracis.     Death  occurred  in  60  hours. 
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(5)    Virulent  Streptococci. 

Experiment  26. — A  rabbit  was  inoculated  intravenously  with  two 
slopes  of  virulent  streptococci.     Death  occurred  in  twenty-two  hours. 
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Bacteria  in  peripheral  blood  — 

Experiment  27. — A  rabbit  was  inoculated  intravenously  with  \  c.c. 
of  a  twenty-four  hours'  broth  culture  of  virulent  streptococcus.  Animal 
very  ill,  but  recovered. 
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(6)  Pneumococci. 

Experiment  28. — A  rabbit  was    inoculated  with    a    virulent    broth 
culture  of  the  pneumococcus.     Death  occurred  in  thirty-six  hours. 
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(7)  Bacillus    enteritidis  Gaertner. 

Experiment  29. — A  rabbit  was  inoculated  intravenously   with  one 
slope  of  Bacillus  enteritidis  of  Gaertner.     Death  occurred  in  twenty-eight 


hours. 
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Experiment  :".). 
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Rabbit  inoculated  with  one  slope  of  Bacillus  enteritidis. 
Gaertner  ;  death  in  twenty-eight  hours. 
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(D)  Exotoxins. 

Experiment  30. — A  rabbit  of  2,200  grm.  was  inoculated  intravenously 
with  10  c.c.  of  tetanus  toxin.     Death  in  eighteen  hours. 
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Experiment  31. — A  rabbit  was  inoculated  with  7  c.c.  of  diphtheria 
toxin,  intravenously.     Death  in  twenty-four  hours. 
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(E)     Sensitized  Bacteria. 

Experiment  32. — A  rabbit  was  inoculated  intravenously  with  two 
slopes  of  sensitized  typhoid  bacilli.  Kecovery.  The  typhoid  bacilli 
were  exposed  to  a  large  quantity  of  high  grade  agglutinating  serum  for 
twenty-four  hours  at  room  temperature. 


Antitryptic  titre 
Unit  in 


Before  inoculation 
40 


50 


4 

40 


35 


24  hours  after  inoculation 

25  c.mm.  of  serum 


Experiment  32.     Rabbit  inoculated  intravenously  witb  two  slopes  of  fully 
sensitized  Bacillus  typhosus. 

Experiment  33. — Experiment  as  above.  A  rabbit  of  1,920  grm. 
was  inoculated  intravenously  with  two  slopes  of  fully  sensitized  typhoid 
bacilli. 


intitryptic 
litre 

Before 

inoculation 

3 

6 

10 

24 

48 

;•_> 

96 

190  hours  after  inoculation 

Unit  in 

60 

60 

60 

50 

40 

40 

10 

50 

60  c.mm.  ol  serum 

Experiment  34  :  Sensitized  Pneumobacilli. — A  rabbit  was  inoculated 
intravenously   with  one  slope  of  sensitized  pneumobacilli.     Recovery. 

Sensitization  as  before. 


Antitryptic 
i  itre 

Before 

inoculation 

a 

-, 

10 

!4 

18 

Unit  in 

40 

60 

15 

J0 

30 

95 

30 


;H">  hours  aft*r  inoculation 

10  amm.    I  «  rum 
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Experiment  35  .'  Sensitized  Bacillus  enteritidis  Gaertner. — A  rabbit 
was  inoculated  intravenously  with  one  slope  of  highly  sensitized  Bacillus 
enteritidis  Gaertner.     It  died  in  twenty-four  hours. 


Antitryptic  titre 
Unit  in 


Before  inoculation  3 

60  80 


■2i  hours  after  inoculation 
50  c.nim.  of  seruni 


24   hours 


Experiment  35.     Babbit  inoculated    intravenously  with  one   slope  of  fuliy 
sensitized  Bacillus  enteritidis  Gaertner ;  death  in  twenty-four  hours. 


(II)  Inoculation  into  Immune  and  Sensitized  Animals. 

Experiment  36. — A  rabbit  of  1,840  grin,  with  an  agglutinin  titre 
against  Bacillus  typhosus  of  1  :  10,000  was  inoculated  intravenously 
with  two  slopes  of  Bacillus  typhosus.     Recovery. 


Antitryptic  titre 
Unit  in 

Bacteria  in  peripheral 
circulation 


Before 

inoculation 

40 


45 

+ 


40 


8 

50 

+ 


10 

45 


30 


48 

30 


7'2  hours  after  inoculation 
40  c.nim.  of  seruni 


Experiment  37. — A  rabbit  of  2,010  grm.  was  immunized  against  the 
pneumobacillus.  Later  two  slopes  of  pneumobacilli  were  inoculated 
intravenously.     Recovery. 


Antitryptic  titre 
Unit  in 

Bacteria  in  peripberal 
circulation 


Before 
inoculation 

40 


3 

40 

+ 


6 
45 

+ 


40 


•J4 

30 


4S 

25 


25 


!i(i  hours  after  inoculation 

30  c.nim.  of  seruni 


Experiment  38. — A  rabbit  was  immunized  against  the  Bacillus 
mycoides  :  200  mgr.  dead  bacteria  were  first  inoculated  intraperitoneal^ 
then  two  slopes  of  the  organism  grown  at  37°  C.  ten  days  after. 
Finally,  three  weeks  after  last  injection  two  slopes  of  virulent  Bacillus 
tuycoides  were  inoculated  intravenously.     Death  in  ninety-six  hours. 


Before 

Antitryptic  titre 

inoculat  ion 

3 

7 

24 

30 

45 

60 

06  boon  after  inoculation 

Unit  in 

50 

00 

60 

50 

40 

30 

30 

50  c.nim.  of  serum 

Experiment   39. — Another   rabbit   was   immunized    with    200   mgr. 
dead  Bacillus  mycoides,  intraperitoneal^.     Ten  days  later  two  slopes  of 
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virulent  Bacillus  mijcoides  intravenously,  and  seven  days  later  two 
slopes  of  virulent  Bacillus  mycoid.es  intravenously.  Death  in  seventy- 
two  hours  after  last  injection. 


Before 
Antitryptic  titre            inoculation 

Unit  in       ...            ...         40 

60 

50 

9 

50 

24 

40 

30 

72  hours  after  inoculation 

30  c.mm.  of  serum 

Bacteria  in  peripheral 
circulation 

+ 

+ 

+ 

— 

— 

+ 

Experiment  40. — A  rabbit  had  200  mgr.  dead  Bacillus  mycoides 
inoculated  intraperitoneally.  Ten  days  later  two  slopes  of  virulent 
Bacillus  mycoides  intravenously.     Death  in  eight  hours. 

Antitryptic  titre  Before  inoculation         1  ■'■  0  hours  after  inoculation 

Unit  in  ...  70  72  72  72  c.mm.  of  serum 

Experiment  41. — A  rabbit  was  inoculated  intraperitoneally  with 
200  mgr.  dead  Bacillus  mycoides,  followed  in  ten  days  by  a  further  200 
mgr.  Then  ten  days  later  two  slopes  of  non-virulent  but  37°  C.  growing 
Bacillus  mycoides  were  inoculated  intravenously.     Recovery. 

Before 
Antitryptic  titre  inoculation        2  4  6  24         4S        72  '<6  hours  after  inoculation 

Unit  in         ...  ...         70  70       70       60       50       45       40       45  c.mm.  of  serum 

Bacteria  in  circulation         —  +        +        +        —        —        +        — 

Experiment  42. — Rabbit  immunized  against  Bacillus  enteriUdis 
Gaertner.  Titre  1  :  50,000.  Inoculated  intravenously  with  one  slope 
of  Bacillus  enteritidis  Gaertner.    'Died  in  four  hours. 

Antitryptic  titre  Before  inoculation  3  4  hours  after  inoculation 

Unit  in         ...  ...  60  80  80  c.mm.  of  serum 

150 


100 


50 


34  hours 

Experiment  42.     Immune  rabbit  inoculated  intravenously  with  one  >lon<?  of 
Bacillus  enteritidis  Gaertner  ;  death  in  four  hoars. 

Experiment   43. — Similar    experiment    to    above.      Animal    lived 
thirty-six  hours. 

M  boa  :latioii 

am 


Vnti  try  pi  lc  1 

Before  inoculation 

'-' 

4 

t*i 

24 

Unit  in 

10 

50 

50 

50 

10 

35 
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150 


2    4     6 


24- 


36  hours 


Experiment  43.       Immune  rabbit  inoculated  intravenously  with  Bacillus 
enteritidis  Gaertner  ;  death  in  thirty-six  hours. 


Experiment  44. — One  slope  of  sensitized  Bacillus  enteritidis 
Gaertner  was  inoculated  intravenously  into  a  rabbit  immunized  against 
Bacillus  enteritidis  Gaertner.     Died  in  fifty-two  hours. 


Antitryptic  titre 

Before  inoculation 

3 

6 

9 

24 

48 

52  hours  after  inoculation 

Unit  in 

80 

80 

90 

100 

75 

50 

50  c.mm.  of  serum 

(III)  Rabbits  sensitized  against  Egg  Albumen. 

Experiment  45. — Rabbits  each  received  5  c.c.  of  10  per  cent,  sus- 
pension of  egg  albumen  intraperitoneally.  Twenty-one  days  later  they 
each  received  as  follows : — 


Rabbit 


Antitryptic  titre 
Before  injection  After  death 


(1)  0-5  c.c.  fresh  egg  albumen  intravenously,  death  in 

two  minutes 

(2)  0-5  c.c.  20  per  cent,  egg  albumen  intravenously, 

death  in  ten  minutes 

(3)  0-5  c.c.  10  per  cent,  egg  albumen  ;  very  ill,  recovered. 


40 


50 


30  c.mm. 


40 


Antitryptic  titre 

Before  inoculation 

* 

l 

4 

7 

24  hours  after  inoculation 

Unit  in 

40 

45 

50 

40 

30 

30  c.mm.  of  serum 

Experiment  46. — A  rabbit  was  inoculated  with  10  c.c.  of  pure  egg 
albumen  intraperitoneally.  Fourteen  days  later  0'25  c.c.  of  pure  egg 
albumen  was  inoculated  intravenously.  The  animal  became  very  ill, 
temperature  fell  to  below  95°  F.,  rapid  breathing,  &c. 


Antitryptic  titre 

Before  inoculation 

I 

l 

2 

4 

8 

24 

Unit  in 

50 

50 

60 

70 

70 

80 

55 

48  hours  after  inoculation 
55  c.mm.  of  serum 


Experiment  47. — A  series  of  guinea-pigs  was  inoculated  each  with 
0"  5  c.c.  of  pure  egg  white.  Three  weeks  later  they  were  injected  as 
follows :  sufficient  blood  was  obtained  before  the  operation  for  the 
control  antitryptic  titre. 
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Antitryptic  titre 

Before  After 

inoculation        inoculation 

(1)  Control ;  0-5  c.c.  of  10  per  cent,  egg  albumen  intravenously  ;         — 

death  in  two  minutes 

(2)  Received  0*5  c.c.  of  10  per  cent,  egg  albumen  [intravenously  ;         50  50 

death  in  two  minutes 

(3)  Received  0-5  c.c.  of  10  per  cent,  egg  albumen  intravenously  ;        50  50 

death  in  ten  minutes 

(4)  Received  0*25  c.c.  of  10  per  cent,  egg  albumen  intravenously  ;         55  85 

killed  after  thirty  minutes 

(5)  Received  025  c.c.  of  10  per  cent,  egg  albumen  intravenously  ;         50  1 

killed  one  hour  after^ 

(6)  Received  0*25  c.c.  of  10  per  cent,   egg  albumen  intraperi-        40  GO 

toneally  :  killed  one  hour  after 

(7)  Normal  pig  ;  0-5  c.c.  egg  albumen  intravenously  ;  killed  one         50  70 

hour  after 

Experiment  48. — Rabbit  immunized  against  sheep's  serum.     Titre 
of  rabbit's  serum   1  :  10,000;  2  c.c.  of  sheep  serum  inoculated  intra- 


venously. 


Before 
inoculation 


Hours  after  inoculation 


5  15  30  3  6  12  24 

Unit  in  80  80        90        100  100       100      80      60      50  c. mm.  of  serum 

Experiment  49. — Rabbit  immunized  against  sheep's  red  cells. 
Titre  1  :  3,000 ;  2  c.c.  of  sheep's  washed  red  cells  inoculated  intra- 
venously.    Animal  had  fall  of  temperature,  rapid  breathing,  &c. 


Before 

Titres 

inoculation 

3 

6 

12 

24 

36 

48 

72  hours  after  inoculation 

Uuit  in 

GO 

GO 

60 

50 

40 

40 

40 

50  c.mm.  of  serum 

Experiment  50. — Another  rabbit  immunized  against  sheep's  red 
cells.  Titre  of  serum  1  :  5,000  ;  5  c.c.  of  sheep's  red  cells  inoculated 
intraperitoneally.     The  animal  became  very  ill,  but  recovered. 

Titre  Before  inoculation    3  6  U  24  .-  72  hours  after  inoculation 

Unit  in  ...  60  70        SO        60        40        30        40  c.mm.  of  serum 

(IV)  Influence  of  Food,  &<  . 

(a)  During  infections  animals  do  not  take  food,  hence  it  was  necessary 
to  study  the  effect  of  starvation  and  food  on  the  antitryptic  titre. 

Experiment  51. — Rabbit,  2,860  grm.  had  no  food,  only  water  in  oa^t 
for  forty-eight  hours  after  a  full  meal,  then  food  was  given.  The 
animal  took  water  freely. 

Pood  Pood 

'6  hours  after  Inocv 
100       100       70  c.mm    . ■:'  >erum 


Before 

Pood 

Titre 

inoculation     12 

■J  4 

SO 

4^ 

IS 

50 

Unit  in 

60         55 

55 

55 

60 

— 

SO 

5(3         Teale  and  Bach  :    Antitryptic  Titre  of  the  Blood 


Experiment  52. — Rabbit,  2,720  grrn.  ;  no  solid  food  for   sixty-eight 
hours,  only  water,  food  continuously  after. 


Titre 

Before  inoculation 

24 

45 

53 

68 

72 

96  hours  after  inoculation 

nit  in 

60 

55 

65 

65 

85 

85 

75  c.mm.  of  serum 

These  experiments  appear  to  show  that  a  period  of  forty-eight 
hours'  abstinence  from  food  has  no  marked  effect  on  the  antitryptic 
titre  of  the  blood,  and  that  therefore  the  abstinence  from  food  during 
toxaemia  is  not  responsible  for  the  alteration  in  the  antitryptic  titre. 

(b)  In  phosphorus  poisoning  there  appears  to  be  evidence  of 
autolytic  degradation  of  the  tissues,  hence  it  seemed  important  to 
ascertain  the  changes  in  the  antitryptic  titre  following  the  injection  of 
oleum  phosphoratum  B.P. 

Experiment  53. — A  rabbit  was  injected  subcutaneously  with  1  c.c. 
of  oleum  phosphoratum  B.P.  The  animal  suffered  no  pain  and  ate 
well  up  to  the  evening  before  death. 


Antitryptic 

titre 

Unit  in 


Before 
inoculation 

60 


50       50       50       50       50       60       100 


120  hours  after  inoculation 
not  in  500  c.mm.  of  serum 


I5C 


100 


r 


6   9  ?4  48  72  96  120 

Experiment  53.     Rabbit  inoculated  subcutaneously  witb  1  c.c.  01.  pbospboratum  (B.P.). 

Experiment  54. —  Similar  experiment.  Rabbit  inoculated  sub- 
cutaneously with  1  c.c.  of  oleum  phosphoratum  B.P.  Death  in 
eighty  hours. 


Antitryptic  title 

Belore  inoculation 

3 

9 

24 

86 

48 

Unit  in 

60 

60 

60 

50 

50 

60 

100 


Mi  hours  alter  inoculation 
300  c.mm.  of  serum 


(c)  Effect  of  Reagents  destroying  the  Antitrypsin   in  vitro,  on  the  litre 

in  vivo. 
(1)  Lactic  acid. 

Experiment  55. — A  rabbit  of  2,000  grin,  was  inoculated  intravenously 
with  5  c.c.  of  n/1  lactic  acid.  This  was  followed  by  great  rapidity  of 
breathing  and  air-hunger  for  ten  minutes ;  the  animal  then  rapidly 
recovered  and  there  was  no  subsequent  ill  effect. 


Section  of  Pathology 


57 


Non-coagulable  nitrogen  in  the  blood  :   Eise  in  four  hours,  57  per 
cent.;    in  five  hours,  77  per  cent. 


I    34 
Experiment   'jo 


,o,  ■>*  38  50  62  hours 

Rabbit  inoculated  intravenously  with  5  c.c.  N/1  lactic  acid. 


Titre 

of  blood 


Before 
inoculation 


Minutes 


Hours  after  inoculation 


1  3  4  19        26       38      90      62 

200    200    400    400    100    60    60    80  c.mm.  of  serum 


Unit  in     ...  80 

Experiment  56.— A  rabbit  was  kept  continuously  under  the  influence 
of  ether  for  one  hour,  continually  inhaling  some. 


Antitryptic  titre 

Unit  in 


Before  inoculation 
80 


1 
80 


3 

80 


80 


■J  4 

60 


4^  hours  after  inoculation 
60  c.mm.  of  serum 


Experiment  57  — A  rabbit  of  2,180  grm.  received  a  solution  contain- 
ing 0-1  grm.  of  iodine,  and  0'5  of  potassium  iodide  in  10  c.c.  of  normal 
sterile  saline  intraperitoneal^. 


Antitryptic  titre 
Unit  in 


Before  inoculation      4 
60  70 


12 

70 


60 


3U 

50 


4^  hout.s  after  inoculation 
40  c.mm.  of  serum 


Another  rabbit  received  the  same  quantity  of  iodine  and  potassium 
iodide  subcutaneously.  The  change  in  the  antitryptic  titre  was  the 
same. 

Experiments  58  and  59.— Injection  of  hypertonic  saline  and  normal 
saline  intravenously  or  intraperitoneal^  :  No  effect  on  the  antitryptic 
titre. 

(d)   Influence  of  Temperature-raising  Drugs:    P-naphthylamine. 

Experiment  60.— A  rabbit  of  -2,4-20  grm.  received  35  c.c.  of  a  3  per 
cent,  solution  of  /3-naphthylamine.     The  temperature   rose  from  102  I 
to  10(3-2°  F.     Pupils  became  dilated,  breathing  disturbances,  &e. 


Antitrypti  ■  titre 
Unit  in 


Before  inoculation 
50 


30  mins. 
50 


go     75 


24 

55 


4N 

45 


72  hours  after  inoculation 
45  c.mm.  of  serum 


Experiment  61.— A  rabbit  was  inoculated  with  10  c.c.  of  a  5  per 
cent,  solution  of  calcium  chloride  intraperitoneally.  Temperature  fell 
from  102*8    to  90°  F. 


Antitryptic  titre 

Unit 


Before  inoculation    ^SOmlne,      i 
60  60         60 


GO      60 


24 

55 


60 


7.  hours  after  iooe 
50  c.mm.     I 
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(e)  Influence  of  Drugs  damaging  the   White  Corpuscle- 
forming  Tissue. 

Experiment  62. — A  rabbit  received  1  c.c.  of  benzol  subcutaneously 
every  day  for  four  days. 

Antitryptic  Before  inoculation  .  , 24  hours'  inoculation        „n  v__. , 

titre  of  the  first  dose  6  honrs  second  dose  30  hours 

Unit  in  ...  60  60  60  60 

4S  hours'  inoculation 

third  dose  72  96  99  102  105  120  hours  after  inoculation 

60  60  .60  60  65  60  60  c.mm.  of  serum 

Experiment  63. — A  variation  in  antitryptic  titre  similar  to  that 
occurring  with  albumen  occurs  when  a  fat  such  as  pure  cod  liver  oil  is 
inoculated  intraperitoneally  into  a  rabbit.  A  rabbit  was  inoculated 
with  10  c.c.  of  sterile  pure  oleum  morrhuse  intraperitoneally. 

Antitryptic  titre  Before  inoculation        3  6  24  48  hours  after  inoculation 

Unit  in  ...  50  60  60  50  35  c.mm.  of  serum 

(V)  Anaphylotoxin.     In  viteo  production. 

In  another  paper  [4]  it  has  already  been  shown  that  the  substances 
which  are  commonly  used  for  the  production  of  anaphylotoxin  in  vitro 
such  as  agar,  starch,  bacteria,  do  not  cause  adsorption  of  antitrypsin  but 
cause  adsorption  of  the  proteolytic  ferment  that  may  be  present. 

Experiment  64 . — The  following  examples  of  experiments  show  that 
a  serum  may  become  intensely  toxic  without  any  alteration  in  anti- 
tryptic titre  or  increase  in  non-coagulable  nitrogen.  In  the  agar 
experiments  0"5  per  cent,  of  agar  sol.  was  made  in  normal  saline ;  it 
was  kept  at  56°  C.  till  it  was  mixed  with  the  serum  which  was  at  37°  C, 
the  mixture  was  thoroughly  shaken  and  then  gelled  on  the  ice  before 
incubation. 

Antitryptic        Non-coagulable  Fatal  dose 

Serum  Treatment  titre  nitrogen  to 

Before     After       Before     After  guinea-pig 

(«)  10  c.c.  rabbit     ...         +  1-5  c.c.  agar         60         60         3-54     354         3  c.c.  280  grm.  pig 

Four  hours  37°  C.  ;  sixteen  hours  room  temperature. 
(6)  10  c.c.  guinea-pig  -4-  1  c.c.  agar  20         20         4-5         4-5         2-5  c.c.  285  grm. 

Four  hours  37°  C.  ;  sixteen  hours  room  temperature, 
(c)  10  c.c.  guinea-pig  +  100  mgr.  25         25         3-8         3-85       5   c.c.  ;     death    in 

bacillus  80  five  hours  ;  190  grm. 

Four  hours  37°  C.  ;  twelve  hours  room  temperature. 
(<l)  7  c.c.  guinea-pig         -f  3  c.c.  starch  30         30         3'6         3-6         5  c.c.  ;  nil 

7  c.c.  guinea-pig         +1  c.c.   1   per         30        26        3-6        3-6        3  c.c;  convulsions, 
cent,  silicic  acid  paresis,  recovery 

7  c.c.  guinea-pig         +  1  c.c.  0-5  per        30        26        3-6        36        3  c.c.  ;  acute  deatb 
cent,  agar 
Incubated  four  hours  at  37°  C,  then  inoculated,  Ac. 
(c)   10  c.c.  guinea-pig  -f  2  slopes  24         24         3-42       3'4         3  c.c.  ;  acute  dcatli 

Bacillus  ti/jikosus 

Incubated  four  hours  at  37°  C. 

Other  experiments  gave  similar  results. 
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From  these  experiments  we  can  conclude — 

(1)  That  in  practically  every  case  of  bacterial  infection  there  is  a 
variation  in  the  antitryptic  index  of  the  blood  plasma — a  negative 
phase  varying  in  amount  and  duration,  but  usually  representing  a  drop 
of  20  per  cent,  lasting  on  the  average  about  eight  hours,  and  a  positive 
phase  lasting  from  forty-eight  to  ninety-six  hours. 

(2)  That  the  variation  in  the  antitryptic  index  of  the  blood  bears 
no  relationship  to  the  intensity  of  the  infection  or  the  toxicity  of  the 
protein  inoculated  :  a  first  inoculation  of  egg  albumen  produces  the 
same  variations  as  a  pathogenic  bacterium,  with  equal  weights  of 
the  various  forms  of  protein.      (Experiment  11.) 

(3)  That  previous  immunization  appears  to  have  practically  no 
influence  on  the  antitryptic  curve  produced  by  inoculation  of  the 
homologous  antigen ;  similarly  sensitization  of  the  antigen  produces 
no  difference. 

(4)  That  an  infected  animal  may  die  with  its  antitryptic  index  in 
any  phase  :  the  index  may  be  low  if  the  death  is  rapid,  high  if  slower  ; 
in  this  stage  the  blood  and  tissues  may  be  swarming  with  bacteria  and 
yet  the  index  is  high.  On  the  other  hand,  an  animal  may  recover  with 
the  index  lower  than  its  normal.  (Experiment  20.)  Again  animals  may 
die  acutely  and  show  no  alteration  in  the  titre.  (Experiments  15 
and  16.)  And  again  an  animal  may  die  from  an  injection  which  has 
produced  no  initial  negative  phase  in  the  titre  (but  only  a  rise). 
(Experiments  4,  23,  25.) 

(5)  That  in  anaphylactic  shock  the  variations  in  the  antitryptic 
index  depend  on  the  acuteness  of  the  shock  ;  in  the  fulminating  shock 
there  is  no  alteration,  in  the  delayed  there  is  a  fall ;  and  this  is  not  on 
the  average  appreciably  greater  than  with  a  first  inoculation  of  a  similar 
amount  of  antigen.  With  recovery  from  anaphylactic  shock  the  index 
follows  the  same  course  as  after  a  first  injection. 

(6)  That  anaphylotoxin  can  be  prepared  in  vitro  by  substances  or 
bacteria  which  cause  no  adsorption  of  antitrypsin,  no  auto-digestion 
such  as  can  be  demonstrated  by  an  increase  in  the  amount  of  non- 
coagulable  nitrogen  appears  to  take  place.  In  fact,  it  has  been  shown 
that  agar,  &c,  far  from  causing  adsorption  of  antitrypsin  and  consequent 
auto-digestion,  really  hinder  proteolytic  degradation  by  adsorbing  the 
ferment  and  not  the  anti-ferment. 

(7)  That  food  or  a  short  period  of  abstinence  from  food  has  little 
influence  on  the  antitryptic  titre. 

(8)  That  temperature-raising  drugs  like  /9-naphthylamine   produce 
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a  marked  variation  in  the  titre,   but  calcium   salts,   which  also  cause 
temperature  variations,  do  not  produce  any  change. 

(9)  That  lactic  acid  produces  a  rapid  and  marked  fall  in  the  blood 
antitrypsin.  Even  when  the  fall  equals  60  per  cent,  loss  and  lasts 
twenty-four  hours,  the  animal  appears  to  suffer  no  apparent  ill-effect 
beyond  the  transitory  marked  dyspnoea  directly  after  the  inoculation. 
The  animal,  however,  shows  a  great  increase  of  non-coagulable  nitrogen 
in  the  blood  amounting  to  an  increase  of  50  per  cent,  in  the  first 
four  hours.  In  infections  there  is  no  appreciable  increase  in  non- 
coagulable  nitrogen  in  the  first  four  hours,  in  fact,  in  acute  toxaemia  the 
animal  may  die  in  four  to  six  hours  with  no  appreciable  increase  in 
the  non-coagulable  nitrogen.  Then  again  the  comparison  between 
lactic  acid  and  phosphorus  poisoning  is  interesting.  With  lactic  acid 
the  antitryptic  fall  is  rapid  and  prolonged  and  yet  there  are  no  signs  of 
proteose  poisoning,  and  the  tissues  show  no  gross  change  when  the 
animal  is  killed  some  time  after  the  inoculation ;  with  phosphorus 
poisoning,  the  fall  in  antitrypsin  only  occurs  shortly  before  death,  but 
the  blood  has  a  great  increase  in  non-coagulable  nitrogen  long  before 
there  is  any  fall  in  antitryptic  titre  [4] . 

(10)  That  although  the  antitryptic  index  varies  especially  after  the 
inoculation  of  bacteria  and  protein  substances,  yet  the  inoculation  of 
pure  fatty  substances  produces  the  same  type  of  variation. 

The  variations  in  the  antitryptic  index  of  the  blood  are  important  in 
view  of  Jobling's  [5]  theory  of  the  causation  of  bacterial  toxaemia, 
and  anaphylotoxin  production  both  in  vivo  and  in  vitro.  Jobling  like 
Vaughan  [6]  and  Teale  and  Embleton  [7]  was  impressed  by  the 
uniformity  in  the  important  symptoms  of  bacterial  toxaemia  in  animals 
of  the  same  species  fatally  infected  with  widely  different  types  of 
bacteria.  His  observations  led  him  to  conclude  that  there  was  a 
common  cause  in  all,  that  the  symptoms  of  poisoning  were  all  through 
caused  by  the  formation  and  accumulation  of  toxic  proteoses  due,  both 
in  infection  and  anaphylactic  shock,  to  auto-digestion  of  the  plasma  in 
the  former,  and  with  anaphylotoxin  produced  in  vitro  to  the  auto- 
digestion  of  the  serum.  His  theory  is  that  all  these  different  conditions 
cause  the  adsorption  of  the  antitrypsin  and  consequent  auto-digestion  of 
the  serum  or  plasma. 

(i)  Dealing  with  anaphylotoxin  produced  in  vitro.  Our  experiments 
show  that  an  intensely  toxic  serum  can  be  prepared  and  yet  there  is  no 
evidence  of  any  alteration  in  the  antitryptic  content  or  non-coagulable 
nitrogen  of  the  serum  used.     Further  they  show,  as  seen  in  another 
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paper  by  us  [4],  that  far  from  the  agar,  &c.,  causing  an  adsorption  of 
the  antitrypsin  and  allowing  unhindered  activity  of  any  proteolytic 
ferment,  the  agar  hinders  the  activity  of  the  ferment  by  adsorbing  it. 
Hence,  although  the  methods  at  our  disposal  for  demonstrating  the 
toxic  higher  albumoses  in  small  quantity  are  very  inadequate  and  their 
possible  presence  thus  missed — the  evidence  on  the  whole  does  not 
appear  to  favour  the  idea  that  "  anaphylotoxin  "  produced  in  vitr 
due  to  proteolytic  auto-digestion  of  the  serum. 

(ii)  In  acute  anaphylactic  shock  there  is  no  diminution  of  anti- 
trypsin and  in  delayed  shock  the  fall  is  not  appreciably  greater  than 
with  the  primary  inoculation.  Hence  if  anaphylactic  shock  were  solely 
due  to  proteose  intoxication  following  adsorption  of  antitrypsin  it  ought 
to  occur  equally  with  the  primary  as  with  the  second  inoculation. 
Then  again,  if  loss  of  antitrypsin  is  to  account  for  the  production  of 
toxic  proteoses,  there  must  be  local  areas  in  which  the  antitrypsin  must 
be  completely  adsorbed  to  allow  of  the  action  of  the  proteolytic  enzyme 
— this  might  conceivably  occur  in  the  capillaries  of  the  lungs  and  liver 
especially,  where  the  bacteria  and  by  analogy  foreign  protein  may 
accumulate  after  injection.  This  would  then  mean  that  the  adsorption  of 
antitrypsin  in  these  local  areas  is  insufficient  to  make  an  appreciable 
difference  in  the  antitrypsin  of  the  blood  as  a  whole.  Jobling  [8] 
further  concludes  that  the  rapid  death  following  the  intravascular 
inoculation  of  agar  suspension  or  kaolin,  &c.,  is  due  to  the  same  cause — 
viz.,  the  agar  adsorbing  the  antitrypsin  and  permitting  auto-proteose 
intoxication.  These  acute  deaths  however,  as  will  be  shown  later,  art- 
due  to  intravascular  clotting,  &c,  and  are  not  accompanied  by  alteration 
in  the  antitryptic  titre,  and  can  be  prevented  by  simultaneous  or 
preceding  injection  of  leech  extract. 

(iii)  The  question  of  the  relation  between  antitrypsin  and  bacterial 
toxaemia  next  requires  discussion.  It  has  already  been  shown  that  the 
variations  in  the  antitryptic  curve  show  no  relationship  to  the  patho- 
genicity, toxicity  or  virulence  of  the  bacteria  or  foreign  protein 
inoculated.  Hence  it  would  appear  that  the  toxin-provoking  \\ >v. 
of  a  bacterium  during  infection  are  in  no  way  pare! lei  to  the  antitrj 
fall,  and  this  should  be  expected  according  to  Jobling's  theory  if  the 
toxicity  is  due  to  auto-proteose  intoxication  following  antitrypsin 
adsorption  by  the   inoculated   bacteria. 

Thus  again  fqr  any  auto-digestion  of  the  plasma  to  occur  we  mast 
suppose  that  there  must  be  local  areas  of  practically  complete  adi 
of  the  antitrypsin.      This  can   conceivably  only   occur  m  the   central 
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organ  capillaries  where  the  bacteria  rapidly  become  accumulated  by- 
becoming  enmeshed  in  incipient  clot  prior  to  phagocytosis  [9] .  Hence 
if  auto-degradation  following  removal  of  the  antitrypsin  inhibition  is  to 
occur  at  all  it  could  only  occur  there,  and  the  initial  fall  in  the 
peripheral  blood  is  due  to  this  local  removal  of  antitrypsin.  Against 
this,  in  addition  to  the  points  mentioned  above,  are  :  (1)  that  a  rapid 
fatal  result  can  occur  without  any  fall  in  the  antitryptic  titre ;  (2)  that 
animals  may  die  twenty-four  to  seventy-two  hours  after  infection  with 
a  high  antitryptic  titre  and  in  a  septicaemic  condition.  The  only 
possible  explanation  for  this  would  be  that  the  new  production  of  anti- 
trypsin provoked  by  the  initial  loss  leads  to  over  production,  and  thus 
the  initial  negative  phase  rapidly  gives  way  to  a  marked  positive  phase. 

These  experiments  show  that  an  animal  may  die  from  septicaemic 
infection  with  the  antitryptic  titre  50  per  cent,  or  more  above  normal, 
so  that  if  auto-digestion  is  still  to  be  invoked  as  the  cause  of  the 
toxaemia  it  would  still  be  necessary  to  postulate,  forty-eight  and  even 
seventy-two  hours  after  the  primary  infection,  local  areas  of  absent 
antitryptic  inhibition  unaffected  by  the  general  increase,  which  does 
not  seem  very  probable.  In  the  septicaemic  condition  such  as  in  the 
secondary  bacteriaemia  of  anthrax  the  phenomenon  of  the  retention  of 
the  bacteria  in  the  capillaries  of  the  central  organs  and  the  consequent 
rapid  clearing  of  the  peripherally  circulating  blood  does  not  occur — 
in  the  secondary  bacteriaemia  of  this  septicaemic  state  the  bacteria  are 
fairly  evenly  distributed  so  that,  if  the  bacteria  cause  adsorption  of  the 
antitrypsin  at  all,  there  ought  to  be  a  rapid  fall  in  titre  with  its 
occurrence.  This  bacteriaemia  occurs  rapidly  and  one  would  hardly 
expect  a  still  further  new  rapid  production  to  occur  in  this  state  to 
make  up  for  the  loss.  There  thus  seems  to  be  no  relation  between 
antitryptic  titre  and  intensity  of  toxaemia.  There  thus  seems  to  be 
no  support  for  the  theory  of  auto-proteose  intoxication  brought  about 
in  this  way,  especially  as  bacteria  do  not  adsorb  antitrypsin  in  vitro. 

(iv)   What  is  the  reason  of  the  variation  in  the  antitryptic  curve  ? 

(1)  Some  experiments  by  us  to  be  published  soon,  show  that  an 
animal  may  die  in  the  first  four  hours  after  inoculation  of  a  culture 
of  bacteria  without  any  evidence  of  proteoses  in  the  blood  or  any 
increase  of  N.C.N.,1  later  the  increase  occurs  rapidly  and  in  marked 
degree,  and  is  almost  wholly  due  to  urea  accumulating  in  the  blood.  Tins 
increase  is  all  the  more  marked  since   badly  infected  animals  take  no 

1  N.C.N.  =  Nou-coagulable  nitrogen. 
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food  and  in  normal  animals  abstinence  from  food  greatly  diminishes  the 
amount  of  N.C.N,  in  the  blood.  The  evidence,  therefore,  points  to 
greatly  increased  tissue  katabolism,  so  that  the  inference  is  that  the 
serum  antitrypsin  may  have  an  inhibiting  effect  on  tissue  autolysis  ; 
but  our  experiments  [4]  on  this  subject  show  that  tissue  autolysis 
is  in  no  way  influenced  by  serum  antitrypsin  except  in  so  far  as  the 
serum  alters  the  amount  of  free  H  ions  on  which  the  autolysis  depends. 
(2)  The  possibility  of  the  antitrypsin  having  to  do  with  the 
inhibition  of  leucocytic  ferments  which  might  possibly  be  liberated 
during  phagolysis.     In  vitro  experiments  show  that  serum  antitrypsin 

Leucocytes     Antitrypsin 
24,000    200%r 


hours 


Chart  showing  relationship  between  antitryptic  titre  and  the  leucocyte  count 
in  a  rabbit  inoculated  with  half  a  twenty-four  hour  agar  slope  of  Bacillus 
typhosus.  This  relationship  is  by  no  means  universal,  since  as  has  been  shown 
above,  the  antitryptic  titre  may  not  fall  or  even  go  up  but  the  leukopenia 
apparently  always  occurs. 


influences  leucocyte  autolysis.     In  infection,  however,   the   antitrypsin 
variation    occurs     early — in     fact    too    early    to    be    explained    by    a 
neutralization  of  liberated  leucocytic  ferments   due  to   phagolysis,   and 
further  the  same  occurs  when  apparently  absolutely  innocuous  pro! 
are  inoculated  primarily. 

The  only  fact  is  that  the  antitryptic  curve  varies   t,'  some  extenl 
with  the  leucocyte  count,  with  the  initial  leucopenia  it  falls,  with  the 
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subsequent   leucocytosis  it    goes    up,   but  there    is    no  marked    degree 
of  relationship  of  the  curves. 

The  antitrypsin  is  apparently  not  liberated  from  the  leucocytes 
during  clotting  of  the  blood — it  is  present  in  the  same  amount  in 
the  plasma  as  the  serum,  and  the  amount  is  not  diminished  by  the 
disintegration  of  the  leucocytes  during  clotting. 

(VI)  Influence  of  Antiteypsin  on  the  Growth  of  Bacteria. 

(6)  We  finally  have  to  consider  the  point  raised  by  Wright.  Wright 
states  that  certain  bacteria  can  only  grow  in  the  animal  body  and  produce 
pathogenic  effects  if  the  split  products  of  protein  digestion  are  ready  at 
hand  for  them.  He  believes  from  his  experiments  that  this  occurs  when 
the  serum  antitrypsin  is  destroyed,  and  the  inhibition  is  therefore 
removed  from  the  autolytic  ferments.  Bearing  on  this  we  have  to  note 
the  following  facts :  (a)  That  serum  antitrypsin  is  only  inhibited  when 
the  reaction  is  N/20  acid  (lactic  acid)  and  the  serum  proteolytic  ferment 
is. destroyed  by  a  much  lower  H  ion  concentration  [4].  (b)  That  serum 
antitrypsin  in  no  way  affects  tissue  autolysis  except  as  mentioned  above 
in  virtue  of  the  serum  neutralizing  and  diminishing  the  H  ion  con- 
centration [4].  (c)  That  the  plasma  or  serum  autolytic  ferment  is  a 
very  weak  one.  (d)  That  the  autolytic  ferments  of  the  tissues  are  very 
sensitive  to   increased  H  ion  concentration  [4] . 

Thus  we  would  conclude  that  the  split  products  necessary  for  the 
vitality  of  this  special  class  of  bacteria  in  the  tissues  are  not  derived 
from  the  serum  or  tissues  because  of  the  inhibition  of  serum  antitrypsin, 
but  are  derived  from  the  autolytic  degradation  of  the  tissues  when  the 
tissues  locally  are  so  much  damaged  that  the  tissue  fluids  there  are  no 
longer  capable  of  neutralizing  the  H  ion  present,  and  in  proportion 
to  the  concentration  of  these  H  ions  autolytic  degradation  occurs. 
The  viability  of  the  organisms  in  no  way  depends  on  the  removal  of  the 
inhibitory  power  of  serum  antitrypsin.  These  organisms  can  derive  all 
the  food  they  require  from  the  tissues,  which  can  autolyse  even  in  the 
presence  of  functionally  active  antitrypsin. 

Further,  Wright's  [10]  experiments  re  the  growth  of  Bacillus 
Welchi  in  blood  serum  do  not  show  the  necessary  relationships  postu- 
lated by  him — viz.,  sufficient  acidity  to  destroy  the  antitrypsin,  and  thus 
activate  the  proteolytic  ferment.  In  his  in  vitro  experiments  it  can  be 
seen  that  the  vigorous  growth  occurs  with  a  degree  of  acidity  insufficient 
to  inhibit  antitrypsin  and  yet    capable  of    destroying    the    proteolytic 
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ferment.  Then  again,  Wright's  method  of  demonstrating  increased 
activity  of  growth  of  certain  bacteria  when  the  antitrypsin  is  "neu- 
tralized" by  the  addition  of  definite  amounts  of  trypsin  is  inaccurate, 
and  quite  different  results  can  be  obtained  if  the  serum  antitrypsin  is 
inhibited  by  other  methods.  Now  neutralization  of  antitrypsin  by  trypsin 
is  not  a  true  one ;  it  is  only  temporary,  is  incomplete,  and  lasts  until  the 
antitrypsin  has  been  digested  by  the  trypsin.  Antitrypsin  is  purely  protein 
in  nature.  Thus  split  products  are  produced  during  the  course  of  the 
experiment  from  this  source  alone  even  if  the  amount  of  trypsin  added 
is  insufficient  to  act  upon  the  rest  of  the  substrate  during  the  course  of 
the  whole  experiment.  Wright's  method  of  estimating  the  amount  of 
trypsin  necessary  to  inhibit  the  antitrypsin  is  determined  bv  a  pre- 
liminary experiment  of  shorter  duration  than  that  in  which  the  bacterial 
activity  is  determined.  Hence  the  amount  of  trypsin  added  is  such  that 
the  antitrypsin  is  capable  of  inhibiting  the  action  of  the  trypsin  on  the 
rest  of  the  substrate  for  only  a  short  time,  and  for  the  remainder  of  the 
duration  of  the  experiment  the  trypsin,  having  destroyed  the  antitrypsin, 
acts  upon  the  substrate,  producing  an  abundance  of  split  products  on 
which  the  bacteria  grow  readily. 

Experiment  60. — Some  rabbit  serum  was  taken  and  divided  into  two 
parts  :  (a)  untreated,  (b)  treated  with  chloroform  at  room  temperature 
for  three  hours  to  destroy  the  antitrypsin,  evaporated  to  dryness  in 
vacuo  to  remove  the  chloroform  and  made  up  in  sterile  saline  to 
original  volume ;  10  c.c.  of  each  was  tubed  and  inoculated  with  one 
drop  of  an  emulsion  of  Bacillus  Welch i  from  an  agar  slope  growth. 
Each  was  incubated  anaerobically  and  then  tested  by  plating  out  in 
duplicate  one  drop  of  the  culture.  Each  test  was  made  in  duplicate  . 
and  the  figures  given  represent  an  average  of  the  counts. 

(a)  Untreated  serum  (6)  Treated  serum 

Without  incubation         ...  82  colonies    ...  ...  ...  77  colonie- 

After  twenty-four  hours ...  54         ,, 

After  forty-eight  hours    ...         120         ,,         ...  ...  ...         201 

Other  experiments  gave  similar  results. 

Hence  the  removal  of  serum  antitrypsin  has  very  little  influence  on 
the  rate  of  growth  of  Bacillus  Welch i  in  the  serum.     In  the  tissues  the 
primary  factor  is  the  reaction,  and  this  with  the  consequent  autoh  - 
favours  the  growth  of  this  class  of  organism.     The   BeruiD   annti  v; 
plays  no   inhibitory  part,  the   only   inhibitory   action    exert  in 

proportion  to  its  alkalinity. 
F — 1  \a 
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Conclusions. 

In  this  paper  the  variations  in  antitrypsin  in  infection  and  anaphy- 
lactic shock  are  recorded. 

There  appears  to  be  no  relationship  between  the  antitryptic  curve 
and  the  intensity  of  the  infection,  pathogenicity  or  virulence  of  the 
infecting  organism. 

There  is  also  no  relation  between  the  curve  and  the  toxicity  of  a 
bacterium  to  the  infected  animal. 

These  experiments  negative  the  view  taken  by  Jobling  that  the 
toxaemia  resulting  from  bacterial  infection  is  due  to  the  formation  of 
toxic  proteoses  subsequent  to  the  removal  of  the  antitrypsin  inhibition 
on  the  plasma  autolytic  ferments. 

Further,  Wright's  hypothesis  of  the  viability  and  consequent  in- 
fectivity  of  certain  organisms  being  due  to  the  removal  of  the  antitrypsin 
inhibition  with  the  consequent  formation  of  protein  degradation  bodies 
for  their  growth  is  negatived  ;  the  degradation  bodies  are  apparently 
formed  from  autolysis  of  the  tissues  as  the  result  of  the  increase  of  the 
H  ion  concentration  at  the  site  of  infection. 
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Sphenoidal    Empyema  and   Epidemic  Cerebro-spinal    Fever.1 
By  Dennis  Embleton,  M.A.,  M.B. 

Bacteriologist,   University  College  Hospital;    late  Major,  R.A.M.C.  ;    Bacteriologist 
and  Cerebrospinal  Fever  Officer,  Royal  Victoria  Hospital,  Netley. 

Theee  were  thirty-four  post-mortems  made  in  the  Netley  district 
between  1915  and  1919  on  cases  of  cerebro-spinal  fever.  These  are  all 
grouped  in  the  ensuing  table  under  three  types  : — 

(A)  Those  dying  during  the  acute  illness,  twenty-one  cases. 

(B)  Those  dying  during  a  recrudescence,  six  cases. 

(C)  Those  dying  from  hydrocephalus  during  convalescence,  seven 
cases. 

One  case  only  (22  Mn.)  died  as  a  result  of  a  relapse  occurring 
months  after  the  preliminary  attack,  but  as  he  suffered  from  an 
apparently  typical  attack  of  the  disease  with  a  recrudescence  he  is 
grouped  under  heading  (B)  for  convenience. 

Of  these  thirty-four  deaths,  only  eleven  occurred  within  the  first 
week  of  illness.  In  this  observation  we  differ  from  Rolleston  [1]  who 
states  that  "  more  than  half  the  fatal  cases  occur  during  the  first  week 
of  the  disease."  A  possible  explanation  of  this  difference  is  that  at 
Netley  we  were  fortunately  able  to  insist  that  every  case  in  which 
the  least  suspicion  of  cerebro-spinal  fever  was  entertained  shouK: 
immediately  admitted  to  the  isolation  hospital.  On  admission  lumbar 
puncture  was  performed  as  a  routine  within  a  few  minutes  of  arrival, 
antimeningococcic  serum  being  administered  there  and  then  to  all  c 
showing  turbid   cerebro-spinal  fluid.     A   bacteriological    diagnosis  was 

1  At  a  meeting  of  the  Section,  held  November  4.  1919. 
MH — 9 
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only  waited  for  when  there  was  middle-ear  disease  or  a  head  wound. 
This  very  early  administration  of  serum,  often  within  an  hour  or  two 
only  of  the  suspicion  of  cerebro-spinal  fever  being  present,  probably 
saved  many  cases  who  would  otherwise  have  died  during  the  first  week. 

In  a  previous  paper  [2]  it  was  shown  that  of  thirty-six  cases  in 
which  it  was  possible  to  obtain  cultures  from  both  the  nose  and  the 
cerebro-spinal  fluid,  in  thirty-five  the  types  of  the  meningococci  in 
the  two  sites  were  identical,  as  proved  by  both  agglutination  and 
saturation  tests.  The  irregularity  shown  by  the  remaining  case  has 
been  discussed. 

In  no  case  was  any  inflammatory  process  discoverable  about  the 
cribriform  plate  of  the  ethmoid  by  naked-eye  examination.  The 
contents  of  the  pituitary  fossa  showed  inflammation  in  every  case. 
The  middle  ear  was  seen  to  contain  pus  in  one  case,  and  there  was 
congestion  of  the  bone,  but  no  pus,  in  another  case.  There  was  an 
empyema  of  the  sphenoidal  sinus  in  : — 

(A)  Acute  case  deaths  :  twenty  out  of  twenty-one  cases. 

(B)  Recrudescence  deaths  :  five  out  of  six  cases. 

(C)  Hydrocephalus  deaths  :  seven  out  of  seven  cases. 

An  empyema  of  the  sphenoidal  sinus  is  taken  to  mean,  a  cavity 
filled  with  pus,  muco-pus  containing  fresh  and  autolysed  pus  cells  or 
glairy  fluid  showing  pus  cells,  and  the  mucous  membrane  of  the  sinus 
showing  congestion.  Thus  in  thirty-four  post  mortems,  an  empyema 
of  the  sphenoidal  sinus  was  present  in  thirty-two  cases.  In  the  pus 
from  the  sphenoidal  sinus  :  meningococci  were  proved  serologically  in 
eight  cases  ;  meningococci  were  cultured  but  were  not  tested  sero- 
logically in  two  cases ;  meningococci  were  seen  but  not  grown  in 
ten  cases ;    no  meningococci  were  seen  or  grown  in  twelve  cases. 

Inflammation  of  the  sphenoid  bone  over  the  empyematous  sphenoidal 
sinus  was  not  found  at  all  in  recrudescence  and  hydrocephalus  deaths, 
but  was  found  in  seven  cases  of  deaths  from  the  acute  illness.  In  these 
seven  cases  the  meningococcus  was  only  found  three  times,  and  the  type 
of  the  meningococcus  was  only  able  to  be  proved  once,  but  was  in  this 
case  the  same  as  that  found  in  the  nose  and  cerebro-spinal  fluid. 

Thus  in  thirty-four  deaths  from  cerebro-spinal  fever,  empyemata  of 
the  sphenoidal  sinus  were  found  thirty-two  times,  meningococci  were 
found  twenty  times  in  the  sinus  and  three  times  in  the  sphenoid  bone. 
In  no  other  diseases  were  empyemata  of  the  sphenoidal  sinus  observed, 
except  during  the  epidemic  of  "  Spanish  influenza,"  when  empyemata 
of  the  sphenoidal  sinus  were  frequently  found. 
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The  relationship  between  an  empyema  of  the  sphenoidal  sinus  and 
cerebro-spinal  fever  may  now  be  considered.  The  primary  site  of  a 
meningococcus  infection  in  the  human  body  is  undoubtedly  the  naso- 
pharynx. The  meningococcus  has  been  demonstrated  in  this  position 
not  only  early  in  the  acute  attack,  but  also  in  the  incubation  period  [4] , 
in  carriers  who  never  develop  meningeal  symptoms,  in  meningococcal 
pneumonia,  &c.  The  infection  is  propagated  from  person  to  person  as 
is  a  common  cold,  from  nose  to  nose.  The  frequency  of  the  carrier 
condition  and  the  relative  infrequency  of  the  disease  is  noteworthy. 
It  is  probable  that  the  whole  population  of  England  has  been  a  carrier 
at  some  time  or  other  during  the  last  five  years,  and  yet  the  total 
number  of  cases  is  relatively  small. 

It  appears  that  the  meningococcus  can  give  rise  to  a  nasal  catarrh, 
and  it  seems  probable  that  this  is  the  natural  disease  produced  by  this 
organism,  and  it  is  only  when  some  other  factor  comes  into  play  that 
meningitis  or  septicaemia  results.  This  other  factor  does  not  seem 
always  to  be  a  rise  in  virulence  of  the  meningococcus,  for  of  the  camp 
epidemics  about  Southampton  and  Winchester  during  the  war,  it  was 
only  in  one  epidemic  that  all  the  cases  of  meningitis  were  due  to  one 
serological  type  of  meningococcus.  Usually  two  or  three  serological 
types  of  meningococcus  were  recognized  in  the  cases  of  one  epidemic, 
the  carriers  found  in  the  camp  corresponding  with  the  serological  types 
of  meningococcus  in  the  cases.  Thus  in  the  Winchester  epidemi. 
the  spring  of  1917  there  were  eight  cases,  three  due  to  Gordon's  type 
1  coccus,  two  due  to  Gordon's  type  2,  two  due  to  type  4,  and  one  in 
which  the  type  was  not  proved.  The  carriers  found  were  all  infected 
with  one  of  these  three  types  of  meningococcus;  no  type  3  carriers  were 
found.  On  another  occasion  two  cases  occurred  in  one  ward  in  a 
hospital  within  four  days  of  one  another.  If  serological  tests  had  not 
been  performed,  it  would  have  been  felt  certain  that,  either  one  c 
infected  the  other,  or  that  both  were  infected  from  the  same  Bource. 
This  was  not  so,  as  the  first  case  was  due  to  Gordon's  type  '2,  and  the 
second  due  to  Gordon's  type  1  or  3  coccus. 

Some  epidemics  in  other  parts  may  have  been  produced  by  a 
particularly  virulent  meningococcus  of  one  serological  type,  but  it  is 
evident  that  this  is  by  no  means  a  necessary  condition  for  the  outbreak 
of  an  epidemic. 

The  frequency  of  the  appearance  of  a  sphenoidal  sinus  empyema 
suggests  that  this  might  be  the  determining  factor  in  the  ousel  of  the 
meningitic  form  of  the  disease.     The  empyema  may  be  the  res  ill     : 
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inflammatory  reaction  to  the  meningococcus,  on  the  part  of  the  mucous 
membrane  lining  the  ostia.  The  fact  that  the  meningococcus  was  several 
times  isolated  in  pure  culture  from  the  sinus  suggests  that,  for  the 
inflammatory  closure  of  the  ostia,  a  mixed  infection  is  not  necessary, 
although  streptococci  and  staphylococci  were  also  found  on  occasions  to 
be  present.  Thus  a  sphenoidal  empyema  might  be  produced  by  a 
meningococcal  infection  of  the  nasal  mucosa  of  an  individual  whose 
resistance  to  the  meningococcus  was  such  that  the  infection  resulted 
in  a  vigorous  inflammatory  reaction.  Anatomical  or  pathological 
peculiarities  in  this  region  might  also  favour  the  production  of  an 
empyema. 

In  cases  dying  from  cerebro-spinal  fever,  an  empyema  of  the 
sphenoidal  sinus  was  common  ;  in  only  two  cases  in  this  series  (17  Su. 
and  26 -Bo.)  out  of  thirty-four,  was  this  condition  not  found.  Both 
these  cases  died  at  a  considerable  number  of  days  from  the  onset, 
twenty-seven  and  forty-eight  respectively.  Forty-seven  completely  re- 
covered cases  on  the  other  hand  were  examined  by  rhinological  experts, 
Dr.  Peters  and  Dr.  Bryant,  who  found  that  no  sphenoidal  empyemata 
were  present.  Chronic  carriers  [5]  were  also  carefully  examined 
bacteriologically,  and  no  meningococcic  infection  of  the  sinus  was  found. 
Thus  in  dying  cases  an  empyema  was  frequently  found  ;  in  completely 
recovered  cases  no  empyemata  were  discovered.  A  series  of  five  cases 
showing  symptoms  of  hydrocephalus  were  operated  on  for  drainage  of 
the  sphenoidal  sinus  [6].  Of  these  cases  all  showed  the  presence  of 
a  sphenoidal  empyema.  The  meningococcus  was  only  cultivated  and 
proved  serologically  in  one  of  these  cases  from  the  sphenoidal  pus 
obtained  at  the  operation;  a  typical  Gram-negative  diplococcus  was  seen 
only  but  not  grown  in  another  case.  But  in  two  other  cases,  subsequent 
to  the  operation,  the  meningococcus  reappeared  in  the  throat  in  pure 
culture,  after  it  had  entirely  disappeared  for  some  weeks  previously. 
Subsequent  to  the  operations  all  cases  appeared  temporarily  worse, 
three  made  complete  recoveries,  two  died  with  typical  hydrocephalus 
post  mortem.  Of  the  recovered  cases  one  went  through  a  typical 
relapse  after  the  operation,  with  reappearance  of  the  meningococcus 
and  pus  in  the  theca,  subsequently  completely  recovering.  From  this 
it  would  seem  that  if  early  and  vigorous  serum  treatment  be  given, 
and  if  the  sphenoidal  empyema  disappear,  recovery  will  probably  occur  ; 
if,  however,  the  empyema  persist  the  case  will,  if  it  recover  from  the 
acute   illness,  either  relapse  or  go  on  to  hydrocephalus. 

The    next  point  under  consideration  is,  how  do  the  meningococci 
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get  from  the  nasal  mucosa  to  the  meninges  ?     There  are  many  possible 
routes : — 

(1)  The  arachnoid  prolongations  round  the  olfactory  nerves. 

(2)  The  perineural  lymphatics. 

(3)  Direct  inflammatory  extension. 

(4)  The  pituitary  route. 

(5)  The  systemic  lymphatics. 

(6)  The  blood  stream. 

(7)  The  middle  ear. 

(1)  The  Arachnoid  Prolongations  round  the  Olfactory  Nerves. — This 
route  is  favoured  by  Netter  and  Debre  and  Flexner.  Xetter  and 
Debre  show  that  dyes,  Indian  ink  and  meningococci  can  get  from  the 
cerebro-spinal  fluid  into  the  nose  by  this  route,  but  they  do  not  show- 
that  the  reverse  can  take  place.  Their  experiments  show  that  the 
natural  direction  of  the  current  is  from  the  cerebro-spinal  fluid  to  the 
lymphatics  ;  it  is  thus  difficult  to  see  how  the  meningococci  could 
progress  against  the  stream,  to  gain  access  to  the  meninges,  except 
by  inflammatory  extension.  In  none  of  this  series  of  post-mortem 
examinations  was  there  any  naked-eye  appearance  of  inflammation 
about  the  cribriform  plate  of  the  ethmoid. 

(2)  The  Perineural  LympJtatics. — In  papers  by  Orr  and  Rows  [7], 
Teale  and  Embleton  [8] ,  it  has  been  shown  that  not  only  dyes  and 
toxins,  if  injected  into  a  nerve,  will  travel  up  the  perineural  lymphatics 
to  the  cord,  but  also  particulate  material,  such  as  washed  spores.  These 
spores  can  be  traced  up  the  perineural  lymphatics  into  the  substance 
of  the  cord  itself.  In  this  way  it  might  be  possible  for  the  meningococci 
to  travel  up  the  perineural  lymphatics  into  the  brain  substance.  Cerebro- 
spinal fever  does  not,  however,  appear  to-  start  as  an  encephalitis,  so, 
although  this  route  would  be  a  satisfactory  one  for  polio-encephalii 
does  not  seem  suitable  for  cerebro-spinal  meningitis,  especially  as  it  has 
been  shown  that  neither  toxins,  nor  dyes  nor  particulate  material  when 
passing  up  a  perineural  lymphatic,  get  into  the  cerebro-spinal  fluid. 

(3)  Inflammatory  Extension. — It  has  been  suggested  that  meningo- 
cocci could  gain  access  to  the  cerebro-spinal  fluid  by  a  process  of  inflan.- 
matory  extension  through  the  bone  separating  the  nose   and   a 
sinuses  from  the  meninges.    In  this  series  of  necropsies  there  is  evidence 
of  direct  spread  from  the  sphenoid  sinus  to  the  sphenoid  bone,  and  - 
the  overlying  meninges.     In  seven  cases  there  was  inflammation, 
the  meningococcus  was  found   three   times  in  the  bone.     In  the  other 
cases  no  evidence,  as  viewed  by  the  naked  eye,  of  inflammatory  exteo 
could  be  discovered. 
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(4)  The  Pituitary  Route. — An  infection  from  Luschka's  pharyngeal 
tonsil  along  a  possibly  patent  connexion  between  this  and  the  pituitary 
gland  has  been  suggested.  Luschka's  tonsil  is  one  of  the  sites  in  the 
nose  most  richly  infected  with  the  meningococcus.  In  this  series  of 
necropsies  the  pituitary  body  always  showed  infection,  but  it  is  obvious 
that  this  would  certainly  occur  anyhow  from  its  intimate  relationship 
with  the  cerebro-spinal  fluid. 

(5)  The  Systemic  Lymphatics. — The  ordinary  flow  of  lymph  from 
the  nasal  passages  is  away  from  the  brain,  and  in  connexions  between 
the  subarachnoid  space  and  the  lymphatic  system  the  current  is  away 
from  the  meninges.  If  bacteria  [9]  are  injected  into  the- arachnoid 
space  they  rapidly  appear  in  the  lymphatics  of  the  head  and  neck. 
If,  however,  a  process  occurs,  such  as  an  empyema  of  the  sphenoidal 
sinus,  the  ordinary  direction  of  lymph  flow  might  be  reversed,  and 
bacteria  be  thus  forced  from  the  lymphatics  of  this  neighbourhood 
towards  the  meninges,  without  showing  any  sign  of  inflammatory 
extension.  In  the  case  of  a  sphenoidal  empyema  large  numbers  of 
meningococci  would  get  into  the  lymphatics,  and  by  this  means  would 
also  get  into  the  blood  stream.  It  would  only  be  necessary  for  a 
sphenoidal  empyema  to  exist  for  a  very  short  time  to  produce  these 
effects,  possibly  only  for  half  an  hour.  If  the  sphenoidal  empyema 
discharged  at  the  end  of  a  short  time  into  the  nose,  and  if  the  meningo- 
cocci that  had  reached  the  meninges  were  destroyed,  a  recovery 
would  ensue.  If,  however,  the  sphenoidal  sinus  empyema  persisted, 
and  kept  on  pouring  fresh  infection  into  the  meninges,  the  patient 
would  probably  die. 

(6)  The  Blood  Stream. — Many  workers  have  considered  that  the 
infection  of  the  meninges  occurs  by  way  of  the  blood  stream,  the 
meningococci  gaining  access  to  the  blood  from  the  nasopharynx. 
This  suggestion  has  been  based,  partly  upon  the  early  appearance 
of  the  meningococci  in  the  blood,  and  partly  upon  those  cases  of 
meningococcal  infection  in  which  no  meningitis  occurs.  The  blood 
stream,  however,  would  receive  meningococci  very  early  in  the 
infection  of  the  nasal  mucosa,  at  any  rate  as  soon  as  an  empyema 
of  the  sphenoidal  sinus  occurred.  The  meningococci  would  reach  the 
blood  stream  from  this  region  via  the  deep  cervical  lymphatic  trunks, 
which  join  the  thoracic  duct  just  before  it  enters  the  venous  system  in 
the  neck.  Also,  as  soon  as  the  meningococci  gained  access  to  the 
cerebro-spinal  fluid,  they  would  appear  [9]  in  the  blood  stream,  both 
direct,  via  the  Pacchionian   bodies,  and   also  by  way  of  the  lymphatics, 
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through  their  junctions  with  the  sub-arachnoid  space.  The  blood  then 
would  receive,  from  the  very  earliest  stages  of  the  disease,  repeated 
and  heavy  showers  of  meningococci  from  the  sphenoid  region  and  the 
cerebro-spinal  fluid.  Thus  it  can  be  said  that  the  early  finding  of  the 
meningococcus  in  the  blood  stream  is  no  indication  that  the  meninges 
are  primarily  infected  by  this  route.  In  the  recent  outbreaks  of 
"  Spanish  influenza,"  empyema  of  the  sphenoidal  sinus  was  a  common 
finding  in  the  fatal  cases,  but  meningitis  was  rarely  found.  It  is  not 
necessary  then  that  an  empyema  should  be  followed  by  meningitis. 
It  is  thus  possible  that  the  meningococci  can  gain  access  to  the  blood 
stream  from  a  sphenoidal  empyema,  and  so  be  carried  round  to  the 
meninges  and  set  up  inflammation. 

(7)  The  Middle  Ear. — Inflammation  of  this  region  was  only  found 
in  two  necropsies  in  this  series.  It  is  unlikely  that  this  is  the  portal 
of  entry  of  the  meningococcus  to  the  meninges. 

Thus  it  would  appear  that  it  is  improbable  that  the  meningococci 
gain  access  to  the  meninges  through  the  arachnoid  prolongations  round 
the  olfactory  nerves,  or  by  way  of  the  perineural  lymphatics.  It  is 
probable  that  the  meningococci  pass  by  way  of  the  lymphatics  from  the 
sphenoidal  sinus  direct  to  the  meninges,  with  or  without  naked-eye 
signs  of  inflammation.  It  is  possible  also  that  they  can  be  conveyed 
to  the  meninges  by  the  blood  stream. 

The  relationship  between  a  persistent  sphenoidal  empyema  and 
hydrocephalus  may  now  be  considered.  In  the  seven  deaths  from 
this  condition  an  empyema  was  found  in  each  case.  Five  cases  were 
operated  on,  and  pus  was  found  in  the  sphenoidal  sinus  each  time  ;  two 
of  these  cases  died  and  are  grouped  in  with  the  post-mortem  cases. 
There  was  thus  a  total  of  ten  cases  of  hydrocephalus,  and  in  each  case 
a  sphenoidal  empyema  was  found.  The  cerebro-spinal  fluid  in  the 
ventricles  of  each  of  the  cases  which  died  contained  pus  cells.  The 
cerebro-spinal  fluid  taken  from  the  lumbar  region  was  usually  quite 
clear.  This  suggests  that  there  is  a  close  relationship  between  empyema 
of  the  sphenoidal  sinus  and  the  hydrocephalus  that  develops  after  an 
attack  of  cerebro-spinal  fever.  The  hydrocephalus  develops  as  a  result 
of  chronic  infection  about  the  foramina  of  Luschka  and  Magendie. 
This  chronic  infection  also  appears  to  exist  in  the  ventricles.  The 
exact  path  by  which  the  meningococci  in  the  sphenoidal  sinus  empyema 
reach  the  interior  of  the  ventricles  is  not  clear,  unless  it  be  by  the 
blood  stream.  But  there  would  appear  to  be  some  relationship 
between  the  two  positions,  inasmuch  as  the  only  three  patients  who 
Mil — 9a 
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recovered  from  the  hydrocephalous  condition  did  so  after  an  operation 
for  drainage  of  the  sphenoidal  sinus. 

The  course  of  events  in  a  case  after  infection  of  the  nasal  mucous 
membrane  with  the  meningococcus  might  be  as  follows  : — 

(1)  A  simple  catarrh,  followed  either  by  recovery  or  a  chronic 
infection. 

(2)  A  vigorous  local  reaction  in  the  nasal  mucosa  followed  by 
sphenoidal  empyema.  This  may  produce  a  general  blood  infection, 
with  or  without  infection  of  the  meninges. 

If  the  sphenoidal  empyema  disappears,  the  body,  with  or  without 
the  aid  of  antiserum,  may  be  able  to  deal  with  the  meningococci  that 
have  gained  access  to  it,  or  death  may  result.  If  the  sphenoidal 
empyema  persists,  and  very  heavy  discharges  of  meningococci  are 
poured  into  the  body,  death  will  probably  result.  If,  however,  the 
empyema  remains  quiescent,  improvement  may  occur,  but  at  any 
time  a  recrudescence  or  a  relapse  may  supervene.  A  quiescent 
empyema  may  also  keep  up  a  smouldering  infection  which  will  lead 
to  hydrocephalus. 
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The  Factors  leading  to  the  Removal  of  Bacteria  from 
the  Peripheral  Circulation  and   Phagocytosis.1 

By  F.  H.  Teale,  M.D.,  and  E.  Bach,  M.B. 

From  the  Research  Laboratories,  University  College  Hospital  Medical  School,  London.- 

In  a  previous  paper  by  Teale  and  Embleton  [1]  it  was  noted  that 
bacteria  inoculated  into  the  circulation  rapidly  disappeared  from  the 
peripheral  circulation  and  could  then  be  demonstrated  only  in  the 
internal  organs  such  as  the  lung,  liver,  spleen  and  marrow.  WysBoko- 
witsch  [2]  noted  that  the  bacteria  rapidly  disappeared  from  the  blood, 
and  expressed  the  view  that  it  was  simply  due  to  a  process  of  nitration 
in  the  capillaries.  Werigo  [3]  showed  that  virulent  anthrax  bacilli  are 
rapidly  phagocytosed  by  the  leucocytes  and  fixed  phagocytes  in  the 
circulation  of  the  rabbit.  Bull  [4]  in  a  series  of  papers  draws  the 
conclusion  that  the  process  is  one  of  agglutination  and  only  occurs  if 
the  animal  inoculated  has  an  agglutinin  against  the  bacterium  inocu- 
lated. Metchnikoff  [5]  believed  that  agglutination  played  no  part  in 
active  or  passive  immunity  processes.  Salimbeni  [6]  came  to  the  same 
conclusion.  Sawtschenko  and  Melkick  [7]  believed  that  agglutination 
of  the  spirilla  of  relapsing  fever  occurred  in  the  plasma,  but  incompletely 
because  of  the  rapid  movement  of  the  blood. 

1  At  a  mooting  of  the  Section,  bold  February  3,  1920. 

-The  expenses  of  the  researoh  wore  defrayed  by  a  grant  from  the  Medical   Ret 

Committee. 
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The  subject  of  the  removal  of  bacteria  and  the  factors  causing  it 
were  investigated  in  the  following  series  of  experiments  : — 

(A)  Experiments  dealing  solely  with  the  disappearance  of  different 
types  of  bacteria. 

(1)  Those  against  which  the  animal  normally  has  some  type  of 

antibody. 

(2)  Those  against  which  the  animal  has  no  antibody. 

(3)  Those  which  kill  the  animal  relatively  slowly. 

(4)  The  differences  with  inoculation  into  normal  and   immune 

animals. 

(5)  Virulent  bacteria. 

(B)  The  mechanism  of  removal. 

(a)  Phagocytosis  by  free  and  fixed  cells. 

(b)  Factors  preliminary  to  phagocytosis. 

(C)  The  mechanism  of  removal  by  sera,  &c,  during  secondary 
bacterisemia. 

Babbits  were  used  for  these  experiments.  The  ears  were  shaved, 
sterilized  by  rubbing  with  lysol,  the  lysol  was  removed  with  alcohol,  the 
ear  was  then  dried  and  warmed.  The  marginal  vein  on  one  side  was 
cut,  lightly  clipped,  and  covered  with  sterile  wool.  The  injection  was 
made  into  the  opposite  marginal  vein,  blood  was  allowed  to  flow  from 
the  cut  marginal  vein  at  intervals  into  sterile  watch  glasses  and 
accurately  measured.  Amounts  of  100  c.mm.  of  this  blood  were  taken 
and  blown  into  6-in.  Petri  dishes  containing  a  small  quantity  of  broth. 
The  pipette  was  then  washed  out  with  nutrient  broth,  the  washings 
being  added  to  the  contents  of  the  Petri  dish ;  after  careful  mixing, 
liquefied  agar,  rebipelagar  or  other  medium  was  added  and  the  whole 
intimately  mixed.  The  number  of  colonies  developing  was  counted 
after  twenty-four  hours  or  longer,  depending  on  the  rate  of  the  growth 
of  the  organisms  experimented  with.  All  experiments  were  made  in 
duplicate  and  the  average  of  the  results  taken. 

(A)  (1)  Organisms  against  which  the  Babbit  has  an 
Agglutinin  or  Bacterial  Antibody. 

Experiment  1  :  Bacillus  typhosus. — A  quarter  of  an  agar  streak 
slope  of  a  laboratory  strain  was  inoculated  intravenously  into  a  rabbit 
of  2,090  grm.  Agglutinating  titre  of  the  serum  against  Bacillus 
typhosus  1  :  10. 
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Number  of  Colonies  'per  cubic  centimetre  in  tlic  Blood. 


1  minute  after  inoculation 
5  minutes 

15 
30 
60 

2  hours 
3 


12 
24 
36 
48 


50,000 

32,000 

4,000 

1,500 

300 

20O 

320 

40 

nil 

20 

160 

nil 

nil 


Rabbit  recovered. 


Experiment  2. — One  slope  of  Bacillus  typhosus  was  inoculated  intra- 
venously into  a  rabbit  of  2,560  grm.     Agglutination  titre  nil. 


Colonies  in  the  Blood  per  cubic  centimetre. 


1  minute  after 

inoculation 

5  minutes     ,, 

,, 

15 

» j 

30 

M 

60 

,, 

4  hours         ,, 

»  ' 

8 

,, 

12 

,, 

24 

,, 

48 

»» 

800,000 

50,000 

3,000 

1,000 

1,000 

600 

250 

10 

L80 

nil 


Animal  recovered. 


Experiment  3:  Bacillus  typhosus. — Babbit  weighing  1,850  grm. 
inoculated  intravenously  with  half  a  twenty-four  hours'  growth  agar 
slope.  Agglutinating  titre  1  :  30.  Animal  died  shortly  after  two  hours 
after  the  injection. 


Colonies  per  cubic  centimetre  after  1  minute 
,,  ,,    5  minutes 

„   15         „ 
,,  30 

„  60 
,,  ,,     2  hours 


500,000 

80,000 

8,000 

5,000 

1,000 


Experiment  I  :  Bacillus  coli. — Half  a  slope  of  a  twenty-four  hours 
old  agar  streak  culture  was  inoculated  intravenously  into  a  rabbit  of 
2,520  grm.     Agglutination  titre  1  :  '20.     Animal  died  in  two  bou 
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Colonies  per  cubic  centimetre  of  Blood. 


1  minute  aft 

er  inoculation 

200,000 

5  minutes    , 

80,000 

10        „ 

25,000 

15 

10,000 

30 

6,250 

60 

3,000 

90 

2,500 

2  hours        ,, 

(Just  after  death) 

240 

Experiment  5  :  Bacillus  mycoides. — A  non-virulent  culture  growing 
at  37°  C.  [7]  was  used,  a  quarter  of  a  twenty-four  hours'  agar  slope 
culture  being  inoculated  intravenously  into  a  rabbit  of  1,890  grm. 


Colonies  per  cubic  centimetre  of  Blood. 


minute  after  inoculation 
minutes 


1 

5 
10 
20 
30 
60 

2  hours 

6 
12 
24 


400,000 

20,000 

5,000 

750 

550 

180 

100 

nil 

120 

nil 

Experiment  6  :  Bacillus  anthracis. — An  ordinary  slightly  virulent 
laboratory  strain  was  used.  A  quarter  of  a  twenty-four  hours'  agar  slope 
culture  was  inoculated  intravenously  into  a  rabbit  of  2,100  grm. 

Colonies  per  cubic  centimetre  of  Blood. 


1  minute  after 

inoculation 

480,000 

5  minutes     ,, 

,, 

36,000 

15 

30 

»» 

7,500 
1,000 

60 

,, 

850 

2  hours         ,, 

,, 

500 

4 

,, 

150 

6 

,, 

500 

24 

" 

Died  in  48  hours. 

nil 

In  the  experiments  recorded,  so  far  organisms  were  used  against 
which  the  serum  of  the  rabbit  is  naturally  usually  agglutinative 
(Bacillus  typhosus^    or  bactericidal. 
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(A)   (2)   The  next  Experiments  were  performed  with  Organisms 

AGAINST    WHICH     THE     RABBIT     HAS     NO    APPARENT    AGGLUTININ, 
AND    WHICH    ARE    VERY    PATHOGENIC    TO    THE    RABBIT. 

Experiment  7  :  Bacillus  dysenteric  (Shiga). — Half  an  agar  slope  of 
a  twenty-four  hours'  culture  was  inoculated  intravenously  into  a  rabbit 
of  1,960  grm. 

Number  of  Colonies  in  1  cubic  centimetre  of  the  Blood. 
1  minute  after  inoculation         ...  ...  ...  ...  ...         250,000 


15  minutes 

30 
1  hour 
3  hours 

12 
24 


40,000 

2,400 

500 

300 

•2.400 
150 


The  animal  died  in  36  hours. 


Experiment  8. — Half  an  agar  slope  of  a  twenty-four  hours'  culture 
of  Bacillus  dysenteriae  (Shiga)  was  inoculated  intravenously  into  a  rabbit 
of  2,120  grm. 

Number  of  Colonies  per  cubic  centimetre  of  Blood. 
1  minute  after  inoculation        ...  ...  ...  ...  ...         200.000 


15  minutes 

30 

GO 

3  hours 

8 
12 
24 


24.000 
3.200 
800 
320 
50 
400 
250 


Died  in  30  hours. 


In  view  of  the  results  of  Bull  [8]  with  this  organism  other  experi- 
ments were  made  with  the  same  organism  and  with  similar  results, 
thus  differing  from  those  of  Bull. 

Experiment  9  :  Bacillus  of  Chicken  Cholera. — One-third  of  a  forty- 
eight  hours'  culture  on  an  agar  slope  was  inoculated  intravenously  into 
a  rabbit  of  1,800  grm. 

Number  of  Colonics  per  cubic  centimetre  of  Blood. 

1  miuute  after  inoculation         ...  ...  ...  ...  -1.000 

5  minutes     ,,  ,,  ...  ...  ...  ...  25.000 

15         „  .,  ..                   ...             4,000 

30         .,  ,,  ,.  ...  ...              ...              ...               ..              1.500 

60         „  „  ..                 

2  hours  ,,  .,  ...  ...              ...              ...              ...                 LOO 

6 

10         .,  .,  ...  150 

-I 

Died  in  SO  hoars. 
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Experiment  10  :  Bacillus  suicholerae  (Bacillus  of  Hog  Cholera). — 
One-third  of  a  twenty-four  hours'  culture  on  an  agar  slope  was  inoculated 
into  a  rabbit  weighing  2,000  grrn. 


Number  of  Colonies  developing  per  cubic  centimetre  of  Blood. 


1  minute  after  injection 
5  minutes     ,,  ,, 

15 
30 
60 

2  hours  ,,  ,, 

3  ,, 
6 


200,000 

15,000 

4,000 

1,000 

200 

200 

nil 

420 


Died  in  12  hours. 


<A)  (3)  Animals  dying  latee  than  Twenty-four  Hours  after 
Inoculation,  to  note  Periodic  Recurrence  of  Bacteria  in 
the  Circulation  and  the  Final  Bacterlemia. 

Experiment  11  :  Virulent  Bacillus  mycoicles.  —  Rabbit,  weighing 
1,760  grm.,  was  given  half  a  slope  of  a  twenty-four  hours'  culture 
intravenously. 

Number  of  Colonies  developing  from  1  cubic  centimetre  of  Blood. 

1  minute  after  inoculation  ...             ...             ...             ...             ...  800,000 

15  minutes     „             „  ...             ...             ...             ...             ...  20,000 

30         „           ,,             „  8,000 

1  hour           „             ,,  ...             ...             ...             ...             ...  500 

2  hours          ,,             ,,  ...             ...             ...             ...              ...  150 

6         ,,           ,,             ,,  ...             ...             ...             ,..             ...  nil 

24         „  „  ,,  ...  ...  ...  ...  ...  3,500 

30         ,,  ,,  „  ...  ...  ...  ...  ...  24,000 

Died  in  32  hours. 

Experiment  12  :  Virulent  Bacillus  mycoicles. — A  rabbit,  weighing 
2,680  grm.,  was  given  half  a  slope  intravenously.  It  lived  about 
sixty  hours. 

Number  of  Colonies  developing  from  1  cubic  centimetre  of  Blood. 

1  minute  after  inoculation  ...  ...  ...  ...  560,000  per  c.c. 

30  minutes     ,,             ,,  ...  ...  ...             2,500         „ 

1  hour           „             „  ...  ...  ..  ...                240 

3  hours         .,            ,.  ...  ...  ...  ...                100 

6       ,,             ,,             ,,  ...  ...  ...  ...                  nil 

8       .,     *        ,,            „  ...  ...  ...  ...                 nil 

■1\       „            „            „                 ...             ...             ...  500 

30       „            „            „                 ...             ...             ...  ..                  LOO 

48       „             „             .,                                                  ...  ...                320 

56       „             ,.             „                  ...             ...             ...  ...           20,000 

Animal  very  ill. 
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Experiment  13:  Bacillus  dysenteric  (Shiga). — A  rabbit,  weighing 
2,500  grin.,  inoculated  intravenously  with  a  quarter  of  a  twenty-four 
hours'  culture  on  agar  slope. 

Number  of  Colonies  developing  from  1  cubic  centimetre  of  Blood. 


1  minute  after  inoculation 
30  minutes     ,,  ,, 

1  hour  ,,  ,, 

2  hours  ,,  ,, 
4  ,,  ,,  „ 
8       ,, 

24  ., 
32  ,, 
48  ,, 
56       ,, 


120,000    per  c.c. 
1,000 

500 

100 

260 
1,400 

nil         ,, 

200 

nil        ,, 

860 


Died  overnight. 


Experiment  11  :  Bacillus  of  Chicken  Cholera. — A  rabbit,  weighing 
2,045  grm.,  was  inoculated  with  one-third  of  an  agar  slope  intra- 
venously.    Animal  died  in  thirty-six  hours. 


1  minute  after  inoculation 
10  minutes     ,,  ,, 

1  hour  ,,  ,, 

2  hours  ,,  ,, 
4       ,, 

6       .. 

8  ,, 
12  ,, 
24  „ 
32       ,, 


32,000 

1,200 

180 

40 

nil 

40 

40 

nil 

200 

3,800 


Experiment  15  :  Washed  Spores. — "  Washed  "  spores  of  hot  growing 
Bacillus  mycoides.  A  well-spored  culture  was  washed  up  in  saline,  heated 
to  80°  C.  for  three  hours  to  "  wash  "  the  spores,  and  0"5  c.c.  of  the  thick 
emulsion  was  inoculated  into  a  rabbit,  weighing  2,020  grm.,  intravenously. 

Number  of  Colonies  dcvelopi>ig  per  cubic  centimetre  of  Blood. 

1  minute  after  inoculation        ...             ...             ...             ...             ...  50,000 

5  minutes  ,,  ,,                                 ...              ...             ...              ...  10,000 

10         ,,  ,,  ,,  ...              ...  2,000 

15         ,,  ,,  ,,  ...              ...  800 

30 

60         ,,  ,,  ,,                                 ...             ...             ...             ...  400 

120         .,  .,  ...              ...              ...              ...  100 

180        ,,  ,,  ,,  ...                            ...  nil 

5  hours  ,,  ,, 

12         ,,  „  „  ...              nil 

21          ,,  „  ml 

48         „  ,,  ..  

This  experiment  shows  that  spores  are  removed  in  the  -;ii:...  way 
from  the  peripheral  circulation  as  vegetative  forms. 
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(A)   (4)  Immune  v.  Normal  Animals. 

Experiments  to  note  the  effect  of  active  immunity  on  removal  of 
bacteria  from  the  peripheral  blood. 

Experiment  16  :  Bacillus  typhosus. — Two  rabbits,  one  normal  the 
other  immunized,  were  inoculated  intravenously  with  half  a  slope  each 
of  a  twenty-four  hours'  agar  slant  culture. 


Colonies  developing 

Normal  rabbit,  2,095  grm. 

Immune  rabbit,  1,950  grm 

per  cubic  cei 

itimetre 

A° 

g.  titre  1  :  30 

Agg. 

titre  1  :  10,000 

1  minute  after 

inoculation 

160,000 

200,000 

5  minutes     ,, 

,  , 

48,000 

54,000 

15 

4,000 

5,000 

30 

,, 

1,500 

2,500 

60 

>  i 

300 

500 

2  hours        ,, 

>» 

200 

250 

3 

,, 

2,400 

1,600 

24 

>  > 

40 

500 

Experiment  1 7  :  Bacillus  typhosus. — Half  a  slope  of  a  twTenty-four 
hours'  agar  slant  culture  inoculated  intravenously  into  a  rabbit  as 
follows  : — 


Number  of  colonies  developing 
per  cubic  centimetre 

minute  after  inoculation 

minutes     ,, 


hour.'- 


Normal,  1,S60  grm., 
titre  nil 

Immunized,  '-'.120  grm 
titre  1  :  20,000 

400,000 

400,000 

25,000 

21,000 

1,500 

2,500 

500 

300 

500 

500 

300 

100 

960 

500 

120 

nil 

Recovered 

Recovered 

Experiment  18 :  Pneumobacillus. — Into  each  rabbit,  normal  and 
immune,  was  inoculated  intravenously  half  of  a  mixture  of  two  agar 
slopes  of  a  twenty-four  hours'  culture  of  the  pneumobacillus.  The 
immune  rabbit  had  received  six  injections  of  dead  and  three  of  living 
bacilli,  the  last  more  than  fourteen  da>s  before  the  experiment. 
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Experiment  19:  Bacillus  dysenteriae  (Shiga). — Experiments  were 
next  carried  out  with  this  organism  since  the  normal  animal  has  no 
agglutinin  normally  present  against  it.  Hence  the  contrast  between  the 
normal  and  immune  animal  would  be  more  complete  than  in  the  case 
of  Bacillus  typhosus.  The  rabbits  were  immunized  according  to 
the  method  published  by  Miss  Chick  [10] .  Into  each  rabbit  was 
injected  intravenously  half  an  agar  slope  of  a  twenty-four  hours'  culture 
of  Bacillus  dysenteriae  (Shiga). 
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Experiment  20  :  Bacillus  suicholeras. — A  normal  and  an  immune 
rabbit  were  inoculated  intravenously  with  one  half  of  a  twenty-four 
hours'  agar  culture.  The  immune  animal  had  received  four  inoculations 
of  dead  bacilli,  the  last  three  weeks  before  the  experiment. 
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(A)  (5)  Virulence. 

Experiment  21. — A  very  virulent  culture  of  Bacillus  anthracis  was 
obtained  and  half  of  a  twenty-four  hours'  agar  slope  culture  was 
inoculated  intravenously  into  a  rabbit  of  '2,1  20  grm.  The  rabbit  died 
in  less  than  twenty-four  hours. 

Number  of  Colonics  per  cubic  centimetre  of  blot 


1  minute  after  inoculation 
5  minutes     ,,  ,, 

15 
30 
60 

2  hours  ,,  ,, 
4         „ 

8 
10         „ 

La 


3,400 

500 


Died  during  the  night. 


86 


Teale  and  Bach  :    Removal  of  Bacteria 


Experiment  22\  Bacillus  coli. — Half  of  a  slope  of  a  very  virulent 
twenty-four  hours"  agar  culture  was  inoculated  intravenously  into  a 
rabbit  of  1,860  grm.     The  rabbit  died  in  four  hours. 
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Experiment  23  :  Virulent  Streptococcus. — 1  c.c.  of  a  serum  broth 
culture  (virulent  to  rabbits)  was  inoculated  intravenously  into  a  rabbit  of 
1,620  grm. 

Number  of  Colonies  -per  cubic  centimetre. 


1  minute  after 

inoculation 

5  minutes     ,, 

,, 

!5 

,i 

30 

•  i 

60 

,, 

2  hours          ,, 

>i 

4 

,, 

1  minute  after  inoculation 
5  minutes 

15 

30         „ 

60 

2  hours 
4 


68,000 
5,000 
820 
600 
100 
32 
860 


Animal  died  overnight. 


Experiment  24  :  Pneumococcus. — Two  animals  of  nearly  same  size 
and  weight  were  inoculated  intravenously  with  non-virulent  and  virulent 
pneumococci.     Each  received  2  c.c.  of  a  broth  culture. 
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From  these  experiments  it  is  obvious  that  bacteria  rapidly  disappear 
from  the  peripheral  blood  stream  and  as  shown  by  the  previously 
published  experiments  [1]  from  the  heart's  blood. 
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(1)  The  disappearance  apparently  does  not  depend  on  the  presence 
of  an  agglutinating  antibody  in  the  blood  of  the  infected  animal,  nor 
upon  the  rapid  bactericidal  action  of  the  blood  as  judged  by  the  known 
action  of  the  serum  m  vitro. 

(2)  The  pathogenicity  of  the  organism  has  little  influence  on  the 
rate  of  disappearance,  since  bacteria  which  are  invariably  fatal  to  rabbits, 
the  Bacillus  chjsenterise  (Shiga),  Bacillus  snicholerw  and  the  chicken 
cholera  bacillus  disappear  as  readily  as  others  which  are  not  pathogenic 
or  less  constantly  so.  This  is  in  agreement  with  the  result  obtained  by 
C.  Ten  Broeck  [11]  with  Bacillus  shiga  and  Bacillus  suicholerae. 

(3)  Increasing  the  virulence  of  the  bacterium  only  slightly  affects 
the  disappearance  from  the  circulation  in  the  initial  stages  of  the 
infection.  This  agrees  with  the  results  of  Hopkins  and  Parker  [14] 
and  is  contrary  to  those  of  Bull. 

(4)  With  a  fatal  issue  the  bacteria  may  reappear  in  the  circulation  in 
large  numbers  or  the  animal  may  die  before  such  secondary  bacteriaemia 
can  occur. 

(5)  The  rate  of  removal  is  exactly  the  same  even  if  the  animal  dies 
very  rapidly  (in  two  hours)  from  the  inoculation  (cf.  Experiments  3  and  4). 

In  addition  there  are  small  secondary  waves  of  reappearance  of 
bacteria  in  the  peripheral  circulation. 


(B)  Experiments  bearing  on  the  Mechanism  of  the  Removal  <>f 
Bacteria  from  the  Peripheral  Circulation. 

{a)  Phagocytosis  by  fixed,  Cells  and  Leucocy 

The  experiments  under  section  (A)  clearly  prove  that  the  removal  is 
not  due  to  the  agglutinative  properties  of  the  blood  plasma. 

In  the  experiments  previously  published  by  Embleton  and  one  of  us 
[1]  it  was  seen  that  the  bacteria,  whilst  absent  from  the  heart's  blood. 
were  present  in  large  numbers  in  the  liver,  spleen,  lungs  and  bone- 
marrow,  and  could  be  demonstrated  there  for  long  periods.  Hence  the 
rapid  disappearance  from  the  peripheral  circulation  and  heart's  blood 
cannot  be  due  to  a  rapid  germicidal  action  of  the  blood  plasma.  C.  T. 
Bull  [4]  as  the  results  oi  his  experiments  came  to  the  conclusion  that 
the  removal  of  bacteria  from  the  circulation  was  due  to  tin1  action  of 
agglutinins  in  the  plasma,  thus  facilitating  very  active  pha| 
the  capillaries,  especially  of  the  lungs  and  Liver. 

From   our  experiments  we  note   that   phagocytosis  occurs    m    the 
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capillaries  of  the  liver,  lungs  and  spleen  especially.  The  phagocytosis 
is  effected  not  only  by  the  leucocytes  of  the  blood  but  by  the  fixed  cells 
in  the  liver,  spleen  and  lungs.  In  the  animals  experimented  upon  both 
wandering  and  fixed  phagocytes  bore  a  part  in  the  removal  of  the 
bacteria.  No  difference  was  noted  in  this  respect  with  any  of  the  bacteria 
experimented  with,  whether  pathogenic  or  not.  It  was  also  found 
that  no  bacterium  was  specially  phagocytosed  by  one  type  of  cell  and  not 
by  the  other.  This  is  contrary  to  the  results  obtained  by  Preston  Kyes 
[12]  in  the  case  of  pneumococcal  infection  in  the  pigeon.  This  bird 
is  very  immune  to  the  pneumococcus,  and  Kyes  states  that  the  phago- 
cytosis of  this  bacterium  is  wholly  carried  out  by  the  fixed  phagocytes 
of  the  liver  and  spleen,  the  wandering  phagocytes  apparently  playing 
no  part  at  all.  Our  experiments  further  show  that  there  is  no  differ- 
ence in  the  degree  of  rapidity  of  phagocytosis  in  an  immune  animal 
as  compared  with  a  normal  one.  There  appears  to  be  no  evidence  that 
the  antibodies,  normal  or  acquired,  act  as  opsonins.  In  smears  made 
from  the  capillary  blood  it  appears  that  the  bacteria  are  taken  up 
very  irregularly,  about  10  per  cent,  of  the  polymorphonuclear  neutro- 
phils contained  bacteria,  and  these  had  engulfed  large  numbers  so  that 
the  distribution  was  just  like  that  in  the  phagocytosis  in  vitro  in  the 
absence  of  opsonin. 

Finally,  our  experiments  show  that  the  mechanism  underlying  the 
removal  of  the  bacteria  in  the  capillaries  of  the  liver,  lungs,  &c,  is  the 
entanglement  of  the  bacteria  into  loose  clumps  by  a  mass  of  blood 
platelets  and  gelatinous  material  (?  incipient  fibrin).  The  leucocytes 
then  get  into  contact  with  the  periphery  of  these  masses  of  entangled 
bacteria,  and  are  thus  enabled  to  take  up  the  bacteria  readily  in  large 
numbers  from  these  clumps.  Later  the  platelets  and  gelatinous  material 
disappear,  and  only  the  bacteria-laden  phagocytes  remain.  This  can  be 
readily  seen  from  the  drawings  made  from  photographs  (figs.  7-13, 
pp.  101-104). 

All  the  films  made  for  these  observations  were  spread  thinly  and  as 
evenly  as  possible  and  rapidly  dried.  The  emulsions  of  bacteria  used 
for  the  inoculations  were  mechanically  shaken  for  separation  as 
in  vaccine  preparation.  In  all  the  films  it  was  noted  that  the 
bacteria  did  not  remain  separate  long,  even  quite  early  after  the 
inoculation — three  minutes — the  majority  of  the  bacteria  were  col- 
lected into  loose  irregular  groups,  lying  in  a  gelatinous-looking  mass, 
which  apparently  consisted  of  blood  platelets  and  incipient  fibrin. 

In  the  films  made  from  experiments  shortly  after  the  inoculation — 
one  to  three  minutes — these  collections  of  bacteria,  more  or  less  closely 
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aggregated,  lying  in  the  mass  of  blood  platelets,  were  not  phagocytosed 
to  any  appreciable  degree  :  the  leucocytes  in  the  majority  of  cases  not 
being  in  very  close  contact.  Later,  five  minutes  or  more,  usually 
several  phagocytes  were  noted  in  the  neighbourhood  of  and,  apparently, 
inside  the  mass  of  blood  platelets,  actively  taking  up  the  bacteria. 
Finally  the  process  of  phagocytosis  was  completed,  and  the  blood 
platelet  masses  disappeared. 

It  might  be  argued  that  these  masses  with  their  included  bacteria 
were  artefacts,  and  were  not  present  in  vivo,  but  were  formed  during 
the  process  of  drying  and  preparing  the  film.  If  this  were  so  it  is 
difficult  to  explain — 

(1)  How  such  relatively  large  masses  of  blood  platelets,  &c., 
should  occur  so  regularly  in  these  blood  films  made  thinly  and  dried 
quickly,  as  it  is  well  known  that  ordinary  blood  films  made  from 
blood  just  about  to  coagulate  show  scattered  platelets  or  only  very 
small  groups. 

(2)  How  these  masses  of  platelets  should  be  able  to  entangle  the 
bacteria  and  draw  them  away  from  a  wide  surrounding  area  and  leave 
the  other  cells  undisturbed. 

(3)  How  later  the  leucocytes  become  involved  in  these  masses  of 
platelets  and  bacteria. 

It  is  difficult  to  believe  that  the  relatively  large  leucocytes  could 
bs  drawn  in  from  a  wide  surrounding  area  by  a  simple  process  of 
entanglement  and  shrinkage  in  early  clot  formation  even  if  it  were 
so  with  bacteria.  Again,  it  is  practically  only  polymorphonuclear  leuco- 
cytes which  are  seen  in  these  clumps. 

These  clumps  of  leucocytes,  bacteria  and  blood  platelets  occur  with 
such  unfailing  regularity  in  all  specimens  made,  and  are  practically  the 
only  places  where  there  is  evidence  of  bacteria  or  of  phagocytosis,  that 
it  seems  to  us  to  be  absolutely  indicated  that  the  removal  of  bacteria 
from  the  blood  is  due  to  the  entanglement  of  the  bacteria  in  the  masses 
of  blood  platelets  and  gelatinous  fibrinous  material  (the  bacteria  acting 
as  foreign  particles)  and  subsequent  phagocytosis.  Ten  Broeck  [11] 
in  his  experiments  with  Bacillus  suicholerx  notes  the  same  gelatinous 
masses  entangling  these  bacteria. 

The  following  experiments  were  performed  to  observe  and  compare 
the  rate    of    phagocytosis    of    different    bacteria  in  the  various 
after  intravenous  inoculation.       Films  were    made   from    the    various 
tissues  and  stained   with  Leishman's  stain.     A  large  number  of  a 
of    the    film    were    examined,  the    number   of   free    and    phagocytosed 
bacteria  and  percentage  of  leucocytes  with   bacteria  were  em;:. 
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Experiment  25. — Experiment  with  anon-pathogenic  non-multiplying 
bacterium,  the  ordinary  cold  growing  Bacillus  mycoides.  A  series  of 
guinea-pigs  was  inoculated  intravenously  each  with  half  a  slope  and  the 
animals  killed  after — 
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Experiment  26. — A  similar  experiment  with  virulent  Bacillus  mycoides 
(37°  C).  A  quarter  of  a  twenty-four  hours'  agar  slope  culture  inoculated 
intravenously  into  each  of  a  series  of  guinea-pigs. 
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Experiment  27  •'  with  Bacillus  dysenteriae  (Shiga). — A  quarter  of  a 
twenty-four  hours'  agar  streak  was  used  for  each  experiment ;  methods 
as  before  ;  inoculated  intravenously  into  guinea-pigs. 
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Experiment  28 :  with  Bacillus  typhosus. — Comparison  between 
normal  and  immune  animals.  The  immune  guinea-pigs  had  a  titre  of 
1  :  2,000. 
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From  these  experiments  it  will  be  seen  that — 

(I)  (a)  Non-pathogenic  organisms,  (b)  virulent  organisms,  (c)  patho- 
genic organisms,  are  phagocytosed  at  about  the  same  rate  and  about 
the  same  percentage  of  leucocytes  acts  as  of  phagocytes. 

(II)  The  phagocytosis  in  the  immune  animal  is  the  same  as  in  the 
non-immune  and  the  circulatory  antibodies  appear  to  take  no  part  in  the 
preliminary  removal  of  bacteria  from  the  circulation. 

(B)  (a)  For  the  experiments  relating  to  phagocytosis  by  the  fixed 
cells,  three  bacteria  only  were  used,  viz.,  a  virulent  Bacillus  mycoides  as 
type  of  highly  virulent  pathogenic  organism,  Bacillus  Hoffmann  as  an 
example  of  a  bacterium  which  was  practically  non-pathogenic,  and 
Bacillus  coli  as  a  Gram-negative  organism.  The  cultures  were  inoculated 
intravenously,  the  animals  killed  after  definite  intervals,  and  the  organs 
removed  so  as  to  keep  the  vessels  distended.  Thev  were  fixed  in 
formalin  and  Muller's  solution,  and  stained  by  the  eosin-Gram-Weigert 
method,  or  by  Loeftier's  method. 

Experiment  29  :  Bacillus  mycoides. — One  twenty-four  hour  agar  slope 
was  inoculated.  Five  minutes  :  No  fixed  tissue  cell  phagocytosis  could 
be  seen  either  in  the  spleen  or  the  lung.  Fifteen  minutes  .•  Liver — The 
Kupffer's  cells  showed  the  presence  of  Bacillus  mycoides  inside  them. 
Spleen — Bacillus  mycoides  present  in  leucocytes  and  tixed  tissue  cells 
the  periphery  of  the  Malpighian  corpuscle;  none  in  centre  of  the 
corpuscle;  sinuses  contained  leucocytes  with  bacteria,  also  showed 
phagocytosis  by  the  endothelial  cells  of  the  sinuses.  Lung — Showed  no 
fixed  tissue  cell  phagocytosis.  One  hour  :  Spleen  and  liver  the  Bam< 
above  only  more  marked  ;  lung  also  marked  phagocytosis  by  the 
endothelial  cells. 
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Experiment  30  :  Bacillus  Hoffmann. — Three  slopes  were  used  for  each 
inoculation.  Five  minutes  :  No  fixed  tissue  cell  phagocytosis  seen,  but 
the  leucocytes  showed  phagocytosis.  Fifteen  minutes :  Liver — The 
Kupffer's  cells  had  taken  up  numerous  bacteria.  Spleen — In  addition 
to  the  phagocytosis  by  leucocytes  in  the  periphery  of  the  Malpighian 
corpuscle,  the  fixed  splenic  cells  had  taken  up  large  numbers,  as  well  as 
endothelial  cells  of  sinuses.  Lung — The  endothelial  cells  of  the 
capillaries  also  contained  large  numbers  of  bacteria.  One  hour :  Same 
as  fifteen  minutes.  Six  hours  :  Same  as  fifteen  minutes,  only  more 
marked  (vide  plates). 

Experiment  31  :  Bacillus  coli. — One  slope  of  Bacillus  coli  was 
inoculated  intravenously  into  each  of  a  series  of  guinea-pigs.  Five 
minutes  :  No  apparent  phagocytosis  by  the  fixed  tissue  cells :  the 
leucocytes  show  some.  Fifteen  minutes  :  Liver — The  Kupffer's  cells 
contain  numerous  Bacillus  coli.  Spleen  :  At  the  periphery  of  the 
Malpighian  corpuscle  the  fixed,  oval,  elongated  and  round  tissue  cells 
contain  bacteria ;  the  leucocytes  in  the  sinuses  and  the  endothelial  cells 
of  the  sinuses  contain  bacteria.  Lung — Endothelial  cells  of  capillaries 
contain  bacteria. 


(b)     Consideration    of    the    Factors    leading    to    Acceleration   of    the 
Phagocytosis  of  Bacteria  in  the  Circulation. 

At  first  we  were  unable  to  obtain  leech  extract  to  render  the  blood 
incoagulable  or  greatly  delay  its  coagulability,  so  our  preliminary 
experiments  were  made  on  cats,  the  coagulability  of  whose  blood  is 
greatly  delayed  by  peptone. 

Experiment  32. — Two  cats  were  anaesthetized  with  ether :  one  slope 
of  Bacillus  coli  was  inoculated  into  the  jugular  vein  of  each,  and  one 
was  given  4  grm.  of  peptone  per  kilo  five  minutes  before  the  bacterial 
inoculation.  Specimens  of  blood  were  taken  by  puncturing  the  opposite 
jugular  vein  in  a  different  place  each  time. 

Number  of  Colonies  developing  from  1  cubic  centimetre  of  Blood. 

Control  Peptone  animal 

1  minute  after  inoculation         ...  200,000  ...  250,000 


5  minutes 
15 
30 
GO 


80,000 

3,000 

4,000 

GOO 


200,000 

220,000 

1G0  000 

90,000 


Thus  we  see  that  ether   narcosis  does  not   affect   removal  of    the 
bacteria,  and  apparently  interference  with  clotting  affects  the  removal 
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of  the  bacteria  in  the  cat.  In  order  to  prove  that  peptone  is  not 
inhibitory  to  phagocytosis,  two  guinea-pigs  were  inoculated  intra- 
peritoneal^ with  equal  amounts  of  Bacillus  coll,  and  one  had  1  c.c.  of 
10  per  cent,  peptone  as  well;  after  five  minutes  both  were  killed  and 
smears  from  the  peritoneal  cavity  and  omentum  showed  equal  degree  of 
phagocytosis  in  both. 

Subsequently  we  were  able  to  obtain  leeches  and  prepare  leech 
extract.  The  extract  was  very  effectual ;  1  c.c.  completely  prevented 
the  clotting  of  10  c.c.  of  rabbit's  blood  in  vitro  for  twenty-four  hours. 

Experiment  33. — Three  rabbits  were  taken  of  approximately  the 
same  weight :  (1)  normal,  (2)  normal,  (3)  immune,  agglutinating  titre 
against  Bacillus  typhosus  1  :  10,000.  Into  each  was  inoculated  intra- 
venously half  a  slope  of  Bacillus  typhosus,  and  into  (2)  and  (3)  were 
inoculated  5  c.c.  of  above  leech  extract  with  the  culture. 

Number  of  Colonies  developing  from  1  cubic  centimetre  of  Blood  after — 

Hal, bit    I 


1  minute 
5  minutes 

15         „ 

30 

GO 
4  hours 


400,000 

25,000 

1,500 

500 

50U 

300 


Rabbit  2 

Rabbit  3  (immune) 

leech  extract 

--■  leech  extract 

400,000 

500,000 

370,000 

500,000 

200,000 

420,000 

50,000 

120,000 

•2D. 000 

75,000 

5.000 

15,000 

These  results  were  not  always,  however,  obtained.  Sometimes  the 
leech  extract  had  no  apparent  effect  in  spite  of  the  delay  of  coagulation, 
and  the  same  was  noted  for  peptone  in  cats  (see  below). 

Experiment  34. — A  cat  was  anaesthetized  and  given  10  c.c.  of  leech 
extract,  and  then  half  a  slope  of  Bacillus  coli  intravenously.  Samples 
taken  as  before. 

Number  of  Colonies  in  1  cubic  centimetre  of  Blood. 

1  minute  after  inoculation         ...             ...  ...  ...              ...  120,000 

5  minutes    ,,             ,,                   ...             ...  ...  ...              ...  10,000 

15        ,,                          ,,                   ...              ...  ...  ...  3.000 

30       ,,           ,,             ,,                  ...             ...  ...  ...             ...  3.000 


Experiment  35:  Cat. — Anaesthetized;  given  8  c.c.  of  10  per  cenl 
peptone  intravenously.     Then  a  half  slope  of  Bacillus  coli. 


Colonies  developing  from  1  cubic  centimetre  of  Blood 

1  minute  after  inoculation 

5  minutes    ,,  ,, 

15 
30 
00 

Blood  coagulated  when  withdrawn  in  two  hours 
MY — PA    2 


900,000 

3,000 
1,000 
0,000 
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Experiment  36. — Typhoid  immune  rabbit  (a),  1,-500  grm.,  was 
given  5  c.c.  leech  and  half  a  slope  of  Bacillus  typhosus,  a  normal 
rabbit  (b),  1,850  grm.,  was  given  the  same. 

Colonies  developing  from  1  cubic  centimetre  of  Blood. 

(«)  (b) 

1  minute  after  inoculation               ...                 120,000  ...  102,000 

5  minutes    ,,             ,,                        ...                 150,000  ...  40,000 

15        ,,           „             ,,                         ...                   80,000  ...  6,000 

30       ,,           „             „                        ...                   20,000  ...  800 

60       ,,           „             ,,                         ...                   20,000  ...  3,000 

Experiments  with  Bacillus  dysenteric   (Shiga). 

Experiment  37. — Two  normal  rabbits  :  (a)  1,9'20  grm.,  was  given 
one  third  of  a  slope  of  Bacillus  dysenteric  (Shiga)  intravenously  in 
5  c.c.  normal  saline ;  (b)  1,800  grm.,  was  given  one-third  of  a  slope  of 
Bacillus  dysenteriae  (Shiga)  intravenously  in  5  c.c.  of  leech  extract. 

Number  of  Colonies  developing  per  cubic  centimetre  of  Blood  taken. 

Without  leech  extract  With  leech  extract 

1  minute  after  inoculation              ...  180,000  ...  210,000 

5  minutes    ,,             ,,                        ...  30,000  ...  52,000 

15        ,,           ,,             ,,                         ...  16,000  ...  40,000 

30       ,,           ,,             „                         ...  2,400  ...  5,000 

60        ,,           „             ,,                         ...  400  ...  600 

These  experiments  show  that  although  leech  extract  and  peptone 
sometimes  prevent  the  initial  rapid  disappearance  of  the  bacteria  from 
the  circulation,  they  do  not  always  do  so.  Generally,  however,  they 
cause  delay,  the  disappearances  not  being  so  rapid  as  when  the  peptone 
and  extract  are  not  used.  Farther  experiments  showed  that  it  is 
possible  to  kill  guinea-pigs  by  intravascular  clotting  if  quantities  of  5  c.c. 
of  a  very  thick  bacterial  emulsion  (Bacillus  mycoides)  are  used,  but  if 
the  emulsion  is  made  up  in  leech  extract  this  does  not  occur. 

Further  evidence  of  the  purely  physical  coagulative  factor  shown  in 
these  experiments  in  vivo  on  the  blood  is  given  by  the  observations  made 
by  us  that  when  bacteria  are  mixed  with  leech  whole  blood  or  leech 
plasma  more  or  less  rapid  coagulation  of  these  takes  place  after  the 
addition  of  the  bacterial  emulsions.  Thus  leech  blood  was  obtained 
from  a  rabbit  (2  c.c.  of  leech  extract  to  8  c.c.  of  rabbit's  blood)  ;  this 
mixture  did  not  coagulate  when  left  alone  at  the  room  temperature  for 
twenty-four  hours.  It  was  divided  into  two  parts  :  one  was  centrifuga- 
lized  at  a  high  speed  to  sediment  the  corpuscles  to  obtain  the  plasma, 
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the  other  was  left  untouched.  Emulsions  of  bacteria,  Bacillus  coll, 
staphylococci,  &c,  were  added  to  these  and  it  was  found  that  coagulation 
of  the  blood  occurred  in  thirty  to  sixty  minutes,  according  to  the 
amount  of  the  bacterial  emulsion  used  ;  the  plasma  coagulated  after 
several  hours. 

The  conclusion  to  which  we  have  been  forced  to  come  is  that  the 
preliminary  removal  and  phagocytosis  of  bacteria  in  the  circulation  are 
not  due  either  to  agglutination  or  opsonization,  but  to  the  bacteria 
acting  as  foreign  particles  and  producing  small  areas  of  clotting  around 
them.  These  masses  of  bacteria  and  early  clot  accumulate  in  the 
periaxial  stream  of  the  large  capillaries  of  the  liver,  lung,  spleen,  Ac, 
and  then  phagocytosis  occurs. 

The  previous  section  as  well  as  this  appear  to  give  conclusive  evidence 
that  agglutinins  take  no  part  in  the  removal  of  bacteria  injected  into 
the  circulation,  since  in  the  highly  immune  animals  the  rate  of  removal 
is  the  same  as  in  the  normal,  and  bacteria  which  are  highly  virulent  and 
against  which  the  animal  has  no  agglutinin — e.g.,  Shiga's  bacillus,  and 
the  chicken  cholera  bacillus,  are  removed  in  the  same  way,  and  as 
rapidly  as  others. 

The  relatively  small  proportion  of  leucocytes  taking  up  bacteria  and 
the  dense  packing  of  these  with  bacteria  is  just  like  what  is  seen  in  the 
spontaneous  phagocytosis  in  the  absence  of  opsonin  in  vitro. 

(C\  The  question  of  removal  of  the  bacteria  from  the  peripheral 
blood  in  the  stage  of  bacteria? rnia  following  the  temporary  primary 
removal  was  next  investigated.  C.  J.  Bull  [13]  showed  that  anti-sera 
caused  the  disappearance  of  the  organisms  from  the  peripheral  circula- 
tion at  that  stage,  and  believed  that  this  occurred  in  virtue  of  the 
specific  agglutinating  properties  of  the  antisera  used. 

(a)  Experiments  showing  that    an    Antiserum    causa    the    Disappt 

ance     of    Bacteria     from     the     Circulation     in     th<      S<        Jar// 
Bactt riainia. 

Experiment  38. — A  rabbit  weighing  1,620  grm.  was  given  half  a 
slope  of  fairly  virulent  Bacillus  typhosus  intravenously  :  twenty-four 
hours  later  a  culture  was  made  from  its  blood  and  then  4  c.c.  of  rabbit 
typhoid  agglutinating  serum  (1  :  10,000)  was  inoculated  intravenously. 
•Cultures  made  as  before. 

Uic  CtMltilll' 

Before  the  inoculation  of  the  serum  there  \wre     ii,,r'0>>  oolon     9 
5  minutes  after     ,,  .,  ,,  ,,  L80 

15 
30 
60  .,  ,.  ,,  ..  . 

mn — r.\  2a 
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Experiment  39. — Same  experiment  as  above,  only  one  slope  of  the 
same  strain  of  Bacillus  typhosus  as  Experiment  38,  inoculated  intra- 
venously ;  twenty-four  hours  afterwards  4  c.c.  of  same  agglutinating 
serum  was  inoculated  intravenously. 

Per  cubic  centimetre  of  blood 
Before  the  inoculation  of  the  serum  there  were     8,000  colonies 
5  minutes  after     ..  ..  ,.  ,,  1,200 


15 
30 
60 
2  hours 


200 

160 

2,400 

6,000 


The    animal   died  four  hours    after  the  inoculation  of    the    serum. 
These  experiments  agree  with  those  of  Bull. 


(b)  Inoculation  of  Normal  Non-agglutinative  Serum. 

Experiment  40. — Babbit  of  2,020  grin,  was  inoculated  intravenously 
with  half  a  slope  of  same  Bacillus  typhosus  as  in  Experiment  38. 
Twenty-four  hours  later  4  c.c.  of  normal  horse  serum  were  inoculated 
intravenously. 

Per  cubic  centimetre  of  blood 

Before  the  inoculation  of  the  serum  there  were  5,600  colonies 

5  minutes  after     ,,                  ,,                  ,,                  ,,  1,000        ,, 

15             „                 „                   ,,                   „                   ,,  400 

30             „                 „                   „                   ,,                   „  500 

GO             ,,                „                   ,,                   „                   .,  2,000 
Animal  died  in  two  hours. 

Experiment  41.— Babbit  of  1,800  grm.  was  given  intravenously 
half  a  slope  of  Bacillus  coli,  twenty-six  hours  afterwards  4  c.c.  normal 
horse  serum. 

Colonies  per  cuhic  centimetre  of  hlood  before  injection  of  the  serum,   6,000 

,,  ,,  ,,5  minutes  after  ,,  ,,  400 

15  ,.  ,,  ,,  nil 

,,  ,,  1.  11  X'J  <>  '■  " 

,,       30  ,,  ,,  ,,  200 

,"  „  „  ,.       GO  ,,  „  ,,         3,000 

Animal  died  in  30  hours. 

Experiment  t2. — Same  as  above  (Experiment  41).  4  c.c.  normal 
horse  serum  inoculated  intravenously  twenty-four  hours  after  the 
Bacillus  coli  had  been  injected. 

Colonies  per  cubic  centimetre  of  blood  before  inoculation  of  the  serum,  5,000 

,,  ,,  ,,         5  minutes  after  .,  ,,         1,000 

,,       15  ,,  ,.  >,  nil 

30  ,,  ..  ,,  nil 

,,       60  .,  400 
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(c)  Influence  of  Leech  Extract  on  tin-  Action  of  the  Antisera,  tic. 

Experiment  43. — Several  rabbits  were  each  given  half  a  slope  of 
Bacillus  typhosus  intravenously  ;  three  which  had  survived,  nineteen 
hours  afterwards,  were  given  2  c.c.  typhoid  agglutinating  serum  (rabbit) 
(1  :  50,000j  and  5  c.c.  leech  extract. 

Colonics  developing  from  1  cubic  centimetre  of   IJ,b>od. 

Rabbit  1 

Before  inoculation  of  the  serum    ...         510 

5  minutes  after  ,,  ,,  ...         400 

15  ,,  „  ,,  ...         290 

30  ,,  „  „  ...         460 

60  ,,  „  ,,  ...      1,760 


Rabbit  2 

Rabbit  :: 

170 

360 

130 

350 

170 

330 

110 

770 

300 

390 

(d)  Effect  of  Inoculating  Bacteria  in   Cases  in   which   the 
Secondary  BacteHaemia  has  occurred. 

Experiment  44. — Rabbit  of  "2,100  grm.  was  given  half  a  slope  of 
Bacillus  anthracis  intravenously,  twenty-four  hours  after  one  third  of  a 
slope  of  Bacillus  coli  was  inoculated  intravenously.  Plates  were  made 
with  agar  and  rebipelagar  to  allow  of  differentiation. 


Before  inoculation  of  Bacillus  coli 
1  minute  after  inoculation 
5  minutes     ,,  ., 

15 

30        „ 

60 


Colonies  per  cubic  centimetre  of  blool 

500  ...  — 

500  ...  S    .000 

100  ...  -25.000 

100  ...  4,000 

SO  ...  800 

75  ...  240 


Experiment  45. — Similar  experiment  only  with  dead  Bacillus  coli 
for  the  second  inoculation. 

Control  :  Before  inoculation  200  colonies  Bacillus  anthracix  per  cubic  centimetre 

5  minutes  after          ,,  50                 .,                   ..                   ,,                   ,, 

15                 .,                  ..  20 

30                ,,                 ,,  nil 

60                ,,                 ,,  5 

2  hours     ,.                  .,  5                 .,                   ,, 

4       „         .,                  „  300 


Experiment  16. — A  rabbit  of  L,920  grm.  was  inoculated  intra- 
venously with  one  slope  of  Bacillus  coli.  Nineteen  hours  later  one 
third  of  an  agar  slope  of  Bacillus  anthracis  (.eighteen  hour-'  culture) 
inoculated  intravenously. 
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Before  inoculation  of  Bacillus  anthracis 

1  minute  after  inoculation 

5  minutes     ,,  ,, 

15 

30         ,,  ,, 

60 


Colonies  Bacillus  coli  Colonies  Bacillus  antl 

63  ...  —    per  c.c. 

27  ...  140,000 

6  ...  80,000 

0  ...  8,000 

45  ...  1,000 

6  ...  250 


Experiment  47. — A  rabbit  was  inoculated  with  a  slope  of  Bacillus 
coli  intravenously,  same  as  last  experiment ;  twenty-two  hours  later 
was  inoculated  with  a  quarter  of  a  slope  of  Bacillus  anthracis  in  5  c.c. 
of  leech  extract. 


Colon 

es  Bacillus 

roll 

C 

loi 

iea  Bacillus  « 

th 

Before  inoculation  of  Bacillus  anthracis 

120 

— 

1  minute  after  inoculation 

140 

160,000 

5  minutes     ,,               ,, 

100 

160,000 

15 

120 

120,000 

30 

80 

100,000 

60 

160 

80,000 

Here  again  the  leech  extract  prevents  the  rapid  elimination  from 
the  peripheral  circulation. 


Conclusions. 

These  experiments  bring  out  the  following  facts  : — 

(1)  All  forms  of  bacteria  get  rapidly  removed  from  the  circulating 
blood  and  accumulate  in  the  capillaries  of  the  liver,  spleen,  lung,  &c. 

(2)  This  removal  occurs  with  pathogenic,  virulent,  or  non- 
pathogenic bacteria. 

(3)  This  removal  is  not  due  to  the  action  of  antibodies  acting  as 
agglutinins  or  opsonins.  The  process  is  purely  a  physical  one  and  is  due 
to  the  bacteria  being  foreign  particles,  causing  the  formation  of  incipient 
clot  and  entanglement  of  the  bacteria. 

(4)  This  aggregation  and  phagocytosis  can  be  greatly  delayed  by 
anticoagulants. 

(5)  There  is  no  difference  in  the  amount  of  phagocytosis  by  the 
fixed  tissue  cells  and  leucocytes  if  the  bacterium  is  pathogenic  or  non- 
pathogenic. 

(6)  Antisera  do  not  cause  removal  of  bacteria  in  secondary 
bacteriaemia  in  virtue  of  agglutinins,  &c,  but  merely  because  they 
are  foreign  sera.  The  same  result  can  be  obtained  by  the  inocula- 
tion of  other  bacteria.  The  free  bacteria  in  bacteriaemia  get  entangled 
in  the  masses  of  clot  formed  and  get  phagocytosed  with  the  other 
bacteria  inoculated. 
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Fig.  1. 


Fk,.  2. 


Fig.  1. — Film  from  the  liver  of  a  guinea-pig  inoculated  thirty  seconds 
previously  with  an  emulsion  of  Bacillus  dysenteria  (Shiga).  Note  the  uniform 
distribution  of  the  baoteria. 

Fig.  2. — Film  made  from  the  liver  of  a  guinea-pig  inoculated  with  the  same 
emulsion  as  fig.  1  three  minutes  previously.  Note  the  bacteria  in  a  mass  of  blood 
platelets  and  the  leucocyte  in  the  immediate  neighbourhood. 
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Fig.  3. 


Fig.  4. 


Fig.  3. — Similar  experiment  to  fig.  2.  Bacillus  dysenteries,  (Flexner)  inocu- 
lated three  minutes  previously.  Note  here  again  the  bacteria  in  the  mass  of 
platelets,  &c,  and  the  phagocytosis  by  the  leucocytes. 

Fig.  4. — Similar  experiment  using  an  emulsion  of  Bacillus  enter itidis  of 
Gaertner ;    three  minutes  after  the  inoculation. 


Fig.  5. 


Pig.  6. 


Fig.  5.— Experiment  with  an  emulsion  of  Bacillus  mycoides  three  minutes 
after  inoculation.     Film  from  the  liver. 

Fig.  6. — Similar  experiment  with  Bacillus  coli ;    film  from   liver  of  the 
guinea-pig  three  minutes  after  inoculation. 


Note  bacteria  in  masses  of  blood   platelets 
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Fig. 


Section  of  the  lung  of  a  guinea-pig  inoculated  fifteen  minutes  previously  with  an  emulsion 
of  Bacillus  Hoffmann.     Note  numerous  bacteria  in  swollen  endothelial  cells. 


Fig.  8. 


Section  of  the  liver  of  a  guinea-pig  inoculated  fifteen  minutes  previously  with  au  en 
of  Bacillus  Hoffmann.     Note  bacteria  in  KuptTer's  cells. 
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Fig.  9. 

Section  of  the  liver  of  a  guinea-pig  inoculated,  sixty  minutes  previously,  with 
an  emulsion  of  Bacillus  Hoffmann. 


Pig.  10. 
Section  of  lung  of  guinea-pig  one  hour  after  inoculation  with  Bacillus  mi/co'ules. 
N<  te  bacteria  in  swollen  endothelial  cells. 
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Fig.  11. 


Section  of  the  liver  of  a  guinea-pig  inoculated,  fifteeu  minutes  previously,  with 
an  emulsion  of  a  very  virulent  culture  of  Bacillus  iiu/coide*.  Note  bacteria  in 
Kupffer's  cells. 
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Fig.  12. 

Section  of  the  spleen  of  a  guinea-pig  inoculated,  fifteen  minutes  previously 
with  an  emulsion  of  a  very  virulent  culture  of  Bacillus  mycoidcs.  Periphery  of 
Malpighian  corpuscle.  Note  bacteria  in  polymorphonuclear  cells  and  in  the 
splenic  cells. 
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Fig.  13. 


Section  of  the  spleen  of  a  guinea-pig  inoculated  sixty  minutes  previously 
with  an  emulsion  of  a  very  virulent  culture  of  Bacillus  mycoidcs.  Showing 
a  sinus.     Note  bacteria  in  polymorphonuclear  cells  and  in  endothelial  cells. 
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The  Traumatic  Causation  of  Appendicitis :    and  Appendicular 

Concretions.1 

By   S.    G.    Shattock,   F.E.S. 

(Continued  from  Vol.   IX.) 

Contra  originem  appendicitis  traumaticam. 

(Sequentia  tractus  in  tormi  IX,  1916.) 

De  conceetionibus  appexdiculabibus. 
sxjmmabium. 

Exemplis  paucissiinis  exclusis,  ut  determinatur  concretionibus  sub 
aqua  delaminandis,  nuclei  absunt ;  e.g.,  fructuum  semina,  plantarum 
aut  animalium  pili,  corpora  rnetallica,  et  cetera. 

Scrutatio  demonstrat  microscopica  has  concretiones  (quinque  vigintis 
examinatis)  ex  herbarum  residuis  disintegratis  solum  constare,  cum 
calcii  carbonate  et  phosphate  commixtis,  bacteriis  naturaliter  quoque 
inclusis. 

Cellulosae  reactionis  nihil  dant  residua. 

Concretionem  nullam  inveni  de  avenae  pilis  constructam  ut  illae 
<]uae  in  colo  repertae  sunt,  etsi  pili  plurimi  ab  avenae  aut  tritici 
pericarpo  aufracti  nonnunquam  adsunt,  quae  structurae  qnnm  e  cutino 
constent  non  destruuntur  in  colo  sicut  cellulosa  et  ligninum,  bacteriorum 
actione. 

Fibrae  musculares  striatae,  amyli  quoque  granulae  rare,  conidia 
hyphomycetium  saepius  reperiuntur,  atque  animalium  pilorum  fmg- 
menta. 

1  At  a  meeting  of  the  Section,  held  April  20,  L990. 

jt — r.v  1 
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In  exemplo  uno  solum  adfuerunt  particulae  nietallicae  quarum 
scrutatio  chemica  demonstravit  alias  esse  ferri  alias  stanni. 

Non  probatur  ergo  hypothesis  ilia  quae  concretionum  harum  originem 
ascribit  in  appendicem  introitui  particularum  metallicarum  ab  cylindris 
illis  ferreis  abrasaruni  qui  nunc  in  tritico  terendo  usui  sunt. 

Ferri  inorganici  tamen  scrutatio  chemica  (ammonii  sulphocyanido) 
vestigium  minutissimum  demonstrat  in  farina  quae  hoc  modo  praeparata 
est. 

Notari  autem  debet  vestigium  hoc  ita  repertum  non  illud  excedere 
quod  aut  in  tritico  ipso  adest  intacto,  aut  in  farina  inter  molas  trita. 

De  ferro  inorganico  quod  e  tritico  intacto  extrahi  potest  nulla 
dubitatio  est  quin  agrorum  pulveri  ascribi  debeat  origo.  In  hoc  pulvere 
(2  mg.)  ferrum  facile  demonstravi. 

Inter  se  vix  delimitantur  appendicis  scybala  et  concretiones  laniinatae. 
In  media  concretione  laminata  quidem,  nonnunquam  adest  nucleus 
scybalis  minutis  aggregatis  constructus. 

Concretionum  appendicularium  picturae  skiagraphicae  sic  inter  se 
differunt  ut  quantitas  calcii  carbonatis  et  phosphatis  in  eis  deposita. 
Zonulae  aut  puncta  opaca  in  picturis  skiagraphicis  discerni  possunt 
quae  partes  calcificatas  repraesentant. 

Sales  ipsi  inorganici  calcii  carbonas  et  phosphas  sunt ;  cum  his 
nonnunquam  commiscetur  ammonio-magnesii  phosphas.  Nucleis 
absentibus  concretionum  origo  vitio  cuidam  appendicis  neuromuscular) 
ascribi  solum  potest. 

The  first  part  of  this  communication  (vol.  ix,  1916)  closed  with  an 
enumeration  of  the  various  foreign  bodies  which  had  been  found  in  the 
appendix,  either  as  nuclei  of  concretions,  or  in  a  free  condition.  And 
before  proceeding  to  concretions  without  nuclei,  I  may  notice  a  specimen 
in  which  the  appendicular  contents  are  almost,  though  not  absolutely, 
unique  in  their  character.  The  appendix  was  excised  by  Lieutenant- 
Colonel  C.  G.  Shaw,  from  a  man,  aged  23,  in  October,  1918.  He  had 
been  seized  three  days  previously  with  pain  in  the  lower  part  of  the 
abdomen  on  the  right  side,  and  had  vomited  the  following  morning. 
On  admission  there  was  well-defined  tenderness  over  McBurney's 
point  ;  and  some  rigidity  over  the  right  iliac  fossa :  temperature,  99°  F. 
Previous  attacks  of  appendicitis  had  occurred  in  1916  and  1917.  For 
three  years  he  had  felt  constant  dragging  pain  in  the  right  iliac  region. 
Four  or  five  years  ago  he  had  on  several  occasions  passed  round  worms, 
6  or  7  in.  long,  and  had  suffered  from  worms  as  a  child.     The  appendix 
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was  removed  on  October  22,  1918.  Recovery  was  uneventful.  The 
appendix,  which  is  uniformly  though  not  greatly  enlarged,  was  found 
on  longitudinal  section  tightly  packed  with  semitransparent  spherical 
bodies  like  fish  roe :  some  of  these  were  observed  to  escape  when  it  was 
cut  through  in  its  removal.  There  are  membranous  patches  of  inflam- 
matory adhesion  on  the  peritoneum. 


A  vermiform  appendix  longitudinally  bisected.  It  is  uniformly  filled  with 
spherical  bodies  like  fish  roe,  which  consist  of  pellets  of  mucin  containing  shed 
epithelium.     (Natural  size.) 

Figurae  explicatio. 
Appendix   vermiformis    in    longitudinem   bisecta.      Sphaerulis    distenditur 
compacte  aggregatis  sicut   piscium  ova  quae  e  mucino   cum   epithelii   cellulis 
constant.     (Magnitudinis  naturalis.) 


One  is  tempted,  at  first,  to  connect  the  bodies  with  the  ascarides, 
and  to  imagine  that  the  female  worm  had  discharged  its  ova  directly 
through  the  mouth  of  the  appendix.  But  not  only  is  the  ovum  of  the 
round  worm  almost  microscopic,  but  the  bodies  in  question  have  no 
enveloping  striated  membrane,  and  their  nature  admits  of  being  other- 
wise explained.  When  crushed,  and  stained  with  iodine,  they  exhibit 
groups  of  oval  nuclei  distributed  in  a  soft  homogeneous  matrix  ;  the  use 
of  scharlach  demonstrates  the  presence  of  fat  droplets  in  the  cytopla 
of  some  of  the  cells.  A  more  detailed  study  carried  out  by  moans  of 
serial  sections  including  the  wall  of  the  appendix  and  the  adjacent 
contents  yielded  the  following  results :  The  lining  epithelium  is  pro- 
liferating; between  the  cells  there  are  irregular  spaces  containing  mucin: 
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here  and  there  a  multinucleated  giant  cell  lies  immediately  beneath  the 
epithelium.  The  tissue  between  the  epithelium  and  the  proper  muscular 
coat  is  fibrotic  and  contains  groups  of  lymphocytes;  the  glandular  crypts 
are  quite  wanting.  On  its  inner  aspect  the  epithelium  is  succeeded  by 
mucin  in  which  are  included  desquamated  and  necrotic  epithelial  cells, 
polymorphous  and  elongated  :  this  is  followed  by  the  spheres,  the  deepest 
of  which  are  confluent,  the  rest  discrete.  The  spheres,  like  the  mucin 
elsewhere,  enclose  desquamated  epithelium. 

The  morbid  histology  is  thus  one  of  catarrhal  inflammation  accom- 
panied with  hypersecretion  of  mucin,  and  desquamation  of  the  prolifera- 
ting epithelium,  the  mucin  affecting  the  form  of  spherules  as  though 
extruded  from  and  accompanied  with  the  destruction  of  the  crypts. 
The  only  things  with  which  they  bear  comparing  are  the  spherules  of 
fat  now  and  then  found  in  teratomatous  cysts  of  the  ovary  and  in 
dermoid  cysts  elsewhere.  '  These  consist  of  the  sebum  discharged  from 
the  cutaneous  glands  into  the  cavity.  In  the  Museum  of  St.  Thomas's 
Hospital  there  are  the  following  examples : — 

No.  2367. — A  collection  of  spherical  masses  of  sebaceous  substance 
and  hairs,  of  about  the  size  of  marbles,  from  a  teratomatous  (so-called 
dermoid)  cyst  of  the  ovary  which  held  7  pints  of  similar  bodies. 

No.  2557. — A  large  dermoid  cyst  which  was  removed  from  the  top 
of  the  head.  It  contained  fluid  in  which  were  a  large  number  of 
spherical  bodies  about  the  size  of  small  marbles  which  were  found  to 
consist  almost  entirely  of  fat.  (Cooper  and  Travers's  "  Surgical  Essays," 
Part  2,  p.  214.) 

But,  so  far  as  size  goes,  the  roe-like  bodies  are  best  matched  by  the 
contents  of  the  following  dermoid  cyst  in  the  Museum  of  the  Royal 
College  of  Surgeons  : — 

No.  256  H. — A  portion  of  the  contents  of  a  submaxillary  dermoid 
cyst  removed  by  operation.  The  material  consists  of  epithelial  scales 
and  fatty  matter,  the  latter  having  assumed,  for  the  most  part,  the  form 
of  minute  globules,  the  largest  of  which  are  about  the  size  of  pins' 
heads.  They  are  readily  soluble  in  chloroform.  From  a  man,  aged  45, 
who  was  admitted  with  a  soft  fluctuating  swelling  in  the  right  sub- 
maxillary region,  which  extended  from  the  angle  of  the  jaw  to  the  chin. 
The  swelling  was  first  noticed  ten  years  previously.  At  the  operation 
it  was  found  that  the  cyst  was  situated  upon  the  middle  constrictor  of 
the  pharynx  and  was  partly  covered  by  the  hyoglossus  muscle.  The 
patient  made  a  good  recovery. 


Section  of  Pathology  109 

To  this  may  be  added  an  example  of  a  hair-concretion  in  the 
appendix  of  a  chimpanzee  lately  received  at  the  College  of  Surgeons 
from  the  Zoological  Society  through  Dr.  J.  A.  Murray.  The  middle  of 
the  appendix  is  filled  with  a  cylindrical,  slightly  curved,  closely  matted 
collection  of  coarse  black  hairs.  The  concretion  is  4  cm.  in  length. 
Microscopically  the  hairs  correspond  with  those  from  the  skin  of  the 
animal,  which  was  17  years  old.  The  upper  and  lower  jaws  with  the 
frontal  region  of  the  calvaria  were  much  thickened  from  some  form  of 
spreading  osteitis  arising  apparently  in  connexion  with  the  teeth. 
This  is  the  nearest  approach  to  a  "  hair-ball "  of  the  appendix  that  has 
yet  been  met  with,  and  it  may  be  classed  with  those  so  well  known  and 
not  uncommon  in  the  human  stomach. 


Fig.  2. 

A  concretion  consisting  of  small  fish  bones  (ribs)  ejected  from  the  stomach  or 
intestine  of  some  cetaceau.     (Natural  size.) 

Figurae  c.rplicatio. 

Concretio  e  ventriculo  aut  iutestino  animalis  cetacei  cujusdam  ejocta.      Ex 
ossibus  tonuibus,  piscium  costis,  constat.      (Magnitudinis  naturalis.) 

In  the  first  part  of  this  communication,  lastly,  reference  was 
made  in  a  footnote  (p.  87)  to  hair-balls  of  the  human  -tomaeh.  and 
similarly  felted  concretions  of  cocoa-nut  fibre,  and  other  materials. 
The  list  may  be  here  completed  by  adding  to  these  the  concretions  of 
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small  fish-bones  ejected  from  the  stomach  or  intestinal  canal  of  cetacea. 
These  curious  objects  are  known  from  a  group  now  in  the  College  of 
Surgeons,  which  came  from  the  Collection  of  Sir  Hans  Sloane — the 
nucleus  of  our  present  British  Museum.  The  group  comprises  five 
examples,  of  which  the  largest  is  barrel-shaped,  and  measures  2J  by 
2  in.  The  others  are  spherical  and  range  from  1  to  2  in.  in  diameter. 
They  all  consist  of  fine  elongated  fish-bones  (ribs  and  fins)  closely  felted 
as  in  the  case  of  analogous  concretions  of  vegetable  or  animal  hairs. 
In  the  box  in  which  they  originally  were  there  were  two  labels.  On 
one  label  was  written  "  Sloanian  Catalogue,  Pisces  No.  613  :  A  very 
large  ball  from  the  sea,  cast  up  in  Cornwall,  after  whales  had  been  on 
the  coast  pursuing  spratts,  whose  bones  it  is  thought  to  be.  They  were 
thrown  up  one  tide  and  left  the  next.  This  was  given  me  by  Lady 
Coply  {see  No.  787)."  On  the  other  label  is  "  Sloanian  Catalogue, 
Pisces  No.  1075  :  A  round  ball  of  redish  small  bones  thrown  on  shore 
on  the  coast  of  Cornwall — vide  antea  (No.  613),  Dr.  Woodward." 
Amongst  the  bones  of  the  last  there  are  some  small  vertebrae. 


Appendicular  Concretions  without  Nuclei. 
Their  Microscopic  Structure. 

The  cases  in  which  appendicular  concretions  are  formed  upon  nuclei 
are  exceptional.  As  a  rule  there  is  nothing  discoverable  centrally  which 
is  differentiated  from  the  rest  of  the  concretion.  The  method  adopted  for 
this  study  has  already  been  referred  to  {Proceedings,  vol.  ix,  p.  85).  The 
result  of  a  minute  examination  of  the  concretions  from  twenty-five  cases 
demonstrates  that  their  composition  is  remarkably  uniform  :  they  consist 
almost  exclusively  of  the  residues  of  disintegrating  vegetable  tissue. 
And  this  is  true  not  only  of  such  as  have  no  nuclei  but  equally  so  of 
those  which  have.  Nor  has  the  amount  of  calcareous  deposition  any 
relationship  whatever  with  the  presence  or  absence  of  a  nucleus.  To 
describe  these  twenty-five  specimens  in  detail  would  be  superfluous,  and 
I  may,  therefore,  select  one  which  is  typical  of  the  series,  and  afterwards 
notice  what  is  to  be  gleaned  from  the  study  of  the  rest.  For  the 
examination  of  the  vegetable  tissue  alone  the  best  preparations  are 
made  by  freely  treating  a  sample  of  the  material  on  a  slide  with  25  per 
cent  HC1,  which  clears  it  of  any  calcareous  deposition  and  renders  it 
more  translucent ;  washing  it  with  distilled  water,  staining  with  iodine 
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solution,  and  finally  mounting  it  in  glycerine,  or  in  Farrant's  medium. 
As  a  type,  then,  the  following  may  be  taken  : — 

Specimen  No.  11. — An  ovoidal  concretion  of  pale  buff  colour,  12  cm. 
in  chief  diameter,  taken  from  an  excised  appendix  which  was  gangrenous 
and  perforated.  Embedded  in  its  surface  there  were  a  few  reddish- 
brown  or  darker  particles,  which  proved  on  microscopic  examination  to 
be  fragments  of  deeply  coloured  vegetable  tissue.  These  objects  are 
not  uncommon  in  the  surface  and  deeper  substance  of  such  concretions. 
On  being  gently  scraped  and  delaminated  under  water  the  concretion 
was  found  to  be  pale  in  colour  and  of  soft  consistence,  somewhat  like 
pipe-clay,  and  it  was  finely  laminar  or  flaky.  Towards  the  centre  it 
became  firmer,  and  of  a  deeper  brown  colour,  the  lamination  becoming 
at  the  same  time  coarser.  When  reduced  to  the  size  of  a  hemp  seed 
the  central  remnant  was  transferred  in  toto  to  a  slide  and  washed  in 
glycerine  for  microscopic  study  with  the  object  of  ascertaining  whether 
anything  of  the  nature  of  a  nucleus  was  present.  Microscopic 
examination  of  portions  of  the  flakes  detached  from  the  main  mass  at 
different  depths,  lightly  broken  on  slides  and  studied  in  Farrant's 
medium  :  The  material  is  composed  almost  solely  of  the  residues  of 
vegetable  tissue — cell  walls  and  fibro-vascular  structures  in  various  stages 
of  digestive  disintegration.  That  bacteria  are  included  goes  without 
saying,  but  the  bacteriology  of  appendicitis  is  a  subject  beyond  the 
purpose  of  the  present  communication.  The  bacteria  are  recognizable 
in  unstained  perforations,  but  they  can  be  readily  dyed  with  carbol 
thionine  in  dried  films  prepared  after  the  usual  method ;  many,  as 
might  be  anticipated,  stain  imperfectly  like  dead  or  degenerate  forms. 

Microscopically,  the  plant  residues  in  this  particular  concretion  are 
resolvable  into  two  chief  forms  :  (1)  flattened,  sometimes  slightly  curved, 
coherent  groups  of  small  elongated  elements,  and  (2)  a  liner  debris  the 
source  of  which  is  traceable  to  the  further  disintegration  of  the  latter. 
Certain  cylindrical  fragments  represent  the  less  disintegrated  remnants 
of  tracheides  or  of  elongated  cells.  The  organic  nature  of  these 
different  elements  is  proved  by  their  undergoing  no  solution  or  other 
changes  when  freely  treated,  on  the  uncovered  slide,  with  25  per  cent. 
HC1,  or  with  the  undilute  acid.  No  starch  is  demonstrable  by  the 
iodine  test,  and  when  the  iodine-stained  material  is  tested  with  75  pet 
cent.  H2S04,  it  gives  no  blue  colour,  showing  that  the  cellulose  con- 
stituent has  been  removed  (by  bacterial  digestion)  and  that  the  i 
represent  the  disintegrating  secondary  thickenings  of  cell  walls,  woody 
fibre,  and  vessels.     In  addition  to  this,  the  mam   material,  there  are  a 
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certain  number  of  thick-walled  pointed  vegetable  hairs,  with  narrow 
lumina,  and  oblique  slightly  expanded  bases  traversed  by  short  canals, 
characters  which  identify  them  with  the  hairs  from  the  pericarp  of 
wheat.  The  last-named  structures  consisting  as  they  do  of  cutine  and 
not  of  lignine,  are  insusceptible  of  the  disintegration  which  even  the 
latter  undergoes.  Furthermore,  there  are  a  few  thick-walled  sclerenchy- 
matous  cells  of  reddish-brown  colour,  with  vacuolated  interior,  entire  or 
in  fragments ;  spirals  freed  mechanically,  or  after  disintegration  of  their 
containing  vessels ;  and  lamellas  of  flat  elongated  epidermal  cells.  In 
one  of  the  preparations  there  is  a  fragment  of  striated  muscle  fibre,  the 
occurrence  of  which  in  concretions  is  uncommon.  The  calcareous 
depositions  in  preparations  of  lamellae  untreated  with  HC1  appear  as 
translucent  colourless  or  pale  brown  (stercobilin-stained)  plaques,  often 
irregularly  fissured  by  the  technique,  the  resulting  elements  being  then 
of  the  most  diverse  form  and  size,  like  a  very  badly  constructed  mosaic. 
The  Central  Portion  of  the  Concretion. — The  microscopic  study  of 
this,  made  when  the  concretion  had  been  reduced  by  delamination  to 
the  size  of  a  hemp  seed,  showed  it  to  consist  of  disintegrating  plant 
tissue  like  the  rest,  although  more  deeply  stained.  It  contained  in 
addition,  a  group  of  intact,  colourless,  sclerenchymatous  cells,  like 
those  familiar  in  the  fruit  of  the  pear,  together  with  a  certain  number 
of  the  thick-walled  hairs  from  the  pericarp  of  the  wheat  or  oat,  or  of 
both.  None  of  the  central  objects  are  macroscopic,  and  they  are  too 
minute  and  not  sufficiently  numerous  to  be  viewed  as  constituting  a 
proper,  i.e.,  a  mechanically  acting  nucleus.  And  this  is  equally  true  of 
the  whole  of  the  twenty-five  specimens  grouped  under  the  heading  of 
"  Concretions  without  Nuclei." 

Summary  of  the  Microscopic  Examination  of  Twenty -five 
Appendicular  Concretions  without  Nuclei. 

This  will  be  most  simply  made  by  enumerating  the  different  objects 
met  with  and  adding  remarks  upon  each  as  may  be  necessary.  Of 
macroscopic  objects  the  only  ones  that  require  mention  are  the  yellow, 
brown,  or  blackish  particles  which  are  not  infrequently  embedded  in 
the  surface,  and  sparsely  distributed  through  the  substance  of  the 
concretions.  These,  on  examination,  prove  to  be,  sometimes,  minute 
fruit  seeds  or  their  fragments,  but  usually  they  consist  of  groups  of 
plant  cells  with  deep  brown  contents ;  some  are  fragments  of  bran, 
as  told  by  the  form  and  arrangement  of  the  cells  and  their  pale  brown 
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homogeneous  contents.  In  only  one  instance  did  any  of  such  dark 
particles  prove  to  be  metallic.  The  scattered  opaque  white  points 
now  and  then  met  with  are  undigested  fat,  and  consist  microscopically 
of  spherular  groups  of  acicular  crystals,  resistent  to  HC1,  and  colourable 
with  scharlach. 

Wood  Parenchyma,  Tracheides. — Although  a  certain  number  of 
unaltered  plant  cells  and  fibro-vascular  structures  are  to  be  met  with, 
their  proportion  to  the  disintegrating  tissue  is  small.  As  already  stated, 
the  whole  of  the  material  composing  concretions  consists  practically  of 


Fig.  3. 

Showing  walls  of  vessels  disintegrating  into  bacilloid  elements;    from  an 
appendicular  concretion.     (/.  obj.) 

Figurae  explicatio. 

Monstrantur  vasorum  plantarum  parietes  disintegrantes  ;   ex  appendiei> 
concretione.      (£  obj.) 


disintegrating  plant  cells  and  vessels,  together  with  wood  prosenchyma 
and  bast  fibre.  The  prosenchyma  is  recognizable  in  the  earlier  st&j 
of  its  disintegration  by  the  fineness  and  length  of  the  processes  into 
which  the  fibres  become  resolved.  Excluding  this  and  hast  fibre,  the 
material  takes  the  form  of  flattened,  it  may  be  slightly  curved,  coherent 
groups  of  bright,  elongated  particles,  more  or  less  parallel,  and  some- 
times oval  or  bacilloid  in  form.  Their  origin  can  be  traced  to  the  walls 
of  cells,  by  the  disintegration  of  which  they  arise.     Their  organic  nature 
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is  proved  by  the  fact  that  they  are  unaffected  by  25  per  cent,  or  by 
pure  HC1.  They  stain  with  iodine  solution,  but  give  no  cellulose 
reaction  on  the  subsequent  use  of  75  per  cent.  H2S04.  These  forms, 
in  the  next  stage,  break  up  into  finer  and  shorter  particles,  the  ultimate 
products  being  so  amorphous  that  nothing  remains  to  indicate  their 
origin. 

Wood   Prosencliyma. — This  is  highly  characteristic  in    concretions, 
although  it  varies  much  in  amount  in  different  cases.     The  long,  thick- 


Fig.  4. 

Showing  the  manner  in  which  wood  prosencliyma  breaks  up  into  tresses  of  fine 

fibrils  ;  these  ultimately  disintegrate  into  molecular  debris.       (J  obj.) 

Figurae  explicatio. 

Moustratur  modus  quo  prosenchymatis  fibrae  disintegrantur  ;  ex  appendices 

concretione.     (\  obj.) 


walled  wood  fibre  breaks  up  longitudinally  into  a  tress  of  extremely  fine 
fibrils.  At  times  a  certain  amount  of  crossing  of  the  fibrils  is  observ- 
able, corresponding  with  the  normal  disposition  of  the  cell-thickening. 
The  fibrils,  when  displaced,  produce  a  tangled  mass  or  felt  work,  at 
first  suggestive  of  crystalline  aggregations.  In  their  further  disintegra- 
tion they  break  up  into  shorter  lengths  and  bacilloid  forms,  which 
would  eventually  give  no  clue  to  their  source,  were  it  not  that  the 
stages  of  the  transformation  admit  of  being  traced.  The  final  product 
of  the  tapering  wood  fibres  and  of  vessels  is  similar  to  that  of  cells. 
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Bast  Fibre. — This  is  but  seldom  met  with,  doubtless  because  it 
does  not  commonly  occur  in  any  amount  in  the  fibrovascular  bundles  of 
the  vegetables  or  fruits  which  are  commonly  used  as  food. 

Sclerenchijma.  —  Groups  of  sclerenchymatous  cells,  of  the  kind 
familiar  in  the  mesocarp  of  the  pear,  are  at  times  met  with  in  an 
intact  condition.  More  frequently  the  sclerenchymatous  cells  are  from 
some  other  source,  and  are  of  reddish  brown  colour  with  a  vacuolated 
interior,  and  occur  either  entire  or  in  fragments. 

Vegetable  Hairs. — A  certain  number  of  thick-walled,  pointed  hairs, 
with  oblique  expanded  bases,  are  almost  invariably  met  with  in  appen- 
dicular concretions.  These  are  derived  from  the  pericarp  of  the  oat  or 
wheat,  the  base  of  the  latter  being  furnished  with  short  canals.  As 
stated  in  the  previous  part  of  this  communication  such  hairs  from  the 
oat  at  times  form  intestinal  concretions,  large  and  numerous  enough  to 
obstruct  the  colon.  But  I  have  not  examined  any  appendicular  con- 
cretion which  could  be  said  to  be  constructed,  even  centrally,  of  these 
hairs,  although  the  number  of  them  is  now  and  then  striking.  Some 
of  the  hairs  are  intact,  others  fractured,  as  they  may  be  found  in  any 
sample  of  flour  or  of  oatmeal. 

Conidia. — The  conidia  of  moulds  are  not  infrequent  in  appendicular 
concretions. 

Starch. — This  is  rare.  The  undigested  grains  are  readily  discovered 
after  treatment  of  a  sample  with  iodine  solution. 

Cellulose. — When  the  usual  debris  is  freely  treated  in  the  open  with 
iodine  solution  and  afterwards  with  75  per  cent.  H.:S04,  no  blue  reaction 
is  obtained,  showing  that  no  cellulose  persists,  and  that  the  disinte- 
grating residues  represent  the  secondary  thickenings  of  cells,  fibre,  or 
vessels.  Only  rarely  are  small  groups  of  parenchyma  cells  found  which 
give  a  clear  blue  or  violet  colour,  a  proof  that  they  have  escaped 
bacterial  digestion.  Similar  groups  of  colourable  undigested  cells  may 
be  found  in  the  faeces  of  normal  persons. 

Animal  Hairs. — Fragments  of  human  and  other  hairs  are  not 
uncommon,  either  embedded  in  the  surface  or  distributed  through  the 
substance  of  the  concretion. 

Muscle  Fibre. — In  two  instances  only  have  I  met  with  striped 
muscle  fibre.  This  rarity  is,  of  course,  explained  by  the  fact  that 
normally  the  whole  of  the  protein  should  be  digested  before  the  intestinal 
contents  are  allowed  a  passage  through  the  ileocecal  valve  :  and 
secondly,  that  no  proteolytic  ferments  are  present  in  the  contents  of  the 
colon.  The  absence  of  striated  muscle  fibre,  however,  is  by  do  m< 
absolute  in  the  faeces  of  normal  persons. 
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Bone.  — In  one  case  I  came  across  a  minute  fragment  of  bone.  On 
the  addition  of  HC1,  CO.,  was  disengaged,  showing  that  it  had  escaped 
even  the  preliminary  decalcification  which  precedes  its  digestion. 

Coal  Dust. — In  each  of  two  concretions  there  was  encountered 
a  small  black  flake,  unaffected  by  HC1,  with  translucent  sharply  fractured 
edges,  and  corresponding  in  its  microscopic  characters  with  coal  dust. 

Silica. — In  one,  a  pale  brown  concretion,  the  size  of  a  pea,  towards, 
but  not  actually  constituting,  the  centre,  there  was  a  minute  gritty 
particle  which  proved  to  be  silica ;  with  this  there  were  two  minute 
seeds. 

Saucepan  Enamel. — In  no  instance  were  any  flakes  of  this  substance 
(silicate)  discovered. 

Metallic  Particles. — In  only  one  concretion  have  I  found  any 
particles  of  metal.  This  was  from  the  gangrenous  appendix  of  a  boy, 
aged  14,  and  it  may  be  detailed,  since  it  was  especially  in  the  search  for 
such  particles,  that  the  examinations  were  made.  The  presence  of  the 
metal  may  be  in  some  way  connected  with  the  occupation  of  the 
patient,  who  was  a  chemist's  errand  boy,  and  had  not  worked  in  any 
other  capacity.  The  concretion  was  pale  brown,  oval,  1  cm.  in  chief 
diameter.  On  delamination  under  water  two  fine  hairs  appeared  at  one 
pole  ;  a  fair  number  of  minute  black  or  brown  particles  were  embedded 
in  its  substance,  and  were  encountered  throughout  it  ;  these  proved,  on 
microscopic  examination,  to  consist  of  disintegrating  plant  parenchyma, 
but  a  few  showed  microscopically,  when  examined  by  direct  light,  the 
bright  points  indicative  of  their  being  metallic.  Two  of  these  such 
particles  were  heated  in  HC1,  an  abundant  evolution  of  H  taking  place ; 
the  fluid  gave  the  usual  iron  reactions.  A  third  particle,  about  the  size 
of  a  small  pin's  head,  attracted  attention  from  its  spherical  form.  On 
being  boiled  in  a  watch  glass  in  HC1,  H  was  evolved,  the  particle 
retaining  its  bright  metallic  lustre.  A  complete  chemical  examination 
proved  that  it  was  tin  :  it  was  dissolved  by  heat  in  pure  HC1,  and  the 
fluid  evaporated  to  dryness  ;  the  residue  was  dissolved  in  distilled 
water ;  the  solution,  when  treated  with  ammonium  molybdate  gave  the 
blue  colour  characteristic  of  tin.  The  microscopic  examination  of  a 
flake  from  the  peripheral  part  of  the  concretion  showed  the  usual  disin- 
tegrating vegetable  material  and  a  few  unaltered  wheat  hairs.  Not  far 
below  the  surface  there  was  a  brown  hair,  curved  in  conformity  with  the 
concretion,  and  close  to  it  a  shorter  black  fragment  of  hair,  the  markings 
of  which  showed  it  to  be  from  one  of  the  lower  animals.  Three  more 
hairs  were  encountered  as  the  delamination    progressed,  lying  in  the 
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longer  axis  of  the  concretion  between  its  laminae ;  and  when  nearing  the 
centre  there  appeared  three  short  hairs  which  projected  from  one  pole. 
The  fact  that  one  of  the  metallic  particles  consisted  of  tin  negatives  the 
hypothesis  that  their  source  was  roller  milled  flour  ;  nor  were  the 
particles  aggregated  centrally  so  as  to  furnish  a  nucleus. 

The  "  Centres  "  of  Concretions  without  Nuclei. — In  regard  to  these 
different  concretions,  as  stated  in  the  prefatory  remarks,  they  contain 
no  nuclei — i.e.,  nothing  differentiated  from  the  rest  of  the  concretion, 
either  to  the  naked  eye  or  microscopically.  A  "  centre  "  was  arbitrarily 
made  by  prolonging  the  process  of  delamination  until  a  portion  about 
the  size  of  a  hemp-seed  remained  ;  this  was  then  crushed  in  glycerine 
between  a  slide  and  cover  glass  and  made  into  a  microscopic  preparation 
for  study.  Such  "  centres  "  consist  of  disintegrating  vegetable  tissue  of 
the  usual  kind,  including  also  free  spirals,  films  of  plant-epidermis, 
groups  of  sclerenchymatous  cells  and  thick-walled  vegetable  hairs.  In 
concretion  No.  2,  it  contained  one  minute  particle  of  silica,  and  one  or 
two  undigested  fibres  of  striated  muscle.  In  No.  G  there  were  amongst 
the  vegetable  debris  two  short  pieces  of  human  hair.  In  No.  7  the 
"  centre  "  contained  a  few  pieces  of  black  hairs  with  cross  markings, 
which  latter  exclude  bacon  rind  as  their  source.  The  number  of  oat 
or  wheat  hairs,  or  of  both,  was  conspicuous ;  this  was  likewise  the  case 
in  Nos.  10  and  14. 

From  the  foregoing  details  it  will  appear  that  the  microscopic 
elements  composing  appendicular  concretions  are  identical  with  those 
disclosed  by  an  examination  of  faecal  material,  which  contains  not  only 
the  finer  debris  of  disintegrated  plant  structures,  but  intact  fruit  seeds 
of  small  size,  flakes  of  pericarp  (oat  or  wheat),  of  epidermis,  or  structure- 
less folded  films  of  cuticle  detached  from  the  last ;  and,  it  may  be,  striata  d 
muscle  fibre,  and  groups  of  vegetable  cells  which  still  give  a  normal 
cellulose  reaction  ;  this  reaction,  it  may  be  observed,  is  as  well  pro- 
nounced in  boiled  as  in  fresh  tissue.  In  no  instance  were  either 
metallic  particles  or  flakes  of  the  white  enamel  from  the  interior  of 
cooking  utensils  encountered  in  the  centre  of  the  concretions.1  The 
supposition  that  the  ingestion  and  accumulation  of  such  foreign  material 

1  With  respect  to  this  enamel,  which  was  referred  to  and  figured  in  the  first  part  of  this 
communication  (ix,  p.  25),  Mr.  0.  3.  Tomes,  P.R.S.,  has  pointed  oat  to  me  thai  its  white- 
ness is  not  due  solely  to  the  inclusion  of  air  (as  is  that  of  the  Bilioa  dish*  -ks  used  in 
the  chemical  laboratory),  but  that  it  is  increased  by  the  addition  of  Btannic  oxide  :  the  I 
divided  insoluble  material  is  by  no  moans  uniformly  distributed,  as  studied  1 1  illv. 
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might  serve  as  the  starting  point  of  a  faecal  deposition  may  be   thus 
taken  as  unfounded. 

Appendicular  Scybala. — In  the  contents  of  a  fair  proportion  of  the 
125  normal  appendices  examined  there  were  small  pellets  of  faecal 
material  lying  in  the  shed  epithelium  occupying  the  lumen.  The 
pellets  are  at  times  so  firm  in  consistence  that  they  may  be  viewed  as 
scybala,  for  they  resist  being  broken  down  in  water  under  the  brush. 


Fig.  5. 

A  typical  appendicular  stercolitb,  dried  and  bisected.  The  upper  figure  is 
that  of  a  section  carried  almost  through  the  centre,  the  surface  being  afterwards 
rubbed  on  a  dry  hone.  The  whiter  incomplete  concentric  zones  represent 
calcareous  depositions  about  the  vegetable  debris  which  composes  the  concre- 
tion, and  which  is  elsewhere  of  a  deep  brown  colour  and  of  less  opacity.  The 
lower  shows  the  concretion  at  its  exact  centre,  which  consists  of  a  small  group 
of  minute  scybala.  The  concretion  was  removed  by  operation  from  the  abdo- 
minal cavity  of  a  youth,  aged  17  ;  the  peritoneum  contained  faeculent  pus. 
(Specimen  No.  1102,  St.  Thomas's  Hospital  Museum.)     (Natural  size.) 

Figurae  explicatio. 

Stercolithi  typici  sectiones  duae.  Monstrantur  concretionis  laminatio  et 
zonulae  albicantes  incompletae,  e  calcii  salibus  constantes.  Centrum  sive 
nucleus  ejus  scybalis  minutis  aggregatis  repraeseutatur.  E  cavitate  abdominali 
extracta  est,  appendice  perforata.     (Magnitudiuis  naturalis.) 


Although  their  small  size  would  render  them  per  se  negligible  as  factors 
of  disease,  yet  they  may  serve  as  the  starting  points  of  laminar  deposi- 
tions or  proper  concretions.  In  their  essential  nature  scybala  and 
concretions  are  closely  akin,  the  microscopic  elements  composing  them 
are  the  same ;  the  only  distinction  that  can  be  drawn  is,  that  in  the 
concretion  the  accumulation  is  laminar.  In  appendices  removed  for 
disease  it  is  rarely  that  proper  scybala  are  encountered.  As  an  example 
of  scybala  in  a  normal  appendix,  I  may  select  the  following  (No.  23) 
from  the  group  of  twenty-five  appendices  taken  from  patients  dying 
between  the  ages  of  15  and  25  years  inclusive.  Male,  aged  20. 
Death    from    chronic    nephritis    and    uraemia.       The    appendix    was 
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examined  in  the  recent  condition  without  having  been  placed  in  anv 
fixative.  Its  distal  half  was  filled  with  a  cylindrical  process  of  soft,  white 
friable  material  (shed  epithelium)  in  which  there  were  embedded  pale 
yellow  faecal  pellets :  the  proximal  half  contained  a  scanty  amount  of 
shed  epithelium  only.  When  the  contents  were  washed  out  and 
irrigated,  six  oval,  yellowish,  firm  pellets  were  isolated ;  five,  the  size 
of  canary  seed,  and(the  sixth  double  this.  The  smaller  were  examined, 
each  by  crushing  it  on  a  slide  in  glycerine,  and  completing  the  pre- 
paration with  a  cover-glass.  They  consisted  solely  of  disintegrating 
plant  residua  and  were  devoid  of  lamination  and  of  any  differentiated 
nucleus.  The  largest  presented  an  imperfect  lamination  towards  the 
centre  ;  microscopically  it  resembled  the  others.  The  use  of  strong 
HC1  on  the  uncovered  slide  liberated  no  CO.,. 

In  the  same  group  occurs:  No.  11;  female,  aged  18.  Died  Sep- 
tember 30,  1915  ;  mitral  obstruction.  A  somewhat  long  appendix, 
filled  with  a  narrow  cylinder  of  soft  pale  brown  faecal  material  more 
voluminous  in  the  distal  3  cm.  In  the  washings  there  were  a  few  small 
scybala — i.e.,  faecal  pellets,  which  resisted  disintegration  beneath  the 
pressure  of  the  brush.  The  largest,  the  size  of  a  hemp  seed,  was 
crushed  and  rubbed  down  in  glycerine  to  make  a  microscopic  prepara- 
tion. It  consisted  of  groups  of  sclerenchymatous  cells,  vegetable  hairs, 
free  spirals,  and  disintegrating  plant  parenchyma  :  there  was  no  differen- 
tiated nucleus. 

A  third  example  is  contained  in  the  same  series  :  No.  7  ;  female, 
aged  22.  Died  June  16,  1915 :  Diabetes  mellitus.  Contents :  The 
proximal  third  contained  a  scanty  white  friable  material  (mucus  and 
epithelium) ;  the  distal  two-thirds,  a  friable  cylinder  of  brown  fa?cal 
material  coated  with  a  small  amount  of  the  other.  In  washing  the 
contents  a  certain  number  of  small,  dark  brown  spheroidal  masses,  the 
largest  the  size  of  a  canary  seed  were  isolated  ;  these  did  not  break 
down  under  the  brush  like  the  rest  of  the  faecal  material.  Their 
microscopic  examination  proved  them  to  be  scybala  consisting  of  the 
usual  disintegrating  plant  tissues,  unaffected  by  HC1,  and  devoid  of  any 
differentiated  centres. 

The   Skiagraphy  of  Appendicular   Concretions. 

The    skiagraphic    picture    given    by    stereoliths    varies    in    depth 
according  to  the  amount  of   calcium  salts  with  which  the  fecal    I 
is  infiltrated.      The  salts,  as  is  well  known,  consist  of  calcium  carbonate 
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and  calcium  phosphate ;  arnmonio-rnagnesium  phosphate  may  be  asso- 
ciated with  these,  and  will  aid  in  the  production  of  the  resulting  shadow. 
The  amount  of  calcification  varies  much.  It  is  usually  palpable  by  the 
greater  firmness  of  the  laminae  so  involved  ;  its  distribution  is  equally 
erratic,  for  it  may  be  pronounced  in  some  zones  and  absent  in  others ; 
and  as  shown  in  the  divided  surface  after  drying,  it  may  be  incomplete 
even  in  the  same  zone — i.e.,  may  not  involve  its  whole  circuit.  The 
shadow  given  by  concretions  in  which  there  is  but  little  calcification 
is  naturally  very  faint  and  would  escape  recognition  during  life.  A 
skiagram  of  such  a  one  taken  after  its  removal  from  the  appendix  is 
shown  in  the  accompanying  figure.  The  concretion  was  the  smaller  of 
two  (1107C,  St.  Thomas's)  which  were  present  in  the  same  appendix : 
neither  had  been  at  any  time  allowed  to  dry.  All  the  skiagrams  here 
produced,  I  may  say,  were  from  concretions  which  had  been  from  the 
first  kept  in  alcohol  or  formol ;  the  shadow  given  by  objects  in  the  dried 
state  being  reduced  in  depth.  The  skiagram  discloses  no  lamination, 
although  as  studied  afterwards  the  concretion  had  the  usual  laminar 
construction.  It  was  not  palpably  calcified.  Nevertheless,  an  examina- 
tion of  twenty  samples  from  its  whole  thickness  carried  out  on  the 
uncovered  slide  with  undilute  HC1  showed  a  disengagement  of  C02  in 
six,  the  gas  invariably  coming  off  from  small,  pale  brown,  translucent 
scales  amidst  the  usual  debris. 

In  the  same  appendix  there  was  a  second,  larger  concretion  of 
different  gross  characters,  and  giving  a  different  skiagraphic  picture. 
It  was  of  dull  white  colour,  1"7  cm-  in  chief  diameter,  with  small,  deep 
brown  elevations  or  tubercles  projecting  through ;  and  one  pole  was  of 
similar  brown  colour.  One  of  the  elevations  proved  to  be  a  small  fruit 
seed,  the  others  were  projections  from  a  deeper  calcified  crust  beneath. 
On  delamination  the  white  surface-layer  showed  the  usual  microscopical 
elements  ;  no  C02  was  disengaged  on  the  addition  of  pure  HC1.  For 
a  depth  of  2  mm.  below  this  the  substance  was  of  a  pale  brown  colour 
but  soft,  like  clay  ;  and  immediately  beneath  this  lay  a  hard,  deeper 
brown,  comparatively  thin,  calcareous  crust,  the  whole  of  the  interior 
of  which  was  filled  with  a  softer  substance  of  paler  colour.  Microscopic 
examination,  in  water,  of  small  flakes  of  this  crust  showed  the  usual 
homogeneous-looking,  fissured  material,  common  to  the  calcified  areas  of 
appendicular  concretions ;  the  use  of  HC1  liberated  CO.,  and  disclosed 
the  presence  of  some  plant  cells  with  entire  walls,  and  the  usual  debris 
of  disintegrating  vegetable  tissue,  together  with  wheat  or  oat  hairs 
and  sclerenchymatous  cells.     The  examination  of  one  of  the  tubercles 
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projecting  from  the  exterior  of  the  crust  yielded  similar  results.  The 
study  of  the  skiagram  shows  quite  clearly  the  presence  of  the  calcareous 
zone  and  of  its  projecting  tubercles ;  the  uncalcified  surface-layer  being 
only  just  discernible. 


Fig.  6. 

Two  concretions  from  the  appendix  referred  to  in  the  text.  The  skiagram 
of  the  smaller  shows  no  differentiated  lamination.  In  that  of  the  larger  there 
is  a  calcareous  zone  a  short  way  beneath  the  surface,  furnished  with  two 
tubercles.  The  lowest  of  the  three  represents  the  larger  concretion  as  it 
appeared  to  the  naked  eye.     (Natural  size.) 

Figurae  e.rplicatio. 

Duarum  concretionum  ex  eadcm  appendice  picturae  skiagraphicae.  In  harum 
minore  pictura  nullam  dispositionem  in  stratis  demonstrat ;  in  majore,  zonam 
calcificatam  superficialem.  Concretio  ipsa  infra  repraesentatur.  (Magnitudinis 
naturalis.) 


A  skiagram  of  a  similarly  constructed  concretion  is  shown  with  the 
two  first  described.  This,  the  largest  but  one  of  the  concretions  I  have 
yet  examined,  came  from  a  gangrenous  appendix  removed  by  Dr.  C.  B. 
Shattock,  to  whom  I  am  indebted  for  many  of  the  twenty-five  concre- 
tions systematically  studied.  Its  exterior  which  was  hard  ami  of  deep 
brown  colour,  the  pole  being  corrugated  or  granular,  consisted  of  a 
dense  calcareous  crust,  1"5  mm.  thick,  within  this  was  buff-coloured 
faecal  material,  moderately  firm  and  laminated,  but  here  and  there  with 
darker  patches  like  the  calcareous  crust.     The  most  central  portion  of 
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this  was  examined  microscopically  in  toto ;  it  showed  the  usual 
elements ;  a  few  more  resistent  particles  proved  to  be  calcareous.  The 
skiagram  yields  a  deep  shadow  which  includes  the  tubercles  at  one  pole, 
and  results  from  the  presence  of  the  calcareous  shell  referred  to  ;  the 
lesser  density  of  the  central  substance  is  likewise  evident.  Of  this 
crust  or  shell  a  full  chemical  examination  was  carried  out.  The  follow- 
ing inorganic  constituents  were  demonstrable  : — 


Fig.  7. 

A  skiagram  ;  and,  beneath  it,  a  drawing  of  a  large  appendicular  concretion. 
The  skiagram  shows  a  thick,  calcined  crust,  the  presence  of  which  was  confirmed 
by  delamination.     (Natural  size.) 

Figurae  explicatio. 

Concretionis  appendicularis  pictura  skiagraphica  crustam  monstraus  calcificatam. 
Concretio  ipsa  infra  repraesentatur.     (Magnitudinis  naturalis.) 


Calcium  Carbonate. — The  addition  of  HC1  produced  an  abundant 
evolution  of  C02. 

Calcium  Phosjrfiate. — The  solution  in  HC1  yielded  an  abundant 
yellow  precipitate  with  ammonium  molybdate  on  heating.  The 
presence  of  calcium  was  determined  by  the  more  recent  method  of  first 
removing  the  phosphoric  acid  from  the  solution  in  HC1,  by  the  addition 
of  stannic  chloride  ;  on  heating,  stannic  phosphate  was  precipitated ; 
the  fluid  was  filtered ;  the  excess  of  tin  removed  by  passing  H2S 
through  the  solution,  which  yielded  a  yellow  precipitate  of  stannic 
sulphide;    after   filtration  and  the  addition  of   ammonium  hydrate  to 
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neutralize  the  HC1,  ammonium  chloride  gave  an  abundant  white  pre- 
cipitate of  calcium  chloride. 

Ammonio-magnesium  Phosphate. — The  presence  of  magnesium  was 
shown  by  concentrating  (boiling)  some  of  the  phosphorie-acid-free 
solution  and  adding  sodium  phosphate ;  this  produced  a  crystalline 
precipitate  of  ammonio-magnesium  phosphate  by  reason  of  the  presence 
of  free  ammonia.    v 

As  noticed  in  the  preceding  part  of  this  communication  {Proceedings, 
vol.  ix,  p.  59)  the  intestinal  calculi  of  the  horse,  consist  almost,  or  in 
some  instances  entirely,  of  ammonio-magnesium  phosphate,  and  give  a 
moderately  good  skiagraphic  picture.  Of  human  enteroliths  of  this 
composition  there  is  but  one  in  the  Museum  of  the  Royal  College  of 
Surgeons  (2350"1)  ;  it  was  formed  upon  part  of  a  tooth  which  had  been 
accidentally  swallowed  many  years  previously. 

As  an  example  in  which  the  lamination  is  only  faintly  discernible 
by  skiagraphy,  I  may  adduce  that  of  a  flattened  oval,  brown  concretion, 
1'3  cm.  in  longer  diameter,  from  a  gangrenous  appendix  removed  from 
a  boy,  aged  1(3.  On  delamination,  the  surface  proved  fairly  soft ;  the 
substance  then  became  firmer  from  calcareous  impregnation,  the 
deposition  being  limited  to  parts  of  the  circuit.  The  lamination  was 
well  pronounced  throughout.  The  centre  was  ill-defined  and  repre- 
sented by  a  group  of  minute  scybala ;  in  the  midst  of  the  latter  there 
was  a  small  oval  fruit  seed,  the  finely  corrugated  surface  of  which 
showed  it  to  be  from  the  raspberry  or  blackberry.  In  the  skiagram 
there  is  an  indication  of  the  lamination  in  the  periphery  as  well  as  of 
the  irregularity  about  the  centre.  Twenty  small  fragments  were  tested 
with  undilute  HC1  on  slides;  from  all  but  five  CO.,  was  disengaged, 
usually  from  one  or  more  spots  in  them. 

The  skiagram  of  the  last  stercolith  shows  a  somewhat  voluminous 
centre,  considerably  darker  than  the  rest,  the  peripheral  part  of  which 
is  traversed  by  one  or  more  lines  of  similar  depth.  The  concretion  was 
afterwards  dried  and  studied  in  hemisection.  Its  centre,  which  was 
dark  in  the  skiagram,  consisted  of  opaque  buff-coloured  material : 
beyond,  it  was  of  deep  blackish-brown  colour,  with  white  lines  corre- 
sponding with  those  brought  out  in  the  skiagram.  Microscopic 
examination  of  the  central  material :  On  the  addition  of  HC1  the 
fragments,  in  distilled  water  on  a  slide,  cleared  up  and  became  trans- 
lucent, CO.,  being  disengaged.  The  central  material,  when  tested  in  the 
usual  way,  gave  a  well-marked  yellow  precipitate,  proving  the  presence 
of   phosphoric  acid   (calcium   phosphate)  ;    the  flame   test   carried 
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upon  the  concentrated  solution  in  HC1  gave  the  red,  calcium  colour. 
This  concretion  was  taken  from  the  excised  appendix  of  a  girl  aged  9, 
suffering  from  periappendicular  abscess. 

Lastly,  I  may  add  skiagrams  of  concretions  taken  whilst  in  their 
excised  and  unopened  appendices.  The  first  appendix  was  distended 
with  inflammatory  exudate,  the  end  having  been  tied  up  at  the 
operation,  before   its   division ;    it   came   from   a   boy    7    years   of   age. 


Pig.  8. 

Skiagrams  of  two  concretions  from  different  cases  ;  the  first  showing  lamination, 
but  faintly  ;  the  lower,  well  pronounced,  with  a  dark  centre.     (Natural  size.) 

Figurae  cxplicatio. 

Concretionum  picturae  skiagraphicae  e  casibus  duobus.     In  superiore  vix  apparet 
dispositio  in  stratis  ;  in  inferiore  bene  monstratur.     (Magnitudinis  naturalis.) 


The  skiagram  shows  a  series  of  unconnected  darker  points  and  incom- 
plete concentric  lines  in  a  clear  periphery,  and  a  darker,  somewhat 
ill-defined  more  central  portion.  The  concretion  was  afterwards 
removed  from  the  appendix  and  cut  through  with  a  scalpel.  It 
proved  to  be  laminated,  soft  like  clay,  and  of  pale  brown  colour;  in 
the  laminae  were  ill-defined  patches  and  lines  of  white  calcareous 
deposit.  An  inspection  of  this  divided  surface,  after  drying,  shows 
that  the  dark  spots  and  lines,  and  the  central  area  in  the  skiagram 
are  precisely  represented  by  white  calcareous  depositions,  whilst  the 
rest  of  the  concretion,  which  is  transparent  in  the  skiagram,  had 
become  in  the  process  of  drying  of  a  deep  blackish  colour.  fragments 
of  the  whiter  centre  cleared  up  beneath  the  microscope  on  the  addition 
of  HC1,  and  yielded  CO,. 
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Fig.  9. 
A  skiagram  of  an  excised,  unopened  appendix  with  a  contained  concretion. 
Below  it  is  a  drawing  of  the  same  concretion,  dried  and  bisected:  the  white 
areas  of  calcification  correspond  with  the  darker  in  the  skiagram.    (Natural  size.) 

Figurae  explicatio. 

Pictura  skiagraphica  appendicis  excisae  in  qua  concretio  includitur.  Con- 
cretio  ipsa  bisecta  infra  repraesentatur.  Zonulae  nigrantes  in  altera  ut 
albicantes  in  altera  apparent.     (Magnitudinis  naturalis.) 


In  the  following  case,  the  skiagram  was  likewise  made  with  the 
concretion  in  situ,  after  the  removal  of  the  appendix.  The  lamination 
is  particularly  well  shown.  A  vermiform  appendix,  the  more  proximal 
portion  of  which  is  much  distended  by  the  formation  of  an  oval  concre- 
tion of  unusual  size,  measuring  3'5  cm.  (If  in.)  in  its  longer  diameter. 
This  is  the  largest  that  has  fallen  under  my  notice.  The  appendix  was 
successfully  removed  by  Mr.  Gilford  Nash  from  a  man  aged  30,  who 
three  days  previously  had  been  seized  with  a  sudden  pain  in  the 
abdomen,  in  spite  of  which  he  continued  his  work  until  admission.  At 
the  operation  general  suppurative  peritonitis  was  found.  After  its 
excision  two  drainage  tubes  were  inserted  into  the  right  iliac  f>  ac 
and  pelvis.  There  had  been  no  previous  attacks,  or  symptoms  of 
appendicitis. 

The  skiagram  of  a  stercolith  within  the  excised  appendix,  in  a 
third  case,  gave  a  shadow  located  to  a  calcareous  centre.  On 
delamination  under  water  the  concretion  proved  to  be  moderately  soft, 
becoming  firmer  more  deeply  ;  a  few  fragments  of  bone  were  en- 
countered during  the  process.  The  lamination  was  mainly  polar,  as  it 
is  in  a  ureteral  calculus;  this  is  recognizable  in  the   Bkiagram.      The 
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Fig.  10. 
A  skiagram  of  three  appendices  after  their  excision,  with  included  concretions, 
referred  to  in  the  text.     They  all  exhibit  lamination,  the  highest  in  a  particu- 
larly clear  degree.     In  the  middle,  the  centre  of  the  concretion  has  undergone 
fracture  during  life.     (Natural  size.) 

Flgurae  crplicatio. 
Picturac  skiagraphicae  appendicium  trium  cxcisarum  in  quibus  concretiones 
includuntur.     In  singulis  picturis  dispositionem  in  stratis  monstrat  concretio. 
Concretionis  mediae   centrum    fractum   crat   antequam   appendix   excisa  est. 
(Magnitudinis  naturalis.) 
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double  nucleus  was  of  some  firmness,  but  was  readily  divided  with  a 
scalpel ;  it  became  white  on  drying,  and  crushings  yielded  C0.2  on  the 
addition  of  HC1 ;  the  decalcified  material  consisted  of  the  usual  vegetable 
residua.  The  duplication  of  the  centre  is  clearly  due  to  fracture,  as  is 
proved  by  the  discontinuity  of  the  lamination,  and  irregularity  of  the 
corresponding  ends  of  the  fragments. 

To  conclude  with  a  fourth  example,  where  the  concretion  was 
skiagraphed  within  the  appendix  after  its  excision.  The  lamination  is 
particularly  regular  and  well  pronounced.  The  concretion  was  after- 
wards removed,  slowly  dried,  and  divided  ;  its  macroscopic  construction 
corresponded  with  that  shown  in  the  picture.  There  is  a  small,  second 
concretion  near  the  other.     The  appendix  was  gangrenous. 

The  clinical  diagnosis  of  appendicular  concretions  by  skiagraphy, 
although  it  might  be  made  at  times  with  certainty,  would  be  unreliable 
on  the  side  of  exclusion ;  a  negative  picture  would  be  valueless,  so 
variable  is  the  amount  of  calcareous  deposition.  In  certain  cases, 
moreover,  the  appendix  lies  behind  the  caecum,  and  thus  obscured  by 
the  contents  of  the  latter. 

The  Causation  of  the  Stercolith. 

The  fact  that  in  the  great  majority  of  cases  no  nucleus  is  present, 
leaves  only  one  view  open  as  to  the  initial  cause  in  the  production  of 
appendicular  concretions,  viz.,  some  form  of  appendicular  stasis.  This 
is  borne  out  by  the  occasional  discovery  of  small  scybala  in  the  appendix, 
and  the  fact  that  the  centre  is  at  times  resolvable  into  a  group  of  such. 

Not  only  are  nuclei  of  a  gross  kind  almost  invariably  absent,  but 
there  is  no  central  collection  of  inorganic  material,  either  flakes  of 
enamel  from  cooking  utensils,  or  particles  of  steel  from  roller  milled 
flour,  which  might  serve  as  a  starting  point  for  the  concretion. 

In  any  statistical  study  of  appendicitis,  those  cases  associated  with 
the  formation  of  concretions  should  be  grouped  apart  from  the  rest  ;  one 
form  may  have  increased  in  frequency  without  the  other. 

Whether  the  rise  of  vegetarianism  may  be  causally  related  to  an 
increase  in  concretional  appendicitis  amongst  Europeans  may  be  here 
suggested  as  a  question  for  consideration.  An  exclusively  vegetable 
diet  involves  a  greatly  increased  intake,  and  a  proportional  increase  of 
indigestible  residue,  with  a  consequent  overloading  of  the  whole 
intestinal  canal,  not  excluding  the  appendix.  In  idiopathic  dilatation 
or  megacolon,  when  the  condition  in  its  backward  extension  from  the 
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pelvic  colon,  reaches  the  caecum,  the  appendix  may  participate  in  the 
enlargement.  One  of  the  earlier  examples  of  this  disease,  and  a  typical 
one  both  clinically  and  pathologically,  is  contained  in  the  museum  of 
St.  Thomas's  Hospital.  It  occurred  in  the  practice  of  Dr.  T.  B.  Peacock, 
by  whom  it  was  recorded  in  the  Transactions  of  the  Pathological 
Society,  xxiii,  1870.  The  patient,  a  man,  aged  28,  had  always  suffered 
from  constipation  and  flatulence,  which  had  much  increased  during  the 
last  six  months  of  life.  He  had  kept  his  bowels  regular  for  the  last  ten 
years  by  the  use  of  enemata  two  or  three  times  a  week,  The  large 
intestine  was  throughout  the  greater  part  of  its  length  6  in.  in 
diameter  ;  the  descending  colon  8  in.  Over  fifteen  quarts  of 
moderately  firm  faeces  were  removed  from  the  large  intestine  after 
death.  The  appendix  in  this  specimen  measures  15'3  cm.  (6  in.)  in 
length,  and  is  1  cm.  (f  in.)  in  diameter  ;  no  statement  as  to  its  contents 
is  recorded. 

Without  an  accompanying  stasis,  nevertheless,  a  persistent  over- 
loading of  the  appendix  with  normal  faecal  material  would  not  suffice 
for  the  production  of  scybala  or  of  concretions.1 

The  local  stasis  might  arise  from  a  neuromuscular  fault  or  a 
mechanical  one.  And  whatever  general  conditions  (want  of  exercise, 
insufficient  intake  of  fluid,  the  habitual  use  of  food  deficient  in  residues) 
lead  to  stasis  of  the  large  intestine,  will  naturally  affect  the  appendix 
also.  The  neuromuscular  fault  might  be  a  sluggish  reflex,  achalasia 
of  the  orifice,  or  even  spasm  of  the  latter. 

It  might  be  argued  that  whatever  interfered  with  the  exit  of  the. 
appendicular  contents  would  equally  interfere  with  their  entry.  But  it 
may  be  pointed  out  that  ingress  is  easier  than  egress,  since  the 
contraction  of  the  caecum  upon  its  contents  aids  in  the  one,  whilst  the 
other  depends  upon  the  appendix  alone. 

In    his    work   on    the    operative  treatment  of  "  Chronic  Intestinal 


1  That  vegetarianism  per  se  is  not  a  cause  of  concretional  or  other  forms  of  appendicitis 
is  shown  by  the  infrequency  of  the  disease  amongst  natives  of  India.  The  amount  of  exercise 
taken  by  the  native  cannot  be  put  as  a  counterpoise  to  the  overloading  of  the  intestinal 
canal  with  rice  and  pulse,  for  it  is  less  than  amongst  Europeans.  Of  the  Bengalis  and 
Biharis,  Major  E.  0.  Thurston,  I. M.S.,  writes  to  me  that,  speaking  generally,  no  native 
takes  exercise  for  the  sake  of  it.  The  younger  students  play  cricket  and  football,  but  cease 
as  soon  as  they  leave  college  ;  the  children  and  young  men  of  the  wealthy  overeat  habitually, 
seldom  take  exercise,  and  are  grossly  obese.  The  agriculturist,  on  the  other  hand,  works  for 
many  hours  daily,  although  without  the  expenditure  of  much  effort.  (This  class  forms  about 
80  per  cent,  of  the  entire  population.)  Defa-cation  is  carried  out  amongst  all  classes,  in  the 
squatting  position,  and  so  is  micturition. 
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Stasis  "  (3rd  ed.  1915),  Sir  Arbuthnot  Lane  gives  two  modes  in  which 
the  appendix  may  become  involved  in  ptosis  of  the  colon.  It  may 
become  fixed  in  acquired  adhesions,  along  the  outer  or  inferior  surfaces 
of  the  caecum,  and  made  to  share  in  supporting  the  latter ;  it  may  be 
secured  by  its  extremity  or  at  any  point  in  its  length.  In  the  former 
case  the  drag  exerted  upon  it  at  its  junction  with  the  caecum  tends  to 
interfere  with  the  passage  of  material  from  it  into  the  caecum,  whilst 
in  the  latter  case  the  appendix  is  also  kinked  at  the  point  in  its  length 
where  it  is  fixed  by  these  acquired  bands. 

The  presence  of  kinks  as  a  cause  in  the  formation  of  concretions, 
however,  must  be  exceptional.  It  is  against  surgical  experience  to  find 
the  axis  of  the  acutely  inflamed  appendix  containing  a  concretion, 
otherwise  than  normal;  mere  curvatures  are  not  to  be  confused,  of 
course,  with  proper  kinks ;  nor  are  the  kinks  producible  in  the  delivery 
of  an  adherent  appendix  to  be  mistaken  for  those  present  in  situ. 

Besides  kinks,  mechanical  obstructions  may  result  from  the  effects 
of  inflammation  and  ulceration.  Out  of  100  appendices  taken  from 
persons  dying  from  other  causes  than  disease  of  the  appendix,  and  over 
40  years  inclusive,  I  found  the  lumen  of  the  organ  obliterated  through- 
out in  nine  ;  obliterated  at  the  distal  end  in  twelve;  the  orifice  closed, 
without  complete  obliteration  of  the  lumen,  in  three. 

In  the  group  of  twenty-five  appendices  taken  after  death,  from 
subjects  dying  from  other  causes  than  disease  of  the  appendix,  between 
the  ages  of  15  and  25  years  inclusive,  there  were  four  in  which  the 
mucosa  presented  a  varying  number  of  small  ulcers.  It  is  somewhat 
remarkable  that  all  these  patients  were  suffering  from  pulmonary 
tuberculosis. 

No.  4. — Male,  aged  18.  About  1  cm.  from  the  distal  end,  there  were 
two  small  ulcers,  side  by  side,  with  raised  edges  and  necrotic  surfaces  ; 
and  about  1'5  cm.  on  the  proximal  side  of  these,  were  two  whitish 
hemispherical  elevations,  probably  infected  lymph  follicles.  Post 
mortem :  Pulmonary  tuberculosis,  associated  with  tuberculosed 
mediastinal  glands.  Microscopic  examination  showed  the  presence  of 
foci  of  necrosing  tissue  in  the  edges  and  bases  of  the  ulcers, 
accompanied  with  marked  chromatolysis  ;  the  muscularis  was  involved. 
No  giant  cells,  however,  were  encountered.  The  lesion,  therefore, 
cannot  be  relegated  to  a  tubercular  infection. 

No.  12. — Male,  aged  19.  In  the  distal  end  there  was  a  small  oval 
ulcer,  4  mm.  in  chief  diameter,  and  some  lessor  punctate  dicers 
apparently    arising    in    the   lymph    follicles.      Pulmonary    tuberculosis, 
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accompanied  with  tubercular  meningitis,  and  miliary  tuberculosis  of  the 
liver,  spleen  and  kidneys. 

No.  17. — Female,  aged  16.  Towards  the  distal  end  there  was  a 
small  group  of  ulcers.     Phthisis. 

No.  21. — Male,  aged  25.  In  the  mucosa  there  were  one  or  two 
small  ulcers.     Pulmonary  tuberculosis  accompanied  with  meningitis. 

That  the  formation  of  concretions  may  proceed  without  the 
occurrence  of  inflammatory  attacks  is  a  clinical  commonplace.  Their 
formation  is  nevertheless  to  be  reckoned  as  a  predisposing  cause  of 
acute  inflammation,  since  the  presence  of  a  stercolith  involves  a  local 
distension  of  the  part  around  it,  and  a  consequent  local  diminution  in 
resistance  to  bacterial  infection.  It  is  well  known,  indeed,  that  the 
fulminating  forms  of  appendicitis  are  invariably  associated  with  the 
presence  of  a  concretion.  The  proportion  of  concretional  appendicitis 
to  other  forms  is  a  subject  that  would  need  statistical  inquiry  ;  one 
form  as  already  remarked,  may  have  increased  in  frequency,  and  not 
the  other. 

I  may  conclude  this  communication  with  the  results  of  an  examina- 
tion of  the  contents  of  the  appendix  in  125  subjects  dying  from  various 
causes  unconnected  with  appendicular  disease.  The  object  of  this 
investigation  was  to  ascertain  whether  the  ingestion  of  particles  of 
steel,  or  flakes  of  hardware  enamel  could  be  put  forward  as  a  cause  in 
the  production  of  appendicitis. 


An  Examination  op  the  Contents  of  100  Appendices  taken 
after  Death  from  Subjects  of  40  Years  and  upwards  ; 
and  of  Twenty-five  Appendices,  between  the  Ages  of  15 
and  25  years  inclusive  :  from  cases  unconnected  with 
Appendicular  Disease. 

Method  of  Observation. 

The  first  series  of  100  observations  were  confined  to  subjects  of 
40  years  of  age  and  upwards,  in  order  to  allow  of  ample  time  having 
elapsed  for  the  accumulation  of  any  regularly  ingested  foreign 
inorganic  material  in  the  appendix.  No  cases  were  used  in  which 
appendicular  disease  was  in  known  progress  at  the  time  of  death.  The 
whole  of  the  material  was  obtained  from  the  post-mortem  room  ;  none 
from   dissection    subjects.      Immediately    after    its    removal  from    the 
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body,  the  organ  was  laid  in  diluted  alcohol,  on  cotton  wool,  and  was 
examined  on  the  following  day.  It  was  fixed  to  a  sheet  of  gutta-percha, 
slit  up  under  water  with  fine  scissors  and  pinned  open  ;  the  whole 
procedure  was  conducted  in  a  white  porcelain  dish  furnished  with  a 
lip  at  one  corner.  ^A  microscopic  preparation  in  dilute  glycerine  was 
made  from  the  contents  in  situ  ;  the  remainder  of  which  was  then 
lightly  brushed  out  and  broken  up  with  a  brush  (hog-hair)  in  water ; 
any  sedimentary  material  which  appeared  was  irrigated,  and  submitted 
to  microscopic  examination  in  dilute  glycerine. 

The  findings  in  the  first  hundred  cases  may  be  grouped  under  the 
following  headings  : — 

(1)  The  appendix  completely  empty. 

(2)  The  contents  consisting  of  shed  appendicular  epithelium,  with- 
out fsecal  coloration,  and  yielding  no  sedimentary  residue  on  irrigation. 

(3)  Faecal    material,    or    shed    appendicular    epithelium  intermixed 
with  faecal  material  as  small  oval  pellets,  or  in  a  formless  condition. 

(4)  Blood,  in  cases  of  melaena. 

(5)  Fat  crystals  in  pancreatic  disease. 

(6)  Thread  worms  and  whip  worms. 

(7)  Foreign  bodies. 

(8)  Obliteration,  in  different  degrees. 

(9)  Orifice  closed. 

(10)  Neoplasms. 


(1)   The  Appendix  Completely  Empty. 

This  was  observed  on  three  occasions  only  : — 

No.  25. — Aged  5(>,  male  ;  a  comparatively  small  appendix,  lumen 
patent  throughout.  Death  from  acute  obstruction,  4  ft.  of  the  ileum 
having  prolapsed  through  an  omental  slit. 

No.  35. — Aged  54,  male;  appendix  slender;  lumen  narrow.  Death 
from  alcoholic  pneumonia. 

No.  52. — Aged  53,  female  ;    death    from  acute   obstruction  ;    : 
vomiting.      After    death    the    abdominal    viscera    were    found    matted 
together  ;  pelvic  adhesions  ;  fibromyoinata  of  uterus. 

The  empty  condition  of  the  appendix  in  two  of  the  cases  may  be 
referred  to  the  intestinal  obstruction  on  the  proximal  side  of  the   large 
bowel.     In  the  third  the  appendix  was  slender  and   its  lumen  nan 
the  organ  being  atrophic  and  functionless. 
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(2)   The  Contents  consisting  of  Shed  Appendicular  Epithelium,  without 
Faecal  Coloration,  and  yielding  no  Residue  on  Irrigation. 

This  was  observed  in  twenty-three  cases.  Under  these  circum- 
stances, on  slitting  up  the  appendix  beneath  water  and  carefully 
pinning  it  out,  the  contents  present  themselves  as  a  cylinder  of 
varying  thickness  in  different  cases ;  and  in  the  same  appendix,  it 
may  be  interrupted,  the  cylinder  being  white  and  usually  friable. 
When  brushed  in  water  no  sedimentary  residue  is  disclosed.  Micro- 
scopic examination  shows  the  material  to  consist  solely  of  columnar 
epithelial  cells,  with,  it  may  be,  a  small  amount  of  mucin;  the  cells  are 
at  times  in  excellent  condition  ;  at  others  the  majority  are  granular 
and  degenerate. 

No.  3. — Aged  40,  male ;  death  from  cerebral  tumour. 

No.  6. — Aged  66,  female ;  carcinoma  of  rectum. 

No.  8. — Aged  41,  female  ;  chronic  nephritis. 

No.  9. — Aged  69,  female  ;  pernicious  anaemia. 

No.  10. — Aged  53,  male  ;  abscess  of  lung. 

No.  15. — Aged  65,  male  ;  enlarged  prostate. 

No.  24. — Aged  69,  male  ;  carcinoma  of  prostate. 

No.  26. — Aged  42,  male ;  biliary  calculus. 

No.  30. — Aged  70,  female  ;  strangulated  hernia. 

No.  45. — Aged  44,  male  ;  cirrhosis  of  liver  and  endocarditis. 

No.  47.— Aged  50,  male;  mediastinal  tumour. 

No.  48. — Aged  64,  female ;  arterial  atheroma. 

No.  53.— Aged  54,  male  ;  ulceration  of  caecum. 

No.  64. — Aged  40,  female  ;  pancreatitis  and  chronic  biliary 
obstruction. 

No.  65. — Aged  46,  female;  pneumonia. 

No.  68. — Aged  40,  male  ;  aortic  and  mitral  disease. 

No.  78. — Aged  57,  female ;  perforating  gastric  ulcer. 

No.  90.— Aged  42,  male. 

No.  91. — Aged  47,  female. 

No.  93. — Aged  57,  female  ;  suppurating  pleurisy  and  peritonitis. 

No.  94. — Aged  46,  male  ;  miliary  tuberculosis  of  lungs. 

No.  97. — Aged  73,  female;  obstructed  femoral  hernia. 

No.  98. — Aged  40,  female  ;  rupture  of  uterus  from  obstructed  labour. 

The  presence  of  shed  epithelium  in  these  cases,  unmixed  with 
faecal  material  proves  that  the  organ  does  not  regularly  participate  in 
the  intestinal  peristalsis.     For  the  amount  of  epithelium  occupying  its 
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lumen  in  some  of  them  indicates  that  the  shedding  and  accumu- 
lation had  been  proceeding  for  some  time.  This  is  parallel  with  the 
accumulation  of  shed  epithelium  which  takes  place  in  an  isolated  loop 
of  the  living  intestine. 

(3)   Faecal  Material. 

In  fifty  cases  the  appendix  contained  simply  faecal  material,  or  shed 
epithelium  intermixed  with  faecal  material  as  small  oval  masses  or  in  a 
formless  condition.  A  microscopic  examination  was  made  of  the 
residues  left  from  the  washings,  but  nothing  of  sufficient  interest  to 
record,  was  found. 

(4)  Blood  in  Melsena. 

In  nine  cases  blood  was  found  in  the  appendix.  These  were  :  in  four 
instances,  gastric  ulcer  ;  in  two,  duodenal  ulcer ;  in  three,  carcinoma  of 
the  stomach.  In  none  was  the  mucosa  of  the  appendix  pigmented, 
after  the  manner  described  in  the  first  part  of  this  communication. 
This  adds  to  the  reasons  for  viewing  the  pigmentation  as  haematogenous 
or  of  the  nature  of  an  internal  excretion. 

(5)  Undigested  Fat. 

This  was  found  once,  viz.,  in  a  case  of  pancreatic  disease. 

No.  81. — Aged  55,  male.  Death  from  carcinoma  of  pancreas. 
Contents :  A  somewhat  voluminous  cylinder  consisting  in  part  of  the 
uncoloured,  friable  material  characteristic  of  shed  epithelium,  but 
chiefly  of  a  peculiarly  opaque  white  substance  mingled  with  it.  A 
microscopic  specimen  made  directly  from  the  lumen  shows  the  latter 
to  consist  of  large  numbers  of  acicular  crystals  of  medium  length  ; 
they  are  mostly  without  any  order,  but  some  occur  as  loosely  arranged 
spheroidal  collections,  some  of  which  lie  in  groups  suggesting  that 
they  have  been  produced  within  fat  cells  ;  and  unaltered  fat  is  here  and 
there  present.  The  crystals  become  of  a  distinct  red  when  treated 
with  scharlach  ;  the  fat  droplets,  of  a  deep  scarlet.  The  contents  when 
lightly  brushed  with  a  little  water  assumed  a  cream-like  appearance. 
From  the  washings  was  obtained  a  small  collection  of  pale  reddish 
brown,  flattened,  flexible  particles;  in  all,  about  the  volume  of  a  hemp 
seed.  These  consisted  of  vegetable  tissue.  Besides  such  there  were  a 
few  fragments  of  striated  muscle  fibre ;  some  embedded  in  the 
spherular  groups  of  acicular  crystals.     The  presence  of  crystalline  tat 
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and  of  droplets  of  oil,  is,  of  course,  referable  to  a  defective  output  of 
pancreatic  secretion,  resulting  from  the  disease  of  the  gland. 

(6)  Animal  Parasites. 

These  were  found  in  four  instances  : — 

No.  1. — Aged  62,  male;  two  oxyurides  (thread  worm). 

No.  43. — Aged  60,  female ;  one  oxyuris. 

No.  74. — Aged  51,  male;  one  oxyuris. 

No.  80. — Aged  68,  male;  one  trichocephalus  (whip  worm). 

The  percentage  of  Oxyuris  vermicularis  (3  per  cent.)  closely  corre- 
sponds with  Brumpt's  (1910),  who  examined  800  appendices  from 
autopsies  in  Paris,  and  found  the  percentage  from  3  to  5.  In  children, 
as  determined  by  Still  (1899),  the  percentage  is  much  higher,  and  in 
healthy  appendices  reaches  19  per  cent.  The  occurrence  of  tricho- 
cephalus and  Ascaris  lumbricoides  is  rare.  My  own  data  give  1  per 
cent,  for  the  former. 

(7)    Foreign  Bodies. 

Foreign  bodies,  of  small  size,  were  found  in  three  cases  of  the  100  : — 

(1)  A  fragment  of  a  slender  fish  bone. 

(2)  A  fragment  of  brown  bast  fibre. 

(3)  A  few  animal  hairs. 

The  last  were  found  in  a  female,  aged  50  ;  they  were  five  in  number, 
and  lay  in  white  friable  material  (shed  epithelium)  in  the  distal  end 
beyond  a  sharp  bend  at  the  junction  of  the  middle  and  distal  thirds. 
(Specimen  No.  16.) 

The  hairs  were  fine,  unpigmented,  disposed  lengthwise,  and  corres- 
ponded in  microscopic  characters  with  the  human. 

(8)    The  Appendix  Obliterated  (A)   Throughout. 

This  was  met  with  in  nine  cases  of  the  100. 

No.  1a. — Aged  55,  female  ;  the  appendix  converted  into  a  long 
slender  solid  cord. 

No.  4a. — Aged  40,  male  ;  the  appendix  converted  into  a  slender 
solid  cord.  , 

No.  (.)a. — Aged  47,  male ;  a  solid  cord  ;  obliterated  throughout. 

No.  19. — Aged  82,  male ;  obliterated  throughout,  without  being 
obviously  abnormal  externally. 
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No.  20. — Aged  55,  male  ;  a  cord,  of  which  the  lumen  is  mostly 
obliterated ;  in  spots  a  minute  but  quite  empty  lumen  appears  to  be 
present. 

No.  23. — Aged  64,  male;  a  solid  cord,  somewhat  contracted  in 
thickness. 

No.  27. — Aged  48,  male;  a  solid  cord  except  for  the  proximal  1  cm. 

No.  39. — Aged  42,  male  ;  completely  obliterated  throughout. 

No.  62. — Aged  54,  female  ;  a  solid  cord,  not  particularly  contracted 
in  diameter. 

(B)   Obliteration  of  the  Distal  End. 

In  the  following  twelve  cases  the  distal  portion  only  was  obliterated  : 
these  are  used  a  second  time  in  the  other  groups,  for  their  contents. 

No.  9. — Aged  69,  female  ;  distal  2  cm.  solid. 

No.  64. — Aged  40,  female  ;  gradually  narrowing  for  3'5  cm.,  then 
solid. 

No.  5. — Aged  49,  male  ;  distal  1*5  cm.  solid. 

No.  11. — Aged  63,  male  ;  distal  3  cm.  solid. 

No.  13. — Aged  47,  female  ;  distal  2*5  cm.  solid. 

No.  17. — Aged  47,  male ;  distal  2  cm.  solid. 

No.  50. — Aged  55,  female ;  distal  1  cm.  solid. 

No.  56. — Aged  42,  male  ;  distal  1  cm.  solid. 

No.  75. — Aged  50,  male  ;  distal  1  cm.  solid. 

No.  80. — Aged  68,  male ;  distal  1  cm.  solid. 

No.  87. — Aged  65,  female;  distal  1  cm.  solid. 

No.  100. — Aged  51,  male  ;  distal  2  cm.  solid. 

In  regard  to  these  findings,  in  9  per  cent,  the  obliteration  was 
complete ;  in  12  per  cent,  it  was  limited  to  the  distal  end.  In  four 
of  the  nine,  the  ages  were  under  50 ;  and  in  six  of  the  twelve,  the 
same.  It  cannot  be  held,  therefore,  that  the  obliteration  is  merelv  a 
senile  form  of  atrophy,  as  has  been  sometimes  supposed.  The 
probability  is  that  both  the  complete  and  the  incomplete  occlusion  is 
due  to  past  inflammation,  which  has  been  followed  by  epithelial 
desquamation,  and  subsequent  cohesion. 

In  twenty-five  further  appendices  taken  between  the  ages  of  15  and 
25  inclusive,  there  were  two  of  incomplete  occlusion  ;  none  of  comp] 
In  one  of  these  two  (No.  24),  the  appendix  was  from  a  male,  aged  17  : 
the    terminal    2'5   cm.   were    solid.      In    the  other    (No.    5),   ;i    iei: 
aged  15,  the  distal   1  cm.   was  solid  ;  the   whole  organ  was  Dot   more 
than  5  cm.  (two  inches')  in  length  ;  the  cseca]  orifice  was  closed. 
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(9)  Closure   of  the  Caecal  Orifice. 

In  three  cases  the  orifice  was  closed. 

No.  31. — Aged  65,  male;  caecal  orifice  closed  ;  appendix  of  full  size. 
Contents  :  somewhat  abundant  white  granular  material,  which  on 
microscopic  examination  was  found  to  consist  of  shed  columnar 
epithelial  cells,  and  much  finely  granular  debris,  with  a  certain  number 
of  polymorphonuclear  leucocytes.  It  presented  four  or  five  slender, 
incomplete  diaphragms ;  and  areas  of  sieve-like  appearance,  resulting 
from  enlargement  of  the  gland  orifices. 

No  79. — Aged  66,  male ;  caecal  orifice  closed.  A  firm,  plump, 
appendix,  unusually  stiff.  Lumen  irregular ;  results  of  ulceration, 
recognizable ;  a  little  mucus  lying  here  and  there  on  the  mucosa. 

No.  85. — Aged  67,  female  ;  caecal  orifice  closed  ;  the  distal  end  for 
5"5  cm.  converted  into  a  solid  cord  without  being  markedly  shrunken. 
Beyond  the  obliterated  orifice  the  lumen  for  3  cm.  is  slightly  dilated, 
and  contains  a  soft  white  material  which  proved  to  be  shed  epithelium. 

(10)  Neoplasms. 

In  two  cases  new  growths  were  encountered,  which  had  escaped 
diagnosis  during  life.  As  both  forms  of  growth  are  uncommon  in 
this  particular  position,  I  have  ventured  to  introduce  figures  of  them. 

No.  2. — Aged  42,  male  ;  appendix  unusually  large.  Contents  :  Pale 
yellow,  granular,  with  some  mucin  and  a  little  blood  clot ;  no 
sedimentary  residue  on  irrigation.  This  appendix  was  the  seat  of  a 
typical  carcinoma,  resembling  in  miniature  exactly  such  a  one  as  might 
occur  in  the  colon.  I  have  thus  described  the  specimen  in  the 
catalogue  of  the  Koyal  College  of  Surgeons'  Museum. 

1,755  (1).  A  vermiform  appendix  which  is  somewhat  dilated  and 
elongated ;  the  two  or  three  circular  apertures  seen  from  the  interior 
are  the  mouths  of  small  sacculi.  Occupying  about  4*5  cm.  (1^  in.)  of 
its  lumen,  towards  the  proximal  end,  there  is  a  new  growth,  the  distal 
part  of  which  is  pedunculated  and  papillary  ;  elsewhere  the  tumour  is 
superficially  ulcerated,  and,  as  seen  in  the  section,  has  invaded  the 
muscular  wall.  Microscopic  examination  shows  it  to  be  a  columnar- 
celled  carcinoma.  From  a  man,  aged  42,  who  was  admitted  with  a 
hard  nodular  mass  in  the  epigastrium.  After  death  this  was  found 
to  lie  between  the  liver  and  transverse  colon — i.e.,  it  was  peritoneal ; 
the  gut  was  embedded  in  its  lower  border,  but  no  perforation  had 
taken    place.     The    gall    bladder,  which    contained    calculi,    was  com- 
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pletely  surrounded,  and  infiltrated  with  new  growth.  Sessile  and 
pedunculated  masses  were  freely  scattered  over  the  peritoneum. 
The  stomach  and  duodenum  were  intact,  although  the  lumen  of 
the  latter  was  narrowed  by  the  carcinomatous  mass  external  to  it. 
The  head  of  the  pancreas  was  involved  in  the  new  formation,  the 
primary  site  of  which  was  possibly  this  gland.  Histologically  the 
growths  in  the  various  positions,  other  than  the  appendix,  proved 
to  be  carcinomata  of  spheroidal-celled  kind.  It  would  seem  therefore 
that  the  typically  columnar-celled  carcinomatous  neoplasm  in  the 
appendix  was  of  independent  origin.  That  it  arose  by  the  direct 
implantation  of  a  fragment  detached  from  the  growth  in  the  pancreas 
or  gall-bladder  and  conveyed  by  way  of  the  common  duct  into  the 
intestine,  is  improbable  ;  the  proteolytic  action  of  the  pancreatic  ferment 
renders  such  a  supposition  unlikely.  Carcinoma  of  the  stomach, 
although  so  very  common,  is  never  followed  by  implantation-metastasis 
in  the  intestine. 


Fig.  11. 
A  vermiform  appendix  into  the  interior  of  which  there  1  I    luminous, 

necrosing  tumour,  which  has  invaded  the  muscular  wall,  and  which  microscopic 
examination  shows  to  be  a  columnar-celled  carcinoma.     (Natural  size.) 

urae  cvplicalio. 
Appendix  vermiformis  cujus  in  cavitate  projicitur  tumor,  pariete  musculari 
invaso.    quem    scrutatio    miorosoopioa    oaroinoma    esse     demonstrat     eellulis 
eylindriois  constructum.     (Magnitudinis  naturalis.) 


No.  66.     Aged  53,  male;  a  particularly   well  developed   □ 
long    and    proportionally    large    appendix.      Contents:    an    incomplete 
voluminous    cylinder    of    white     friable     material     (shed     epithelium) 

iv— pa  3 
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admixed  in  the  distal  5  cm.  with  pale  yellowish  brown  fecal  material. 
Washings  from  the  interior  :  a  small  quantity  of  very  fine  brownish 
particles,  not  sufficiently  heavy  to  settle  with  any  rapidity,  and  of  the 
kind  found  to  consist  in  other  cases,  of  plant  debris.  Growing  from  the 
mucosa,  near  its  middle,  there  are  two  small  pedunculated  tumours, 
like  those  at  times  found  in  the  colon.  Microscopic  examination  shows 
them  to  be  simple  adenomata.  The  intestine  in  this  case  was  not  slit 
up  and  examined  at  the  autopsy.  Whether  it  was  similarly  affected  or 
not  cannot,  therefore,  be  stated.  The  cause  of  death  was  nephritis. 
The  specimen  is  preserved  in  the  Museum  of  the  Royal  College  of 
Surgeons  (1513'2). 


Fig.  12. 
A  vermiform  appendix,  showing  two  small  pedunculated  adenomata  growing 
from  the  mucosa.     Natural  size. 

Figurae  explicatio. 
Appendix  verrniformis  cujus  in  cavitate  projiciuntur  duo  tumores  glaudulares 
quorum  uterque  pedunculo  tenui  praeditus  est. 


An  Examination  of  the  Appendicular  Contents  from  Twenty- 
five  Subjects  between  the  ages  of  15  and  25  years 
inclusive,  dying  from  causes  other  than  disease  of  the 
Appendix. 

This  decade  was  selected  since  it  is  that  in  which  appendicitis  is 
most  common.  The  contents  comprise  shed  epithelium  admixed  with 
fecal  material  ;  or  either  of  these  singly.  In  three  cases,  small,  more 
resisting  pellets,  or  scybala,  were  present ;  these  on  being  crushed  in 
glycerine  and  examined  microscopically,  were  found  to  consist  of  the 
usual  disintegrating  plant  structures,  without  any  differentiated  centres; 


Section  of  Pathology  139 

they  have  been  already  referred  to  under  the  heading  of  Appendicular 
Scybala.  A  microscopic  examination  of  the  contents  was  made  in  every 
case.  It  disclosed  nothing  new,  and  nothing,  therefore,  that  needs 
detailing,  except  that  in  one  instance  there  were  a  few  microscopic 
angular  scales  of  reddish  brown  colour,  which  slowly  disappeared  on 
running  HC1  under  the  cover  glass,  and  may  be  taken  as  rust,  for  like 
some  forms  of  ferric  oxide  they  presented  a  subcrystalline  structure,  and 
became  paler  before  their  disappearance. 

Conclusions. 

Promising  as  the  suggestions  are,  viz.,  that  the  ingestion  of  particles 
of  the  enamel  detached  from  cooking  utensils,  or  of  particles  of  steel 
from  flour  milled  with  steel  rollers,  is  causally  related  to  the  production 
of  appendicitis,  the  verdict  is  against  both.  In  an  examination  of  the 
contents  of  100  appendices  taken  from  persons  over  40  years  of  age 
dying  from  disease  unconnected  with  the  appendix,  I  have  not 
encountered  either  a  macro-  or  a  microscopic  particle  of  either  ;  and  the 
same  is  true,  with  one  exception,  of  the  contents  of  twenty-five 
appendices  taken  between  the  ages  of  15  and  "25  years,  the  decade  in 
which  appendicitis  is  most  common  ;  in  the  case  referred  to,  the  contents 
included  a  few  microscopic  flakes  of  ferric  oxide. 

Moreover,  a  critical  microscopic  examination  of  the  centres  of  twenty- 
five  appendicular  concretions  revealed  no  particles  either  of  enamel  or 
of  steel,  which  might  have  acted  as  nuclei  in  their  production.1 
Whatever  may  have  been  the  case  in  the  past,  flour  as  at  present 
prepared  with  steel  rollers,  is  free  of  visible  metallic  particles. 

This  conclusion  is  confirmed  by  the  chemical  examination  of  roller- 

1  Mr.  Wilfrid  Trotter  tells  me  that  he  ouce  removed  a  flake  of  such  enamel,  as  large  as  a 
sixpence,  from  the  anus,  where  it  had  produced  a  fissure. 

I  may  here  point  out  that  in  appendicular  contents  minute  scales  are  not  infrequently 
found,  which  at  first  suggest  enamel.  The  scales  are  translucent,  angular,  sharply  fractured, 
of  buff  colour  and,  curiously  enough,  often  include  blackish  browu  couidia  and  short 
fragments  of  mycelium.  They  are  unaffected  by  the  strongest  HOL  On  gently  warming 
with  HNO;),  however,  they  rapidly  disappear,  whilst  an  oily  looking  scum  rises  to  the  surface 
of  the  acid,  and  a  microscopic  examination  shows  that  the  scale  has  been  replaced  by  groups 
of  colourless,  transparent  droplets.  These  puzzling  objects  clearly  consist  of  a  soap,  or 
complex  body  from  which  the  HNO:t  has  split  off  some  form  of  fat. 

Dr.  H.  Maclean  tells  me  that  the  same  reaction  is  given  by  certain  of  the  fatty  subfll 
once  known    as    Protagons.     In    the    form  of  compact   tresses  of  remarkahh  ular 

crystals,  a  chemical  substance  giving  the  same  reaction  may  be  nut  with  m  appendicular 
contents;  the  droplets  into  which  the  crystals  arc  transformed  by  means  ol  HN<>j  have  all 
the  mierophysical  aspects  of  fat  ;    and  after  being  washed,  are    colourable    with   - 
solution. 

jy — pa  3a 
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milled  flour,  for  inorganic  iron — i.e.,  iron  not  organically  combined 
with  it,  the  well  known  presence  of  which  latter  is  demonstrable  only 
after  incineration.  The  finest  roller-milled  flour  is  passed  between  no 
fewer  than  thirteen  pairs  of  rollers  ;  and  this,  if  any  did,  should  contain 
inorganic  iron  in  conspicuous  amount.  Between  the  processes  of  rolling, 
the  bran  or  pericarp  of  the  "  berry  "  is  removed  by  means  of  silk  sieves, 
and  the  use  of  air-currents,  until  there  remain  only  single  and  clustered 
grains  of  starch,  with  fragments  of  the  cells  which  contained  them.  In 
such  finely  prepared  flour,  nevertheless,  a  minute  examination  (made  by 
adding  glycerine  and  distributing  the  mixture  beneath  a  cover  glass) 
will  reveal  the  persistence  of  a  certain  number  of  minute  fragments  of 
pericarp,  together  with  pieces  of  the  stiff,  thick-walled  hairs  which 
grow  from  its  outer  layer.  The  embryo  or  "  germ  "  is  completely 
removed  in  the  early  stages  of  the  process.  The  presence  of  pericarp 
in  the  finest  white  flour  proves  that  this  source  of  the  "accessory 
factor  "  or  vitamine  is  never  completely  removed,  although  the  other 
source,  the  germ,  is.  Some  of  these  fragments  include  cells  of  the 
aleurone  layer,  with  their  contained  granules ;  some  the  coloured  film 
and  cells  external  to  it ;  and  others  the  coloured  cells  only. 

The  following  tests  for  inorganic  or  uncombined  iron  were  carried  out 
upon  two  samples  of  stone-milled  flour  obtained  from  different  sources  ; 
and  one  of  the  best  white,  roller-milled  kind.  The  action  of  dilute 
hydrochloric  acid  was  allowed  to  proceed  for  ten  days  at  the  room 
temperature,  the  flasks  being  closed  with  rubber  stoppers,  and  the  con- 
tents swirled  daily.  Of  each  sample  of  flour,  7  grm.  were  used, 
and  to  each  flask  were  added  40  c.c.  of  a  mixture  of  one  volume  of 
HC1  and  two  volumes  of  distilled  water.  The  filtrate  gave  no  im- 
mediate reaction  with  freshly  made  solution  of  potassium  ferrocyanide. 
Other  portions  of  the  filtrates  were  tested  with  the  extremely  delicate 
reagent,  ammonium  sulphocyanide,  2  c.c.  of  a  solution  being  added  to 
a  volume  of  the  filtrate  that  was  equal  in  each  case,  the  test  tubes  used, 
moreover,  being  of  the  same  calibre.  In  all  three,  a  pale  pink  was 
produced,  showing  the  presence  of  a  minute  trace  of  iron.  The  tint 
was  decidedly  in  excess  of  that  hardly  recognizable  when  the  reagent 
was  added  to  a  mixture  of  one  volume  of  HC1  to  two  of  distilled 
water;  it  being  well  known  that  the  acid  frequently  contains  a  faint 
trace  of  iron.  A  critical  inspection,  made  by  viewing  the  contents  of 
the  tubes  from  above,  showed  that  the  tint  in  the  case  of  the  steel-milled 
flour  was  very  slightly  deeper  than  in  the  stone-milled  ;  this  minute 
excess  is,  of  course,  attributable  to  the  action  of  the  rollers. 
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The  presence  of  this  trace  of  inorganic  iron  in  flour  is  explicable,  I 
believe,  in  the  following  manner  :  On  submitting  intact  wheat  to  the 
action  of  HC1,  using  a  similar  weight,  viz.,  7  grm.,  and  40  c.c.  of  the 
same  dilute  HC1,  I  found  that  the  nitrate  after  the  same  ten  days' 
maceration,  gave  as  pink  a  tint  with  ammonium  sulphocyanide  solution  as 
the  flour.  The  wheat  was  crushed  in  the  acid  solution  in  a  chemically 
clean  glass  mortar.  Furthermore,  the  same  weight  of  bran  gave  a 
deeper  pink  than  the  wheat.  The  whole  of  these  observations  were 
carried  out  contemporaneously,  the  series  of  colours  being  compared 
side  by  side. 

The  conclusion  to  be  drawn  is  that  the  trace  of  iron  in  the  different 
kinds  of  flour  is  already  present  in  the  untreated  wheat,  and  this  can 
only  be  derived  from  inorganic  dust.  Any  sample  of  earth,  or  indeed  of 
dust  (even  that  deposited  on  the  shelves  of  a  pathological  laboratory), 
when  boiled  with  dilute  HC1  will  yield  a  filtrate  which  gives  .a  well 
pronounced  blue  colour  with  potassium  ferrocyanide.  The  source  of 
the  iron-containing  dust  in  the  grain,  it  may  safely  be  assumed,  is  the 
wheat-field. 

Observation  :  July,  1920.  A  small  amount  of  the  soil  from  a  Surrey 
wheat-field  (some  way  from  a  main  road)  was  dried  on  glass,  and 
powdered  with  the  finger.  Of  the  finest  portion,  2  mg.  were  boiled 
with  8  c.c.  25  per  cent.  HC1,  and  filtered.  The  clear  filtrate  yielded 
a  well-marked  blue  with  potassium  ferrocyanide  ;  with  potassium 
ferricyanide,  no  trace  of  colour.  The  acid  solution  itself  gave  no 
reaction  with  either. 

Some  such  dust  may  be  carried  by  the  wind  ;  but  the  corn,  as  it 
falls,  on  being  cut,  and  during  its  stacking,  will  be  readily  contami- 
nated from  the  soil.  The  actual  grain  is,  it  is  true,  protected  by  its 
glumes  and  pale*  ;  but  in  the  process  of  thrashing,  the  pericarp  will  be 
freely  exposed  to  the  dust  already  on,  and  raised  from  the  outer  cover- 
ings, as  well  as  from  the  stalk,  splashed,  too,  it  may  be,  with  soil  from 
heavy  rain.  The  reason  why  a  more  pronounced  reaction  is  given  by 
the  bran  (or  pericarp)  is  that  this  would  naturally,  weight  for  weight, 
represent  a  larger  area  exposed  to  contamination. 

A  microscopic  study  of  the  pericarp  by  means  of  longitudinal  ami 
transverse  sections  made  after  the  dried,  ripe  grain  had  been  soaked  in 
water,  and  then  slowly  hardened  in  increasing  strengths  of  alcohol, 
the  sections  being  mounted  in  glycerine,  show-  u-  ptractun 
briefly,  as  follows.  Proceeding  from  without  inwards,  it  consists  of: 
(1)   Two    layers  of    ilat,    much    elongated,    and    longitudinally   disp 
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cells  ;  (2)  a  single  layer  of  somewhat  similar  cells,  the  long  axes  of  which 
cross  the  preceding  exactly  at  right  angles  ;  (3)  a  thin  sheet  or  film  of 
homogeneous,  orange-coloured  material,  around  which  no  enclosing  cell 
wTalls  can  be  discovered  (T^  oil),  the  material  lying  simply  between  (2) 
and  the  aleurone  cells  which  succeed  (this  is  the  source  of  the  familiar 
colour  of  bran)  ;  (4)  a  single  series  of  thick  walled,  cuboidal  cells, 
each  of  which  encloses  a  compact  mass  of  aleurone  granules  (as 
viewed  on  the  flat,  these  cells  are  polyhedral) :  to  this  succeeds  the 
larger,  more  thinly  walled  cells  of  the  endosperm,  filled  with  starch 
grains. 

Is  the  coloured  substance  the  holder  of  the  water-soluble  vitamine  ? 
Dr.  Gowland  Hopkins,  to  whom  I  made  this  suggestion,  writes  to  me, 
that  most  persons  "think  in  particular  of  the  aleurone  layer"  (as  the 
seat  of  the  vitamine)  "  but  on  no  direct  evidence." 

If  bran  is  soaked,  or  boiled  in  distilled  water,  the  filtrate  is  of  a  faint 
yellow  tint,  whereas  if  the  bran  is  treated  with  absolute  alcohol  or  with 
xylol,  no  trace  whatever  of  colour  is  extracted.  This  may  be  worth 
notice,  since  plant  vitamine  in  other  cases  appears  to  be  associated  with 
colour-substances.  The  determination  of  this  point,  however,  as 
Hopkins  admits,  would  be  exceedingly  difficult. 

The  presence  of  inorganic  iron  in  Appendicular  Concretions  is  readily 
demonstrable;  but  in  this  they  do  not  differ  from  ordinary  fsecal 
material.  Of  three  full-sized  stercoliths,  one  yielded  no  iron ;  the 
second  a  trace  ;  the  third  a  well-pronounced  amount ;  a  fourth,  of 
smaller  size,  gave  as  good  a  reaction  as  the  last.  The  four  concretions 
were  from  different  cases. 

In  Normal  Fauces,  iron  in  an  inorganic  form  is  of  constant  occurrence, 
but  the  following  observations  may  be  cited  in  connexion  with  the 
subject  under  consideration. 

Observation  :  The  material  examined,  which  was,  of  course,  from  a 
healthy  person  living  on  a  regular  and  ordinary  diet,  was  treated  (when 
quite  fresh  and  in  small  bulk)  many  times  with  alcohol,  and  kept  at 
37°  C,  in  order  to  remove  as  far  as  possible  the  stercobilin  ;  and  after- 
wards dried  in  the  incubator.  The  bulk  finally  used  was  that  of  a 
moderately  sized  concretion.  This  was  ground  in  a  glass  mortar  with 
25  per  cent.  HC1  and  filtered.  The  filtrate  was  clear,  but  of  a  moderate 
yellowish-brown  tint.  With  this,  potassium  ferrocyanide  solution  gave 
an  immediate  blue,  which  appeared  as  green  owing  to  the  coloration 
of  the  filtrate,  showing  the  presence  of  a  ferric  compound  :  with 
potassium   ferricyanide,  a  marked  green,   indicating  the  presence  of  a 
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ferrous  compound  derived  from  the  ferrous  sulphide,  the  presence  of 
which  appeared  from  the  evolution  of  H.,S  on  the  addition  of  the  HC1 
during  the  preliminary  trituration.  A  second  sample,  of  a  different  date, 
yielded  precisely  the  same  results. 

That  the  source  of  the  inorganic  iron  is  not  attributable  solely  to  the 
ingestion  of  flour  was  proved  as  follows  : — 

Observation  :  The  use  of  flour  in  every  form  (bread,  pastry)  was 
discontinued  for  a  week,  the  starch  consumed  being  limited  to  potatoes, 
rice  (in  grain),  and  oats  (unrolled).  A  sample  was  taken  on  the  fifth, 
and  a  second  on  the  seventh  day  ;  and  in  conjunction  with  these  a 
sample  was  examined  which  was  obtained  the  day  before  the  change 
of  diet.  These  were  treated  with  alcohol,  and  afterwards  dried  as 
already  described.  An  accurate  comparative  study  was  made  of  the 
three,  by  taking  2  grm.  of  each  sample  of  the  dried  material  (some- 
what more  than  that  composing  a  large  stercolith),  rubbing  it  in  a 
glass  mortar  with  20  c.c.  25  per  cent.  HC1,  and  filtering.  From  each 
sample  the  HC1  at  once  liberated  H.2S,  showing  the  presence  of  iron 
combined  as  ferrous  sulphide.  The  amount  was  equally  marked  in  all. 
The  filtrate  in  each  was  clear,  and  of  moderate  yellowish-brown  tint. 
Equal  quantities  were  put  into  six  test-tubes  of  the  same  calibre,  and 
tested,  three  with  potassium  ferrocyanide  solution  just  made,  and  three 
with  potassium  ferricyanide.  With  the  ferrocyanide  each  gave  an 
olive-green  colour  ;  i.e.,  Prussian  blue  masked  by  the  yellowish-brown 
tint  of  the  filtrate.  (If  the  ferric  reaction  is  carried  out  in  fluid  tinted 
with  picric  acid  this  modification  of  the  blue  is  very  obvious.)  With 
the  ferricyanide  a  very  pronounced,  deep  bluish-green  resulted  ;  thus 
proving  that  the  iron  present  was  chiefly  in  the  form  of  ferrous  chloride 
derived  from  the  ferrous  sulphide  by  the  action  of  the  hvdrochloric 
acid.  On  the  closest  scrutiny  I  could  detect  no  difference  in  the  depth 
of  coloration  of  any  of  the  three  tubes  of  each  group  :  there  was  as 
much  iron  in  the  two  samples  where  the  use  of  flour  had  been  strictly 
excluded,  as  in  that  taken  the  day  before  its  exclusion. 

The  presence  of  iron  in  the  faeces,  in  an  inorganic  form,  chiefly  or 
entirely  combined  with  sulphur,  has  been  long  known  to  physiological 
chemists ;  and  with  the  remark  that  the  knowledge  antedates  the  rise  of 
appendicitis  I  may  conclude. 

"  In  den  Facalstoffen  ist  das  Eisen  meist  bauptsaohlioh  odor  gar. 
Schwefelverbindung  enthalten."  ' 

1  Hoppe-Seyler,  "  Physiolopiseke  Cheimo."  1881. 
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Some    Experiments     bearing    on    the    Local    Formation    of 

Antibodies.1 

By  W.  W.   C.  Topley,  M.D.,  RK.C.P. 

The  experiments  here  briefly  reported  were  undertaken  in  order  to 
see  whether  any  evidence  could  be  obtained  of  the  local  formation  of 
antibodies  or  of  possible  intermediary  substances,  at  the  site  of  inocula- 
tion of  a  relatively  large  dose  of  a  killed  bacterial  suspension.  Since 
the  results  were  uniformly  negative  they  will  be  dealt  with  very 
briefly. 

The  method  adopted  was  the  preparation  of  an  extract  of  the 
connective  tissue,  mainly  muscle,  into  which  the  suspension  had  been 
previously  injected,  and  the  examination  of  this  as  regards  (a)  its 
power  of  inducing  phagocytosis  of  the  homologous  bacteria,  and  (b) 
its  influence  (if  any)  on  the  phagocytosis  of  the  same  bacteria  in  the 
presence  of  normal  and  of  immune  serum.  A  similar  tissue  extract 
from  a  part  remote  from  the  site  of  inoculation  was  examined  as  a 
control. 

The  animals  employed  were  rabbits.  The  bacterial  suspension  was 
prepared  from  a  strain  of  the  Staphylococcus  aureus,  and  the  same 
strain  was  used  throughout,  both  for  the  inoculations  and  for  the 
phagocytic  experiments.  The  injections  were  made  in  all  cases  into 
the  thigh  muscles  of  the  left  leg.  The  dose  given  contained  in  most 
cases  1,000,000,000  killed  cocci  per  kilo  body  weight  of  the  animal 
employed.  In  a  few  cases  it  contained  ten  times  this  amount.  In 
certain  experiments  a  second  inoculation  was  made  after  a  varying 
number  of  days,  at  the  same  site  as  the  first.  In  every  case  a  control 
inoculation,  consisting  of  the  same  volume  of  saline  solution  was  made 
into  the  thigh  muscles  of  the  right  leg. 

The  extracts  were  prepared  as  follows  :  The  animal  was  anaesthetized 
and  the  subclavian  artery  was  cut  across.  A  sample  of  blood  was 
retained  and  the  animal  was  then  allowed  to  bleed  to  death.  The 
abdomen  was  opened  and  a  canula  inserted   into  the  descending  aorta, 

1  At  a  meetiug  of  the  Section,  held  April  '20,  1920. 
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and  the  animal  was  perfused  with  one  litre  of  sterile  saline.  As  soon 
as  the  perfusion  was  completed,  a  portion  of  the  tissues  from  each  thigh 
in  the  immediate  vicinity  of  the  inoculations,  was  removed  aseptically. 
The  tissues  were  finely  minced,  while  kept  at  a  temperature  of  0°  C, 
and  were  then  ground  with  sterile  sand  at  the  same  temperature. 
The  pulverized  mass  was  then  transferred  to  sterile  glass  tubes  and 
submitted  to  high  speed  centrifugalization.  In  most  cases  the  extracts 
were  prepared  one  day  and  tested  after  being  on  ice  for  twenty- 
four  hours. 

The  rabbits  were  killed  and  the  extracts  prepared  at  varying  intervals 
after  the  inoculations.  These  intervals  actually  varied  between  one  and 
a  half  hours  and  nine  days. 

The  bacterial  suspension  used  in  the  phagocytic  experiments  was  in 
all  cases  prepared  from  a  twenty-four  hours'  agar  growth  of  the  same 
staphylococcus  as  was  employed  for  inoculation.  Washed  human  leuco- 
cytes were  used  in  all  cases.  Incubation  was  carried  out  in  capillary 
tubes  for  fifteen  minutes  at  37°  C.  Films  were  prepared  in  the  usual 
way  and  the  bacteria  contained  in  50  cells  were  enumerated  in  each  film, 
the  number  of  phagocytic  and  non-phagocytic  cells  being  also  noted. 

In  every  experiment  the  extract  from  the  site  of  inoculation  and  the 
control  extract  from  the  tissues  of  the  opposite  thigh  were  tested  for 
the  presence  of  opsonin.  They  were  also  tested  in  the  presence  of  one 
or  more  specimens  of  serum  from  the  animal  from  which  they  had  been 
prepared,  and  in  many  cases  against  the  serum  from  a  normal  rabbit. 
It  seemed  possible,  in  view  of  our  knowledge  of  the  properties  of  exudates 
resulting  from  bacterial  injections,  that  the  extracts,  even  if  devoid  of 
any  power  of  inducing  phagocytosis,  might  either  increase  or  diminish 
the  opsonic  action  of  the  blood  serum  ;  and  that  any  influence  of  this 
kind  might  vary,  in  degree  and  perhaps  in  direction,  with  the  interval 
elapsing  between  the  inoculation  of  the  bacterial  suspension  and  the 
preparation  of  the  extract. 

There  are  certain  well-known  sources  of  error  involved  in  experiments 
of  this  type.     Such  tissue  extracts  have,  in  the  great  majority  of  ca-   - 
the   power  of  binding  complement;  and  their   chemical   and   physical 
constitution  is  so  complex  that  the  nature  and  extent  of  their  react 
with  serum,  apart  altogether  from   any   antibodies   which   they   might 
contain,  is  at  present  largely  unknown. 

All  the  extracts  studied  in  these  experiments  had  the  power  of 
binding  complement.  On  the  other  hand  the  routine  control  test  with 
an  extract   prepared  from  a  similar    tissue    remote  from   the   -  : 
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inoculation,  as  well  as  several  control  experiments  carried  out  with 
similar  extracts  prepared  from  normal  rabbits,  showed  no  evidence  of 
any  influence  on  the  degree  of  phagocytosis  induced  by  normal  or 
immune  serum.  Titration  of  the  extracts  as  regards  their  anti- 
complementary power  showed,  in  almost  every  case,  that  this  was 
abolished  by  diluting  them  ten  times  with  normal  saline,  and  in  many 
experiments  observations  were  made  on  the  effect  of  extracts,  diluted  to 
this  and  to  higher  degrees,  on  phagocytosis. 

The  whole  series  of  experiments  gave  uniformly  negative  results. 
The  extracts  themselves  never  induced  more  than  a  minimal  degree  of 
phagocytosis.  They  neither  increased  nor  decreased  the  degree  of 
phagocytosis  occurring  in  the  presence  of  normal  or  immune  serum. 
The  extracts  from  the  tissues  at  the  site  of  inoculation  of  the  bacterial 
suspension  differed  in  no  demonstrable  way  from  those  prepared  from 
other  situations  in  the  same  animals,  nor  from  similar  extracts  prepared 
from  normal  animals. 

While  these  results  are  thus  only  of  negative  interest,  they  form 
one  more  instance  of  failure  to  obtain  evidence  of  the  local  formation 
of  antibodies,  and  to  this  extent  may  perhaps  render  us  still  more 
critical  of  the  somewhat  slender  evidence  on  which  the  view  that  such 
local  production  does  occur  is  based. 

The  experiments  most  frequently  quoted  in  support  of  this  contention 
are  those  of  von  Dungern,  since  these  constitute  one  of  the  few  instances 
in  which  definite  evidence  of  local  antibody  production  seems  to  have 
been  obtained.  This  investigator,  while  engaged  in  immunizing  rabbits 
to  majaplasma,  made  the  observation  that  the  aqueous  humour  showed 
no  trace  of  precipitin  for  this  substance,  although  the  blood  serum 
contained  large  amounts.  He  further  demonstrated  that  simple  removal 
of  the  aqueous  humour  caused  no  subsequent  passage  of  antibodies  into 
the  anterior  chamber  of  the  eye  ;  and  concluded  that,  so  long  as  the 
tissues  of  the  iris  remained  intact,  the  anterior  chamber  was  cut  off 
from  all  precipitin  produced  elsewhere.  Several  rabbits  were  taken  and 
the  aqueous  humour  was  withdrawn  from  the  right  eye  of  each  and 
replaced  by  majaplasma  diluted  four  times  with  water.  In  several 
rabbits  suppuration  supervened  and  so  spoiled  the  experiment.  In  one 
rabbit,  however,  the  eye  healed  rapidly  and  after  eight  days  showed  no 
signs  of  inflammation.  The  aqueous  humour  withdrawn  from  it 
remained  perfectly  clear,  and  when  mixed  with  diluted  majaplasma 
produced  a  heavy  precipitate.  The  aqueous  humour  from  the  other  eye 
and  also  the  blood  serum  were  examined  without  finding   any  trace  of 
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precipitin.  A  similar  examination  made  on  the  following  day  gave 
exactly  similar  results.  Later,  the  blood  serum  showed  the  presence  of 
precipitin,  and  after  four  days  the  precipitin  content  of  the  serum  and 
the  aqueous  humour  from  the  right  eye  became  equal.  Von  Dungern 
concludes  from  this  experiment  that  we  have  the  best  possible 
proof  that  not  only  a  few  organs  but  every  type  of  cell  can  produce 
antibodies. 

Bonier  (1901)  immunized  rabbits  against  abrin  by  way  of  the  con- 
junctiva, and  found  as  a  result  that  the  spleen,  the  bone-marrow  and  the 
conjunctival  tissue  of  the  eye  exposed  to  abrin  contained  anti-abrin, 
while  the  conjunctiva  of  the  other  eye  contained  none. 

Hektoen  (1911),  however,  points  out  that  at  the  time  when  Homer 
made  his  examinations  the  blood  was  also  antitoxic,  and  since  the  eye 
treated  with  abrin  had  been  the  seat  of  several  attacks  of  inflammation, 
while  the  other  eye  had  remained  in  a  normal  condition,  there  is  a 
distinct  possibility  that  the  anti-abrin  in  the  conjunctiva  of  the  treated 
eye  may  have  been  derived  from  the  blood  and  lymph. 

Wassermann  and  Citron  (1905)  estimated  the  amount  of  lysin  for 
the  Bacillus  typhosus  in  the  blood  serum  and  in  the  serum  of  peritoneal 
and  pleural  exudates  after  single  injections  of  typhoid  bacilli,  given 
intravenously,  intrapleurally  and  intraperitoneally.  The  exudates  were 
produced  by  aleuronat  injections.  They  found  that  in  certain  cases  the 
serum  from  the  pleural  and  peritoneal  exudates  of  animals,  which  had 
been  given  intrapleural  and  intraperitoneal  injections,  produced  lysis  in 
higher  dilutions  than  did  the  blood  serum  ;  and  they  consider  that  this 
fact  may  be  explained  by  assuming  the  local  formation  of  antibodies  by 
the  cells  of  the  pleura  and  peritoneum. 

Hektoen  (1911),  in  an  extremely  careful  study  on  the  question  of 
the  local  production  of  lysins,  agglutinins  and  opsonins  for  rat  and  goat 
corpuscles  by  the  tissues  of  the  anterior  chamber  of  the  eye  and  of  the 
pleural  and  peritoneal  cavities  of  dogs,  was  unable  to  find  any  evidence 
of  such  formation.  These  antibodies  never  occurred  in  these  situations 
in  higher  concentration  than  in  the  blood  ;  often  the  antibody  content 
of  the  aqueous  humor  and  the  pleural  and  peritoneal  exudates  was 
considerably  lower  than  that  of  the  serum  :  while  immune  bodies  of  this 
type  could  never  be  demonstrated  in  the  fluids  at  the  site  of  inoculation 
earlier  than  in  the  blood  stream.  Again,  there  was  no  difference  in  the 
antibody  content  of  the  blood  serum  and  pleural  exudate.  a<  beta 
those  dogs  which  received  the  injection  of  antigen  intrapleurally  anil 
those  which  received  it  intravenously. 
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Wasserniann  and  Citron  (1905)  injected  killed  typhoid  bacilli  into 
the  ears  of  rabbits,  afterwards  ligating  the  ear  for  two  hours.  On  the 
tenth  day  they  determined  the  amount  of  lysin  in  the  serum,  and  then 
amputated  the  ears  of  certain  of  the  rabbits.  In  one  of  these  animals, 
the  subsequent  fall  in  the  antibody  content  was  decidedly  more  rapid 
than  in  the  control  animals. 

Hektoen  (1911),  in  the  paper  referred  to  above,  describes  several 
experiments  made  by  him  in  investigating  the  role  of  the  subcutaneous 
tissues  in  antibody  production.  He  argues  that,  if  antibodies  are  pro- 
duced locally  at  the  site  of  inoculation,  it  would  be  reasonable  to  expect 
that  subcutaneous  injection  of  antigen  into  many  places  simultaneously 
would  give  rise  to  a  large  production  of  antibodies.  Two  dogs  were 
injected  with  1  c.c.  per  kilo  weight  of  a  10  per  cent,  suspension  of  foreign 
corpuscles  in  ten  different  places,  using  goats'  cells  in  one  case  and  rats' 
in  the  other.  In  neither  case  did  the  resulting  antibody  curve  exceed, 
or  differ  materially  from,  that  which  was  produced  by  a  single  subcu- 
taneous injection  of  rat  or  goat  blood.  Acting  on  the  suggestion  of 
Wright,  that  massage,  after  injection  of  vaccine  into  a  limb,  might  give 
rise  to  a  sufficiently  marked  increase  of  antibodies  in  the  blood,  to 
prove  definitely  the  local  production  of  these  substances,  the  following 
experiment  was  performed.  Bat  or  goat  corpuscles  were  inoculated 
into  the  muscles  of  the  foreleg  in  dogs,  and  when  antibody  production 
was  well  under  way,  the  injected  tissues  were  subjected  to  skilled 
massage  for  twenty  minutes.  In  no  case  did  the  antibody  content  of 
the  blood,  carefully  tested  at  hourly  or  half-hourly  intervals  after  the 
massage,  show  any  such  decided  rise  as  to  indicate  any  production  of 
antibodies  at  the  site  of  injection.  Finally,  the  following  experiments 
were  undertaken  :  1  c.c.  of  a  10  per  cent,  suspension  of  goat  corpuscles 
per  kilo  weight  of  animal  was  injected  subcutaneously  into  the  lower 
part  of  the  right  foreleg  of  each  of  five  dogs.  Two  days  later,  the  right 
foreleg  was  amputated  in  two  of  the  dogs,  and  the  left  in  two,  while  in 
the  case  of  the  fifth  dog  nothing  was  done.  In  all  the  stumps  some 
suppuration  developed,  in  two  cases  quite  insignificant  and  in  no  case 
sufficient  to  affect  the  general  health  of  the  animals.  The  development 
of  the  specific  hemolysin  ran  a  practically  identical  course  in  the  two 
dogs  whose  left  forelegs  were  amputated,  and  in  those  whose  right 
forelegs  were  amputated,  while  all  four  showed  distinctly  less  antibody 
development  than  did  the  fifth  dog  which  was  left  undisturbed. 

Several  workers,  including  especially  Forsmann  (1905),  have  shown 
that    the    antibody    curve    varies  somewhat  according   to  the   site  of 
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injection,  and  this  latter  investigator  suggests  that  each  tissue  may  have 
its  own  antibody  curve.  Hektoen  (1911),  however,  points  out  that  this 
phenomenon  may  depend  simply  on  differences  in  the  rate  and  con- 
centration in  which  the  antigen  is  carried  from  the  places  of  introduction 
to  the  centres  where  antibodies  are  produced. 

With  the  exception  of  von  Dungern's  experiment,  and  possibly  that 
of  Homer,  there  is,  then,  no  striking  evidence  of  the  production  of 
antibodies  by  the  tissues  at  the  site  of  inoculation,  and  these  solitary 
and  uncorroborated  results  can  hardly  stand  against  the  far  greater 
weight  of  negative  evidence. 
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Observations  on  the   Psychogenetic   Psychoses.1 
By  Henry  Devine,  O.B.E.,   M.D. 

It  sometimes  happens  that  when  individuals  are  faced  with  a 
situation  of  a  strongly  affective  character,  instead  of  making  an  efficient 
adaptation  to  the  situation,  they  retreat  from  reality  and  develop  psychotic 
or  neurotic  symptoms.  Such  psychoses  have  been  variously  grouped 
under  the  terms  "  situation,"  "  emotional,"  or  "  psychogenetic  *' 
psychoses,  because  the  symptoms  are  definitely  related  to  and  pro- 
voked by  some  particular  psychic  experience.  The  situation  is  usually 
disagreeable  in  character,  but  not  necessarily  so.  Thus  cases  are 
reported  in  which  persons  who  have  learned  that  they  have  suddenly 
become  enriched  have  reacted  by  developing  a  psychosis,  and  even  in 
every-day  life  it  is  not  at  all  unusual  upon  the  receipt  of  good  news,  or 
when  congratulated  upon  some  achievement,  for  an  individual  : 
develop  feelings  of  depression,  uneasiness  and  apprehension.  Perhaps 
the  contrast  mechanism  in  such  instances  is  beneficial,  as  it  inhibits 
undue  egotism  and  elation,  and  thereby  maintains  the  proper  balance 
of  the  personality.  However  that  may  be,  the  point  to  be  emphasized 
is  that  any  emotional  experience  may  upset  the  mental  balance,  and 
that  the  psychogenetic  manifestations  which  occur  range  from  the 
quasi-normal  reactions  of  daily  life  to  the  gravest  psychotic  episodes. 

Considerable  attention  has  been  given  to  the  psychogenetic  mental 
disorders  by  German  writers,  and   in  America  Bernard  Grlueck  lias  ; 
duced  work   of  considerable  interest,  especially   in   relation  to  tin 
called  "prison"  psychoses  which  manifest  themselves  in  pi 
result  of  stress  and   confinement  [1  ] .  whilst    among   French   ol 

1  At  a  meeting  of  the  Seotdon,  held  December  9,  1919. 
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the  effect  of  an  emotional  situation  in  the  production  of  mental  disorder 
has  been  carefully  studied  by  Seglas  and  others  [2] .  The  recognition 
of  this  group  is  important  from  a  purely  clinical  standpoint,  but 
perhaps  it  is  from  the  psychological  viewpoint  that  their  study  is 
especially  of  value.  The  mental  mechanism  in  these  cases  is  often 
quite  clear,  the  conflict  is  on  the  surface  as  it  were,  and  the  significance 
and  purpose  of  the  psychosis  is  readily  understood.  By  recognizing, 
therefore,  the  psychogenetic  mechanisms  in  these  more  or  less  trans- 
parent cases  it  helps  in  some  degree  to  an  understanding  of  those  more 
obscure  cases  in  which  the  conflict  is  more  hidden,  the  content  of  the 
psychosis  less  comprehensible,  and  the  psychogenetic  factors  instru- 
mental in  their  production  less  easy  to  elicit. 

As  a  characteristic  example  of  a  psychogenetic  psychosis  the 
following  case  may  be  cited  [3]  :  — 

A  young  girl  was  engaged  to  be  married.  One  day  she  complained  of 
sickness  and  malaise  to  her  mother,  and  she  became  so  poorly  tliat  she  took  to 
her  bed.  Examination  revealed  the  presence  of  an  abdominal  tumour,  and 
from  the  history  it  appeared  that  she  had  not  menstruated  for  some  time.  She 
confessed  that  she  might  be  pregnant,  and  her  fiance  was  approached  upon 
the  subject.  One  or  two  days  after  her  lover  disappeared,  and  the  girl, 
after  a  period  of  anxiety  not  unnatural  in  the  circumstances,  became 
insane. 

When  admitted  to  the  asylum  she  was  in  a  state  of  the  greatest  elation, 
buoyantly  happy,  exti'emely  restless,  and  completely  disoriented.  Her  delusions 
were  all  about  her  marriage,  which  she  believed  was  about  to  be  celebrated, 
and  she  gave  invitations  to  all  the  nurses  to  be  present  at  the  ceremony,  which 
was  to  take  place  at  White  Lodge,  Richmond  Park,  which  she  thought  she 
owned.  She  wished  every  one  to  share  in  her  happiness,  and  she  was  over- 
flowing with  sympathy  and  pity  for  her  fellow  patients,  and  she  regarded 
herself  as  a  ministering  angel  come  to  look  after  them.  The  tumour 
rapidly  increased  in  size,  but  none  of  the  other  signs  of  pregnancy  ap- 
peared, and  it  was  found  that  she  was  suffering  from  an  ovarian  cyst. 
This  was  successfully  removed,  and  the  patient  made  a  rapid  and  uninter- 
rupted recovery,  both  in  respect  to  her  physical  and  mental  condition. 

The  clinical  features  to  be  observed  in  this  case  are  as  follows  :  (1) 
The  reaction  of  the  patient  to'life  had  been  normal,  in  a  general  way, 
before  the  outbreak  of  the  psychosis  ;  (2)  the  illness  was  directly  the 
result  of  a  painful  situation  ;  (3)  the  delusional  content  was  obviously 
related  to  the  experience  which  provoked  it ;  (4)  when  the  stress  was 
removed  the  patient  made  a  rapid  recovery.  These  four  features  are 
characteristic  of  a   psychogenetic  psychosis,  and  thus  the  case  may  be 
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regarded  as  typical.  Naturally  all  cases  are  not  so  clear  cut,  but  these 
features  are  always  more  or  less  in  evidence.  The  mental  mechanism 
in  this  case  is  also  characteristic.  The  patient  meets  with  what  is  to 
her  an  insurmountable  obstacle  in  life,  and  one  to  which  she  is  unable 
to  make  a  normal  adaptation.  Her  interest  retreats  from  reality,  and 
she  develops  a  phantasy  which  transforms  the  environment,  and  in  which 
the  mechanism  of  "  wish-fulfilment  "  is  evident.  The  mechanism  is 
one  of  regression,  the  patient  adapts  herself  to  the  situation  on  an 
infantile  level,  and  makes  her  life  a  fairy  story  as  it  were.  When  the 
obstacle  is  removed  the  interest  of  the  patient  flows  in  higher  channels 
and  she  again  regains  contact  with  reality. 

The  war  has  furnished  a  most  fruitful  field  for  the  study  of  psycho- 
genetic  mental  disorder.  It  is  perhaps  true  that  a  few  neurasthenic 
individuals  improve  under  army  conditions,  no  doubt  because  this  par- 
ticular atmosphere  affords,  in  such  instances,  a  more  complete  expression 
of  the  personal  trends  than  was  possible  in  civil  life,  yet  in  general  it 
is  more  true  that  military  life  does  not  constitute  a  favourable  environ- 
ment for  neuropathic  individuals,  and  the  conditions  in  the  Army  result 
in  the  mental  breakdown  of  a  number  of  individuals  who  have  been 
able  to  make  a  fairly  effective  adjustment  to  civil  life,  which  makes 
less  strenuous  demands,  and  only  requires  more  or  less  routine 
adaptations. 

The  fact  that  the  recovery-rate  is  so  much  higher  in  insanity 
occurring  in  the  Army  is  no  doubt  largely  due  to  the  fact  that  a  con- 
siderable proportion  of  the  cases  belong  to  the  group  of  the  psycho- 
genetic  psychoses,  and  they  tend  to  recover  upon  removal  from  the  stress 
which  has  produced  the  failure  in  adaptation.  If  we  view  the  neuroses 
and  functional  psychoses  as  a  method  of  retreat  from  reality,  as  a  failure 
of  adaptation  which  serves  unconsciously  to  protect  the  individual  from 
a  painful  situation,  it  is  interesting  to  trace  the  development  of  the 
various  mental  symptoms  from  the  milder  neurasthenic  syndromes  up 
to  the  more  severe  manifestations  as  observed  in  the  psychoses.  It  i^ 
often  possible  to  observe  the  gradual  onset  of  protective  nervou- 
symptoms  in  a  patient  who  has  recovered  from  a  war  neuronic 
time  comes  for  his  discharge  from  hospital,  when  lie  will  again  ha\ 
face  reality.  Dreams,  dizziness,  dyspepsia,  headaches,  tremors  and  the 
like  begin  to  develop,  all  of  which  indicate  a  regression  of  the  libido 
from  the  work  of  adaptation  to  reality,  and  the  re-animation  of  what 
Janet  describes  as  inferior  functions  or  modes  of  adaptation.  Thret 
cases  will    now  be  described   in   which   mental  Bymptoms  followed  a 
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traumatic  episode.     The  first  is  an  instance  of  a  severe  neurosis  which 
assumed  psychotic  intensity  following  an  emotional  experience. 

While  in  camp,  not  long  after  he  had  been  recruited,  a  soldier  witnessed  a 
distressing  accident  in  which  a  man  was  killed.  He  became  greatly  disturbed, 
could  not  eat  nor  sleep,  found  himself  unable  to  do  any  work,  and  eventually 
had  to  be  sent  to  hospital.  He  was  extremely  restless,  he  sat  up  in  bed 
wringing  his  hands  and  rubbing  his  hair,  and  continually  muttering,  and  at 
times  shouting  to  himself.  When  he  was  allowed  up  he  spent  his  time  pacing 
rapidly  round  the  garden,  all  the  while  rubbing  his  hair  frantically  with  both 
hands  in  a  regular  stereotyped  fashion.  He  made  a  great  noise,  roaring  out 
continually,  "  See,  see,  I  ought  to  have  told  them,  see,"  and  at  times 
muttering  to  himself  in  disjointed  phrases.  When  questioned  it  was  found 
that  he  could  readily  pull  himself  together,  and  he  was  able  to  give  a  perfectly 
coherent  account  of  himself.  There  was  a  rather  curious  click  of  the  tongue 
in  speaking,  as  well  as  a  tic  of  the  neck.  He  said  he  had  been  able  to  carry 
on  quite  well  in  the  Army  until  he  had  seen  this  accident,  which  had  con- 
tinually haunted  and  obsessed  him  since.  He  now  felt  himself  to  be  a  nervous 
wreck,  he  could  not  bother  to  keep  himself  clean,  he  felt  he  must  be  moving  all 
the  time,  could  not  concentrate,  nor  interest  himself  in  anything,  nor  keep  up  at 
all.  He  said  he  was  sorry  to  create  such  a  noise  and  disturbance,  but  he  really 
could  not  help  it ;  he  had  no  control  over  himself,  and  must  give  way  to  the 
feelings  which  possessed  him.  However,  he  promised  to  do  what  he  could, 
and  think  of  other  people.  His  promises  were,  however,  of  no  avail,  and  as 
soon  as  he  returned  to  his  ward  his  disturbing  activities  recommenced,  if 
anything  with  increased  intensity. 

It  soon  became  apparent  that  associated  with  these  crises  were  quite 
characteristic  psychasthenic  ruminations,  which  absorbed  his  conscious 
mental  life.  He  explained  that  the  constantly  recurring  term,  "  See,"  meant 
"  The  whole  situation,  the  war  and  myself  in  it,  my  being  in  this  game  of 
killing  people."  He  then  elaborated  the  following  series  of  obsessional  ideas: 
"  I  ought  to  have  told  them  before  I  joined  up;  I  didn't  understand;  they 
didn't  know  the  sort  of  person  I  was.  It's  the  whole  situation,  I  can't  under- 
stand my  being  in  it.  I  joined  up  in  a  dream.  It  wasn't  real,  and  I  didn't 
understand.  When  the  man  was  killed  I  woke  up.  This -war  game  means 
killing  people,  and  everyone  ought  to  live  as  long  as  possible.  I  don't  mind 
being  killed;  it's  being  in  something  that  means  killing  people.  1  know  now 
I  am  in  a  game  I  can  never  bear  up  in.  Tbis  war  game,  killing.  It's  all  a 
mystery  to  me.  I  did  not  know  what  I  was  doing  when  I  joined  up.  I  did 
not  realize  I  was  in  a  war.  If  I  saw  a  street  tight  I  always  walked  away.  I 
ought  to  have  felt  like  this  before.  1  knew  J  might  be  killed,  but  1  did  not 
realize  I  was  in  the  game  of  killing.  I'm  all  in,  1  can't  do  anything.  It  seems 
funny  lam  in  a  war,  I  don't  understand  how  I  can  be  in  a  war.  It's  quite 
right  that  the  country  is  in  a  war.  But  it's  me,  how  can  I  lie  in  the  game  of 
killing?     I  "ought   to   have  told   them.      When    I   go  home    1    shall  be  worried 
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because  I  have  been  in  it.  I  must  try  and  forget  that  I  have  been  in  this 
thing  which  means  killing  people.  When  \  go  home  I  must  try  and  forget  it. 
Perhaps  I  shall  forget  I  have  been  in  a  war.  How  can  I  be  in  a  war  ?  It 
can't  be  me  in  it,  I  must  have  been  asleep  to  be  in  a  war  now.  Why  didn't  1 
tell  them  ?  I  am  a  person  taking  part  in  a  war.  I  don't  think  I  really  knew 
it  was  a  war,  I  didn't  understand.  The  man  was  killed.  That's  being  in  a 
war:  people  are  killed.  People  ought  not  to  be  killed.  I'm  in  something  in 
which  things  like  that  happen.  I'm  part  of  a  war  which  kills  people.  It's 
not  being  killed  which  bothers  me,  it's  being  in  something,  war,  which  means 
killing.     I  must  have  been  asleep." 

After  a  short  time,  with  reassurance,  explanatory  conversations  and  so  on, 
the  patient  improved  and  regained  his  normal  mental  level. 

In  this  case  the  history,  which  for  the  sake  of  brevity  I  will  omit, 
showed  that  the  patient  was  of  a  definitely  psychasthenic  make-up,  and 
he  had  been  accustomed  to  react  to  the  difficulties  of  life  by  means  of 
various  nervous  symptoms.  The  deeper  conflicts  in  this  case  were  not 
elicited,  but  yet  it  forms  an  interesting  study  of  one  type  of  mal- 
adaptation  to  a  painful  situation.  In  this  instance  the  retreat  from 
reality  did  not  reach  the  depth  of  the  other  cases  I  shall  refer  to,  and 
the  symptoms  though  severe  are  of  the  same  character  as  those  which 
occur  in  a  lesser  degree  in  the  mental  life  of  most  people  in  lowered 
mental  states.  The  patient  shows  clearly  what  Janet  [4]  calls  the  loss 
of  function  du  reel  and  its  substitution  by  exaggerated  and  inferior 
mental  operations  in  the  form  of  indecisions,  crises  of  agitation,  defects 
of  attention,  obsessions  and  ruminations.  The  symptoms  appear 
mechanically  when  the  psychological  tension  is  lowered,  when  the 
capacity  for  adjustment  to  a  new  and  painful  situation  fails.  The 
mechanism  is  one  to  which  the  term  "  regression  "  may  be  applied. 
The  interest  retreats  from  reality  and  flows  into  more  primitive  channels 
with  the  substitution  of  rudimentary  and  instinctive  reactions  in  the 
place  of  efficient  action  in  relation  to  the  situation. 

The  actions  of  the  patient  are  on  an  infantile  level.  They  are  banal. 
futile,  ridiculous,  they  accomplish  nothing,  have  no  bearing  on  the 
situation,  they  appear  unreal,  out  of  proportion,  overdrawn,  exuberated. 
As  the  patient  paces  frantically  round  the  garden  he  looks  curiously  like 
a  child  reacting  to  some  thwarting  of  interest  by  means  of  a  "  tantrum." 
His  thoughts  are  on  the  same  level.  They  relate  to  the  past  and  I 
no  useful  relation  to  the  present ;  they  do  not  progress,  arrive  at  a 
solution;  they  are  ineffectual,  obsessing,  without  real  value,  and  ist 
in  no  kind  of  useful  activity.  Such  ruminations  are  en  the  same 
intellectual   level  as  phantasies,  day   dreams,   lethargies  and   serve  the 
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same  biological  function.  Being  on  an  infantile  level  these  actions  and 
thoughts  are  easier  than  an  energetic  application  to  reality  was  to  the 
patient ;  they  are  mechanical,  they  make  no  demands  and  require  no 
effort.  This  elementary  reaction  is  the  only  method  of  adaptation  of 
which  this  patient  is  capable  in  the  situation  he  has  had  to  meet. 

The  next  case,  a  man,  aged  24,  employed  on  a  farm  previous  to  enlistment, 
contracted  a  mild  attack  of  influenza  and  was  sent  to  hospital.  The  patient 
made  a  good  recovery  and  was  not  at  any  time  very  ill.  When  the  time  came 
for  his  discharge  to  duty  he  accompanied  his  comrades  to  the  office  to  receive 
his  kit,  and  whilst  waiting  his  turn  he  fell  down  in  a  "  fit  "  and  had  to  be 
put  to  bed,  where  he  remained  unconscious  for  a  time.  He  soon  recovered  and 
it  was  again  decided  to  discharge  him.  A  similar  incident  occurred  on  this 
occasion,  however,  and  he  was  therefore  transferred  to  the  neurological  ward 
for  further  observation.  When  admitted  to  this  department  on  October  25  he 
stood  in  a  fixed  and  rigid  position,  and  when  put  to  bed  he  remained  staring 
fixedly  in  front  of  him,  would  say  nothing  when  questioned  beyond  his  name, 
and  exhibited  very  definite  cataleptic  phenomena.  He  was,  briefly,  in  a  state 
of  stupor.  In  the  evening  the  patient  was  more  responsive  and  began  to 
regain  contact  with  his  surroundings,  though  replies  were  only  elicited  after 
much  delay.  He  answered  a  few  questions  as  to  his  occupation,  country  and 
parentage,  but  soon  became  dazed  and  stupid  when  asked  about  recent 
happenings.  The  following  questions  and  replies  were  noted  after  the  above 
general  information  had  been  elicited  : — 

"  What  month  is  it  ?  "     A.  :  "  Don't  know." 
"  What  time  of  year  ?  "     A. :  "  Winter." 

Q. :  "  What  kind  of  place  is  this  ?  "     A. :  "  Don't  know." 
"  How  old  are  you  ?  '     A. :   "  Don't  know." 

Q. :   "  When  were  you  born  ?  "     A.  :   "  1894." 

Q. :  "  What  country  is  this  ?  "     A. :   "  Don  t  know." 

Q. :   "  Is  this  France  V  "     A.:   "Don't  know." 

Q. :  "What  have  you  been  doing  for  the  last  six  months '.' "     A.:  "Don't 


know 

Q 
Q 
Q 


"  How  long  have  you  been  in  bed  ?  "     A.  :    '  Don  t  know. 
"  How  did  you  get  here?  "      A.  :   "  In  a  boat." 

"  What  have  you  been  doing  to-day  ?  "     A.  :  "I  got  up,  made  my  bed, 
washed  and  my  head  got  ..."  (became  very  emotional). 

After  this,  no  more  could  be  elicited  from  him.  The  above  shows  a  some- 
what patchy  and  inconsistent  amnesia  and  disorientation.  The  dullness  and 
attitude  of  refusal  were  obviously  instigated  by  questions  relating  to  recent 
events. 

October  26:  Attitude  infantile.  Kept  saying  childishly,  "I'm  hungry,  I 
want  my  breakfast,"  though  he  has  already  had  it.  Later  on  lie  cried,  and 
gave  as  an  explanation  the  fact  that  he  wanted  his  dinner.  He  had  to  be 
soothed  and  reassured.     Gave  silly  replies  to  questions.     Thus,  asked  who  the 
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orderly  was,  replied,  "  He  is  a  nice  man.''  He  obeyed  simple  requests  and 
showed  no  resistance  except  in  respect  to  the  recall  of  memories,  but  there  was 
a  tendency  to  perversation — e.g.,  kept  his  tongue  out  when  asked  to  show  it. 
Later  on  in  the  day  he  was  weeping  profusely,  and  when  he  came  into  the 
office  for  examination,  be  lay  back  in  the  chair  sobbing  violently.  Asked  what 
he  was  crying  for,  he  replied,  "  I  don't  know  what  it  is.  I'm  just  bothered." 
I  asked  him  if  he  had  a  nice  dinner  and  he  said  "  Yes,  nicer  than  I  am"  .  .  . 
howls  ..."  I  want  a  clean,  I  want  to  wash.''  His  memory  reaction  was 
much  the  same  as  the  day  before.  He  gave  a  few  replies  to  general  questions, 
then  said  he  knew  nothing,  everything  round  bothered  him,  he  wanted  bi  j 
home,  and  asked  me  to  help  him  to  go. 

During  the  next  few  days  he  wept  frequently,  said  he  wanted  his  wife,  he 
was  frightened,  he  wanted  to  do  right  and  did  not  know  how  to  begin,  &c.  At 
times  his  mind  seemed  clearer  but  at  others  he  was  dull,  dazed  and  stupid,  and 
he  would  sit  on  his  bed  for  hours  gazing  vacantly  in  front  of  him.  It  was 
possible  to  elicit  some  facts  of  his  previous  history  and  to  gain  some  knowledge 
of  his  intellectual  status.  The  latter  was  poor  and  the  patient  showed  some 
degree  of  congenital  mental  defect.  He  had  not  received  much  schooling,  and 
he  had  led  a  wandering  existence,  supporting  himself  by  farm  work  and  general 
labour.  On  one  occasion  when  a  lad  he  had  been  treated  rather  roughly  and 
this  may  have  accentuated  his  natural  timidity.  Recently  he  had  married,  and 
his  wife  was  pregnant.  Any  reference  to  the  circumstances  of  his  present 
illness  provoked  an  emotional  reaction  :  he  would  become  muddled,  nervous, 
frightened,  perplexed  and  lachrymose.  The  following  conversatioi 
characteristic   of    his  mental  attitude. 

"  Can  you  remember  things."     "  Yes,  sir." 

"  Why  did  you  come  here  ?  "     "I  had  hur  tings  all  over." 

"Do  you   remember  coming  with  the  others'.'"     "  I  do  not  remember,  I 
got  awful  sick." 

"What  has   happened   in   the   hospital'.'"     "I  don't  know,  my  stoma 
worried  me." 

"  Did  you  refuse  to  go  with  the  others  ?  "     "  I  don't  remember.  1  war 
help  to  fight,  I'm  worried  about  my  wife,  I  don't  know  what's  happened.' 

Why  did  you   have  a  fit?"     "I'd  love  to  know.  I'm  bothered,  1  don't 
remember  all." 

"What  happened  when   you  went   for  your  clothes'.'''      "  I  didn't  get   no 
clothes.     I  want  to  do  right,  that's  all." 

"  Why  did  you  fall  down  ?  "      "  I  just  want  to  do  right,  you  aren't  goii 
bother  me,  are  you  ?  " 

"  What  worries  you  now  ?  "     "  I've  done  everything  wrong.      1  don't  know 
how  to  tell  you.     Its  these  orders  " — he  picks  up  a  hit  of  notepaper  on  which 
he  had  written  some  general  orders  as  to  his  oonduot  on  guard.  &c.,  and  I  | 
which  I  had  often  seen  him  gazing  vacantly,  "  1  want  to  obey  orders,  ['ve 
'em  wrote  down   and  ['ye  never  understood.      I    don't  Understand  these 
and  how  they  are  fixed.     Have  I  got  them  right?     1   can   read  but    1 
understand,  there's  words  in  there  1  oan'l  pronounce." 
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It  is  thus  apparent  that  while  the  patient  was  well  oriented  and  was 
ahle  to  furnish  a  relevant  account  of  his  past  history,  there  was  yet  a  marked 
resistance  to  the  recall  of  recent  events.  This  was  expressed  by  an  attitude  of 
stupidity,  an  emotional  reaction,  irrelevant  replies,  or  a  frank  statement  of 
inability  to  recall.  It  is  also  to  be  noted  in  the  above  replies  a  reiteration 
of  the  desire  to  do  right.  This  attitude  underwent  considerable  development 
as  is  shown  in  the  following  characteristic  episode.  One  day  I  found  him 
sitting  on  his  bed  and  gazing  in  a  puzzled  fashion  at  his  locker.  "  Come,  sit 
here,"  he  said,  "  I  want  help  to  do  right,  I  just  don't  know  how  to  begin, 
I  don't  know  where  I  am  and  I  want  to  straighten  things  up.  Here's  some 
money  I've  got,  I  don't  need  it,  I  want  to  do  right  and  don't  know  how, 
you  take  it  all  and  keep  it."  After  staring  at  the  money  for  some  time  he 
continued,  "  I  don't  know  what  to  do,  I  want  to  make  a  start  I  want  to  help 
to  clean  up  and  put  things  straight.  I'm  worried."  Looking  at  his  little  box 
— "I  want  to  wash,  clean  up" — took  up  a  box  with  cigarette  ends  in  it — 
"  Look  at  this,  it's  no  use.  I  want  to  clear  it  all  up.  All  the  boys  want 
things  cleared  up.  I  won't  smoke  this  pipe  any  more,  it  makes  my  mouth 
dirty.  I  want  to  wash.  I  want  to  clean  up."  I  took  him  to  the  ward  sister 
and  he  explained  his  wishes  to  her  in  a  bewildered  fashion,  and  when  he  was 
shown  how  he  could  tidy  up  the  ward  he  became  childishly  pleased  and 
feverishly  occupied  himself  with  "  cleaning  up." 

The  patient  made  a  fairly  rapid  readjustment,  though  subject  at  times  to 
periods  of  perplexity  and  depression  largely  as  a  result  of  his  anxiety  in  regard 
to  his  wife,  and  he  needed  frequent  help  and  reassurance. 

Much  has  been  written  about  hysterical  "twilight"  states  of  which 
the  second  case  is  an  instance.  There  is  nothing  in  the  symptoms  of 
this  case  which  adds  much  to  our  knowledge  of  this  condition,  but 
perhaps  its  chief  interest  is  the  fact  that  it  reveals  several  mechanisms 
in  a  rudimentary  form  and  transitory  in  character,  which  in  other  cases 
are  much  more  prolonged  and  exhibit  more  elaborate  organization  and 
development.  In  this  case  the  conflict  was  produced  by  the  instinctive 
tendency  to  self-preservation,  the  desire  to  escape  from  a  situation  the 
patient  could  not  face,  reinforced  by  the  special  circumstances  in  regard 
to  his  wife.  In  so  far  as  the  patient  was  of  inferior  intellect  and  had 
only  imperfectly  developed  social  sentiments,  the  personality  could 
exert  but  little   inhibition   upon  his   fears  in  respect  to  the  situation. 

The  ground  was  prepared  for  the  definite  psychotic  episodes  by  the 
constant  fear  that  he  would  be  unable  to  carry  out  his  instructions, 
the  significance  of  which  he  was  barely  able  to  grasp. 

The  patient  first  developed  a  condition  of  cataleptic  stupor,  but  the 
disturbance  of  consciousness  was  not  very  profound  and  impressionability 
to  things  in  the   environment   was   retained.      With  widening   of   the 


Section  of  Psychiatry  9 

scope  of  consciousness  the  patient  became  more  accessible  but  exhibited 
amnesia  in  respect  to  recent  happenings,  and  his  answers  to  questions 
showed  the  tendency  to  "  by-speaking "  described  by  Ganser.  The 
genuine  character  of  this  type  of  amnesia  has  often  been  questioned, 
but  the  explanation  which  is  no  doubt  correct  is  that  the  desire  of  the 
patient  to  forget  things  brings  about  a  condition  in  which  this  actually 
occurs.  Combined  with  this  amnesia,  at  times,  were  transitory  phases 
of  "  puerilism  "  in  which  the  attitude  of  the  patient  resembled  that  of  a 
child  of  three  or  four.  In  many  instances  this  symptom-complex  has 
assumed  a  highly  developed  form  in  the  war  neuroses. 

With  the  increasing  pressure  of  reality,  and  as  some  realization  of 
the  situation  began  to  dawn  on  the  patient,  another  mechanism  began 
to  operate  in  his  mind.  He  developed  a  mania  for  tidying  up,  he  felt 
himself  unclean,  the  ward  seemed  to  him  untidy,  he  wanted  to  put 
everything  in  the  right  place,  and  was  most  anxious  to  be  kind  and 
help  people.  These  symptoms  were  of  course  the  expression  of  what 
may  be  termed  a  "  guilt  "  complex.  Underneath  was  a  feeling  that  he 
had  shirked  his  duty,  that  he  ought  not  to  have  broken  down,  and  that 
he  should  have  accompanied  his  comrades  when  they  left  the  hospital. 
His  desires  to  put  things  right,  to  "  clean  up,"  were  methods  of 
symbolic  compensation  and  remind  us  of  the  well-known  "hand- washing 
mania,"  which  has  a  similar,  though  often  more  obscure,  origin. 

Here  again  we  see  a  clear  instance  of  the  mechanism  of  regression. 
The  interest,  libido  or  energy  could  not  find  an  adequate  outlet,  the 
patient  could  not  make  a  proper  adaptation  to  the  reinforced  and  stressful 
reality  of  the  moment  and  the  interest  is  withdrawn  from  the  environ- 
ment altogether.  The  mental  attacks  are  the  final  break  at  the  moment 
of  a  too  severe  tension,  and  they  are  to  be  regarded  as  a  primitive 
method  of  escape  from  an  intolerable  situation  in  which  the  patient 
shuts  out  reality  by  ignoring  its  existence.  From  a  stage  of  stupor, 
comparable  to  an  early  infantile  condition,  the  patient  gradually  returns 
to  reality  by  progressive  stages  of  childishness  as  previously  described. 
As  in  all  these  cases,  however,  the  interest  is  only  able  to  tlow  back  to 
higher  channels,  to  get  back  into  contact  with  reality  as  it  wore,  when 
the  external  situation  is  changed  to  one  in  which  the  patient  i-  capable 
of  making  a  normal  adjustment. 

The  third  case  is  that  of  a  soldier  who  suddenly  developed  an  acme 
psychosis  when  his  division  was  ordered  to  proceed  to  France.  He  became 
extremely  excited,  refused  to  leave  the  camp  and  made  a  \  ioK  k   on  his 

superior  officers.     So  unoontrollable  did  be  become  that  it  became  i 
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to  restrain  him  for  a  whole  day.  When  sent  to  hospital  he  was  found  to  be  in 
a  dull  and  confused  condition.  He  said  his  head  felt  "  funny,"  and  he  was  only 
able  to  express  himself  in  fragmentary  phrases.  He  rambled  much  about  the 
Bed  Cross,  saying,  "  It's  a  good  thing  for  helping  people,  it  means  sacrifices, 
it  is  what  I  learnt  at  home  how  to  do  right."  He  was  hallucinated  and  said 
he  could  hear  the  angels  saying  to  him,  "  Do  this  !  "  and  "  Don't  do  that!  " 
He  said  also  he  was  in  communication  with  his  mother  and  was  telling  her  all 
about  himself.  To  the  recent  events  in  the  camp  his  mind  seemed  a  complete 
blank.  Later  on  he  became  quite  stuporose  for  a  time,  then  showed  signs  of 
excitement,  walked  up  to  a  patient  and  said  :  "  Are  you  my  friend,  are  you 
a  working-man?"  He  had  to  be  put  into  a  side-room,  shouting  loudly, 
My  country  for  Jesus  Christ,"  and  then  walked  rapidly  about  his  room, 
spitting  on  the  walls  and  acting  as  if  he  were  engaged  in  painting  them. 
After  a  time  he  quieted  down  but  two  other  episodes  occurred  before  his 
recovery,  each  being  instigated  by  the  sight  of  the  Eed  Cross  emblem  on  the 
uniform  of  a  nurse.  This  particular  stimulus  invariably  provoked  a  condition 
of  extreme  terror.  The  patient  became  violent,  made  wild  rushes  out  of  his 
room,  and  tried  to  hide  himself  under  the  bed.  He  was  controlled  with 
considerable  difficulty. 

Within  a  few  days  the  patient  made  a  good  adjustment  and  regained  bis 
normal  mental  level.  He  was  quiet  and  reserved  in  character,  somewhat  shy 
and  seclusive,  but  made  himself  liked  by  the  oi'derlies  and  nurses  and  was 
anxious  to  be  useful.  He  liked  to  remain  in  the  ward,  where  he  felt  at  home 
and  was  understood.  After  a  time  when  his  confidence  had  been  gained  it 
became  possible  to  learn  his  story.  He  was  of  foreign  birth  and  had  been 
brought  up  by  his  mother  in  X.,  a  country  against  which  he  was  now  fighting. 
He  had  helped  his  mother  look  after  her  little  farm  but  had  emigrated 
ten  years  before,  joining  his  brother  who  had  preceded  him  in  this  course. 
He  felt  that  his  prospects  were  poor  in  X.,  and  he  realized  that  without  a 
certain  amount  of  capital  he  would  have  but  little  opportunity  to  improve  his 
position  in  his  own  country.  He  had  hoped  that  in  time  he  would  be  able  to 
save  enough  to  make  a  home  for  his  mother  in  his  new  country.  Hitherto  he 
had  not  been  able  to  realize  this  wish,  but  he  had  sent  his  mother  money  and 
comforts  from  time  to  time  and  had  kept  up  a  regular  correspondence  with  her. 
When  his  native  country  went  to  war  his  mother  wrote  and  described  how 
her  horse  and  cart  had  been  taken  by  the  military,  and  expressed  the  view  that 
he  ought  to  return  and  help  his  motherland.  The  patient  did  not  feel  he  was 
called  upon  to  act  upon  this  suggestion.  He  told  me  in  his  simple  fashion 
that  though  he  still  loved  his  own  country,  yet  he  felt  she  was  in  the  wrong, 
that  she  was  fighting  against  those  things  he  had  learned  to  value  in  his 
adopted  country  of  which  lie  now  felt  himself  to  be  a  citizen.  All  he  wanted 
was  for  his  mother  to  sharo  with  him  the  liberty  he  had  experienced  since  In- 
emigrated,  and  for  his  own  country  to  reach  a  similar  slate  of  enlightenment. 
He  was  a  Catholic  and  had  kept  up  his  religion,  but  it  seemed  different  in  a  free 
country  where  there  was  no  compulsion  to  follow  any  particular  creed,  nor 
was  he  oppressed  if  he  showed  any  laxity  in  religious  practice. 
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In  the  course  of  time  the  patient  was  drafted  into  the  Army,  and  he  came 
over  to  England  in  a  troopship.  He  felt  quite  happy  to  fight  for  the  country 
to  which  he  felt  he  owed  so  much  and  experienced  no  anxiety  until  he  reached 
England  where  he  met  with  a  somewhat  disquieting  experience.  He  was 
passing  the  camp  church  where  Mass  was  being  celebrated  and  he  caught  sight 
of  the  priest  making  the  sign  of  the  Cross  in  the  fashion  peculiar  to  the 
country  of  his  birth.  This  incident  made  him  extremely  uneasy  and  he  felt 
disturbed  and  unhappy.  He  was  unable  to  shake  off  these  disagreeable 
impressions  and  he  found  that  as  he  passed  through  England  in  the  train 
that  the  countryside  reminded  him  strangely  of  his  native  land.  Indeed  at 
times  he  actually  had  the  illusion  that  he  was  there  in  reality.  He  began 
to  get  increasingly  out  of  contact  with  his  environment  and  he  felt  that  people 
were  looking  queerly  at  him  and  regarding  him  with  suspicion.  He  was 
unable  to  throw  much  light  on  his  delirious  episodes  but  said  that  at  times  he 
thought  he  was  dead  and  that  his  mother  was  with  him. 

The  patient  made  quite  satisfactory  progress  and  responded  to  treatment. 

In  this  case  we  see  a  young  man  who  had  emigrated  from  his  own 
country  some  years  before  and  had  learned  the  ways  and  acquired  the 
sentiments  of  his  adopted  country.  When  he  came  to  England  a 
conflict  arose  between  what  may  be  termed  the  "motherland"  complex 
and  the  war  situation  in  relation  to  himself.  This  complex  was  stirred 
into  activity  by  a  chance  religious  symbol  obviously  associated  with 
elements  in  his  complex.  The  complex  began  to  invade  his  personal 
consciousness,  producing  vague  anxiety,  illusory  perceptions  and  vague 
delusions  of  reference,  obviously  a  projection  of  his  own  fears  to  other 
people.  At  the  traumatic  moment  when  he  was  called  to  France  the 
complex  surged  into  the  personality,  complete  dissociation  occurred  and 
he  retreated  into  an  infantile  phantasy,  in  which  he  was  controlled  by 
his  mother  and  supernatural  beings  in  whom  he  had  believed  in 
early  days.  The  mechanism  is  again  one  of  regression.  The  mechanism 
is  simple  enough,  but  the  question  naturally  arises  as  to  why  the  patient 
could  only  solve  the  conflict  by  means  of  a  psychosis.  Exactly  the 
same  subjective  and  objective  situation  has  occurred  in  numerous 
instances  during  the  war,  and  a  perfectly  efficient  adjustment  has  been 
made.  The  situation  and  the  complex  were  in  obvious  ways  capable  of 
co-ordination  with  the  retention  of  a  perfect  grasp  of  reality.  The 
explanation  is,  I  think,  to  be  found  in  the  character  traits  of 
patient.  He  was  of  a  simple  type  and  had  always  been  unconsciously 
dominated  by  the  motherland  complex.  It  had  inhibited  his  mental 
development  and  had  been  the  undercurrent,  the  impulse  of  his  life, 
which  had  impelled  it  along  a  certain  narrow  groove  and  had   pi 
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any  wide  social  excursion.  The  patient  had  always  been  controlled, 
as  it  were,  by.  his  childish  influences.  All  his  actions  had  always 
been  determined  by  what  his  mother  would  think,  and  his  one 
anxiety  had  been  that  she  might  know  that  he  had  not  forgotten 
her  early  admonitions.  Thus,  I  think,  it  is  permissible  to  suggest 
a  certain  abnormal  arrest  or  fixation  of  interest  in  this  case  which 
rendered  him  shy  and  seclusive,  dependent  and  childish,  and  dependent 
for  his  comfort  on  a  friendly  atmosphere.  The  complex  dominated 
the  personality  rather  than  the  personality  the  complex.  As  long  as 
the  patient  was  in  his  adopted  country  and  he  could  communicate  with 
his  home  his  dominating  complex  found  adequate  outlet  and  expression 
and  could  be  perfectly  co-ordinated  with  his  new  sentiments  and  ideas. 
There  was  no  conflict.  As  soon,  however,  as  a  new  situation  arose, 
one  which  thwarted  his  unconscious  life  motive,  adaptation  failed.  This 
question  of  fixation  of  libido,  interest  or  psychic  energy  is  of'  course 
one  of  considerable  importance  in  relation  to  the  psychoses. 

In  suggesting  a  few  comments  on  this  group  of  cases  it  is  first 
to  be  noted  that  all  these  psychotic  episodes  were  provoked  by  definite 
situations  of  a  strongly  affective  character,  and  the  psychoses  were 
thus  definite  reactions  of  the  individual  to  particular  experiences. 
The  trauma  is  psychic  and  there  is  here  no  question  of  any  physical 
traumatic  factor  which  may  complicate  cases  from  the  front  line.  In 
the  second  place  the  cases  recovered  when  the  painful  situation  was 
removed  and  the  psychic  irritant  ceased  to  be  in  operation.  Whilst, 
however,  these  two  features  are  common  to  the  whole  group  the 
form  which  the  regression  takes  differs  in  each  case,  and  we  have  a 
widely  differing  clinical  picture  according  to  the  reacting  type  of  the 
individual — viz.,  a  frank  "  wish-fulfilment  "  delirium,  a  severe  psych- 
asthenic crisis,  an  hysterical  twilight  state,  and  an  acute  hallucinatory 
confusion.  This  point  is  especially  important  in  so  far  as  many 
cases  belonging  to  the  category  of  the  psychogenetic  psychoses,  in 
which  the  prognosis  is  good,  present  a  clinical  picture  closely  allied 
to  the  acute  phases  of  dementia  prsecox  especially  of  the  acute 
hallucinatory  or  katatonic  type.  It  has  frequently  been  said  that 
many  war  psychoses  have  been  diagnosed  as  dementia  praccox,  and 
yet  they  have  made  a  good  recovery,  with  result  that  discredit  has 
been  thrown  on  the  acumen  of  the  clinician,  and  criticism  has  even 
been  directed  to  the  conception  of  dementia  precox  itself.  Unfor- 
tunately   the    fact    of    dementia    preecox    is    only    too    true,  as    every 
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asylum  ward  abundantly  testifies,  but  there  is  no'  doubt  that  it  is 
often  an  extremely  difficult  matter  in  the  acute  stages  of  a  psychosis 
to  diagnose  a  deteriorating  psychosis,  or  to  predict  the  degree  to 
which  deterioration  will  occur.  I  think  we  may  state  quite  definitely 
that  reliance  in  making  a  diagnosis  must  not  be  based  on  symptoms, 
but  that  each  case  must  be  regarded  from  all  angles  and  points  of  view, 
and  especially  in  the  light  of  these  cases  must  we  look  for  some 
traumatic  situation  which  may  have  been  instrumental  in  the  production 
of  the  psychosis  and  removal  of  which  may  effect  a  cure.  The  sti 
of  environmental  conditions  is  of  course  intuitively  recognized  by 
psychiatrists,  and  the  fact  that  many  of  our  cases  improve  rapidly  when 
removed  from  their  home  to  a  mental  hospital  may,  in  some  instances, 
be  explained  on  the  grounds  that  the  home  atmosphere  has  a  traumatic 
significance.  The  trauma  may  not  be  so  immediately  in  the  foreground 
as  in  our  cases,  but  still  it  may  be  there  and  should  be  sought  for  before 
venturing  on  a  prognosis.  Glueck  quotes  Kisch  in  this  connexion  as 
follows :  "  Kisch  speaks  of  a  certain  condition  in  young  girls,  which 
he  was  wont  to  consider  as  katatonia,  because  of  their  symptomatologv, 
but  the  later  course  of  which  convinced  him  beyond  a  doubt  that  he 
was  dealing  with  purely  psychogenetic  disorders.  These  patients  were 
frequently  taken  home  from  school  against  the  advice  of  the  doctor, 
and  promptly  recovered  their  normal  health  upon  reaching  home. 
Hysterical  features  were  wanting  in  those  conditions,  and  in  all  of 
them  he  could  find  some  sort  of  mental  anxiety  or  shock  concerning 
some  love  affair  as  of  etiologic  importance.  The  anamnesis  frequentlv 
revealed  that  the  withdrawal  of  a  betrothal,  or  any  other  unpleasant 
termination  of  a  love  affair — sexual  traumata,  &c. — stood  in  immediate 
relation  to  the  psychosis.  Upon  experiences  of  this  sort  he  bases  th< 
belief  that  in  many  psychoses  of  young  girls,  which  are  being  so  readily 
diagnosed  as  dementia  prsecox,  a  much  more  correct  prognosis  could  !><• 
rendered  if  their  true  nature  were  recognized  through  a  more  careful 
attention  to  the  psychogenetic  factor. 

These  observations  are  not,  of  course,  meant  to  imply  that  a  differen- 
tial diagnosis  is  not  in  many  cases  possible  between  a  psychogenetic 
psychosis  of  the  hallucinatory  type  and  dementia  prsecox.  Apart  from 
other  considerations  one  clinical  point  which  often  serves  to.different 
the  two  conditions  is  the  impressionability  to  influenc*  a  in  tin- 
environment  in  cases  of  the  psychogenetic  group.  As  an 
may  be  cited  the  reaction  of  the  patient  to  the  Bed   I  tnblem. 

Colonel    Hurst    showed    me    a    ease    some    time    since   with    extr 
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inaccessibility  and  negativism,  but  he  exhibited  a  very  strong  terror 
reaction  directly  the  word  "  bomb  "  was  mentioned.  I  do  not  know 
the  subsequent  history,  but  I  thought  then  that  this  impressionability 
to  a  quite  understandable  external  stimulus,  justified  a  favourable 
prognosis  and  placed  the  case  in  the  category  of  the  psychogenetic 
psychoses.  The  symptom  no  doubt  depends  on  the  depth  of  regres- 
sion and  the  extent  to  which  subjective  interests  predominate. 

It  is  not,  however,  merely  from  a  survey  of  the  symptoms  and  a 
study  of  the  precipitating  factors  of  a  psychosis  that  we  are  able  to 
estimate  its  meaning  and  future  course;  each  case  must  be  regarded 
from  the  wider  view  of  personality  or  the  soil  on  which  the  symptoms 
develop.  One  of  the  chief  problems  of  psychiatry  is  to  determine  the 
defects  of  personality  which  result  in  abnormal  reactions  in  conditions 
of  stress.  If  we  study  the  cases  completely  which  have  been  described, 
review  their  previous  history,  and  estimate  their  mental  make-up  and 
character  traits,  it  is  found  that  all  of  them  had  exhibited  evidence  of 
inadequacy,  so  that  it  is  justifiable  to  come  to  the  conclusion  that 
the  actual  psychosis  is  no  more  than  an  episode  in  the  life  of  an 
abnormal  person,  and  that  this  particular  reaction  to  stress  was,  in  the 
circumstances,  the  only  one  of  which  each  patient  was  capable.  In 
collecting,  then,  this  group  of  cases  together  there  is  no  attempt  to 
describe  in  a  clear-cut  fashion  a  form  of  mental  disease  or  entity,  but 
rather  to  indicate  how  certain  individuals  of  defective  make-up  react  to 
situations  which  they  are  called  upon  to  meet.  This  view  cannot  here 
be  developed  at  any  length,  but  I  would  suggest  that  when  we  speak  of 
dementia  prsecox,  paranoia,  and  so  on,  we  do  not  so  much  speak  of  a 
disease  or  morbid  entity  but  rather  the  tendencies  of  certain,  in  a  wide 
sense,  abnormal  individuals  to  develop  a  certain  attitude  to  life  which 
we  call  mental  disorder.  To  understand  all  these  conditions  I  think 
it  will  be  necessary  to  study  much  more  intensively  the  personality  of 
our  patients  and  the  influences  which  have  been  brought  to  bear 
upon  them  from  early  days.  In  gathering  together  certain  cases 
under  the  heading  of  "  psychogenetic  psychoses"  we  merely  emphasize 
the  fact  that  the  external  stress  is  of  a  particularly  severe  and  obvious 
nature.  I  would  suggest  that  the  term  is  in  a  wider  sense  equally 
applicable  to  dementia  prsBCOX  and  other  psychoses,  but  that  in  these 
cases  the  defect  of  personality  is  more  fundamental  and  the  individuals 
are  in  consequence  unable  to  make  an  efficient  reaction  to  the  demands 
of  everyday  life.  A  stress  is  not  merely  a  stress  because  of  its  intrinsic 
difficulty  but  because  of  its  personal  significance.    Thus  a  quite  ordinary 
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occurrence  may  have  a  traumatic  significance  to  certain  individuals,  as 
the  following  cases  show  : — 

A  single  lady,  aged  43,  lost  her  mother.  She  immediately  hecame  very  worried 
and  peculiar,  and  she  began  to  develop  delusions  to  the  effect  that  she  had  no 
money  and  that  her  brothers  were  ruined.  The  condition  became  rapidly 
worse  ;  delusions  of  negation  appeai'ed,  and  she  thought  she  was  dead  and 
all  her  relatives,  and  eventually  that  nothing  existed  at  all.  For  some  month- 
now  she  has  been  entirely  inaccessible,  mute  and  resistive,  but  given  to  severe 
onanistic  tendencies.  It  is  only  when  the  circumstances  of  the  patient  and 
her  personality  are  taken  into  consideration  that  it  becomes  apparent  why  the 
death  of  her  aged  mother  should  be  endowed  with  such  traumatic  significance. 
All  her  brothers  had  gone  out  into  the  world  but  she  had  devoted  herself  with 
passionate  zeal  to  the  care  of  her  mother.  Her  whole  libido  or  interest  was 
almost  exclusively  devoted  to  this  maternal  complex,  and  at  her  mother's  death 
it  was  not  free  to  energize  the  personality  for  the  new  adaptations  which  were 
demanded  of  her.  The  delusions  which  she  expressed,  that  she  was  dead  and 
so  on,  were  in  a  symbolic  sense  true — for  her  nothing  did  exist,  her  world  of 
reality  had  departed.  The  libido  was  arrested,  fixed  on  the  mother,  and  she 
retired  from  real  life  into  phantasy.  The  incident  had  a  personal  traumatic- 
significance. 

A  woman,  aged  22,  married,  and  a  few  months  after  her  husband,  to  whom 
she  was  greatly  devoted,  died.  A  child  was  born  after  his  death.  After  a 
time  she  married  happily  again,  but  she  always  kept  the  memory  of  her  former 
husband  alive  by  excessive  devotion  to  her  child  and  preoccupations  with  bis 
photograph,  letters  and  the  like.  Seven  years  after  her  second  marriage  she 
became  pregnant  and  as  her  time  approached  she  became  fussy  and  cantankerous. 
She  wanted  everything  carried  out  in  exactly  the  same  way  as  had  been  done 
at  her  first  confinement,  and  she  became  cross  and  irritable  when  it  was 
possible  to  do  so  in  accordance  with  her  desires,  and  she  began  to  think  she 
was  ill-used  and  neglected.  After  the  birth  of  her  child  she  became  actually 
insane,  the  content  of  her  delirium  relating  to  her  past  life  with  her  I 
husband,  conversations  with  him  and  a  journey  to  Italy  which  he  had  promised 
her. 

Here  again  is  seen  a  partial  fixation  of  the' libido  on  a  complex  in 
relation  to  the  first  husband  of  the  patient,  a  complex  which  found 
adequate  expression  until  her  second  pregnancy  which  made  new 
demands  on  her  interest  which  she  could  not  meet  owing  to  its 
antagonism  to  her  predominant  complex.  As  in  the  other  cas<  - 
meets  the  difficulty  by  regressing  back  into  phantasies  of  her  previous 
marriage.  The  childbirth,  an  ordinary  physiological  occurrence,  - 
this  woman  a  severe  psychic  trauma. 

furthermore,    in    adolescent    cases  of    insanity   we    find   our  c 
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developing  dementia  prsecox  without  any  ascertainable  external  stress 
whatever.  Is  there  not  in  these  cases  a  still  more  fundamental  defect 
of  the  personality,  an  arrest  or  fixation  of  the  libido,  which  inhibits  the 
patients  from  making  an  energetic  adaptation  to  the  new  demands  of 
life  which  adolescence  implies  ?  In  a  case  of  paranoid  dementia  praecox 
which  I  submitted  to  this  Section  on  another  occasion  [5] ,  the  analysis 
revealed  most  clearly  the  fixation  of  the  libido  at  an  infantile  level 
which  rendered  the  patient  incapable  of  adapting  himself  to  the  ordinary 
routine  situations  of  life,  and  led  to  the  development  of  a  fantastic 
delusional  scheme  which  was  his  method  of  evading  the  claims  of  real 
life. 

In  the  light  of  these  observations  then,  I  would  suggest  that  we 
pay  much  more  attention  to  the  personalities  on  which  psychoses 
are  engrafted  and  of  which  perhaps  they  are  the  inevitable  outcome. 
What  is  the  fundamental  difference,  what  is  the  underlying  defect 
which  makes  one  person  react  to  life  as  a  paranoic,  another  as  a 
precocious  dement,  and  another  as  a  psychasthenic  ?  Can  we  detect, 
modify,  or  prevent  these  tendencies  to  morbid  reaction?  Are  they 
the  result  of  faulty  habits  originating  in  early  life,  or  are  they  the 
inevitable  outcome  of  heredity  ?  All  these  questions  require  an 
answer,  and  though  much  has  been  done  by  modern  methods  of 
investigation  to  illuminate  these  problems  yet  they  still  suggest  a 
wide  and  important  field  of  inquiry. 

There  is  at  present,  as  a  result  of  experiences  gained  by  the  war, 
an  attitude  of  considerable  optimism  in  regard  to  the  treatment  and 
cure  of  the  neuroses  and  psychoses.  A  high  recovery  rate  has  been 
the  rule  in  the  subjects  of  mental  disorder  in  military  hospitals,  and 
many  of  the  neuroses  have  responded  in  a  gratifying  way  to  treat- 
ment. I  think  it  must  be  frankly  recognized  that  these  encouraging 
results  are  in  a  measure  due  to  the  nature  of  the  clinical  material 
which  has  been  under  treatment.  Many  of  these  mental  illnesses 
have  occurred  in  individuals  who  have  been  quite  capable  of  making 
an  efficient  adjustment  to  the  demands  of  ordinary  civil  life,  but 
have  succumbed  to  the  quite  abnormal  stresses  of  military  service. 
They  therefore  belong  to  the  category  of  the  "  psychogenetic 
psychoses  "  which  have  been  the  subject  of  discussion  in  this  paper, 
and  when  the  situation  which  has  produced  the  nervous  and  mental 
symptoms  has  been  removed,  readjustment  has  readily  taken  place. 

It  cannot  be  said  that  those  of  us  who  have  been  accustomed  to 
deal  with  civil  psychoses  have  been  so  successful.     To    some    extent. 
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perhaps  this  is  due  to  conditions  which  it  is  hoped  will  soon  be 
remedied,  but  it  must  also  be  recognized  that  we  have,  in  the  main,  been 
dealing  with  cases  in  which  the  mental  symptoms  are  the  expression  of 
a  much  more  serious  defect  of  personality  than  is  the  case  with  those  of 
the  psychogenetic  group.  This  is  so  equally  in  the  case  of  most  civil 
neuroses  in  which  the  illness  has  much  deeper  roots  than  in  the  war 
cases.  It  is  not  only  a  matter  of  altering  the  law  and  improving  the 
conditions  of  treatment  in  insanity,  but  we  need  a  thorough  intensive 
study  from  every  standpoint  of  these  cases  in  order  to  arrive  at  a 
solution  of  the  problems  which  they  present.  From  the  point  of  view 
of  personality  in  relation  to  mental  disorder,  not  only  would  it  seem 
necessary  to  get  our  cases  early,  but  I  think  we  shall  perhaps  have  to 
extend  our  studies  to  the  personality  traits  before  the  outbreak  of  the 
actual  psychosis,  in  the  school,  nursery  and  even  cradle  before  we  shall 
be  in  a  position  to  understand  the  development  of  many  forms  of  mental 
disorder. 
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The     Nature     of     Epilepsy.1 
By  E.  W.  Scripture,  M.D. 

A  peculiarity  of  speech  observed  in  the  study  of  epileptics  some 
years  ago  has  found  no  satisfying  explanation  in  any  of  the  usual 
theories  of  epilepsy.  Quite  recently  a  new  theory  has  been  proposed 
with  which  the  speech  observations  accord  completely. 

In  a  study  of  inscriptions  of  speech  in  various  nerve  diseases  records 
of  thirteen  cases  of  epilepsy  were  made  and  analysed.  The  results  were 
presented  before  the  New  York  Academy  of  Medicine.  At  a  later  date 
the  work  was  continued  at  Claybury,  at  the  National  Hospital  in  Queen 
Square,  at  the  West  End  Hospital  for  Nervous  Diseases  and  at  the 
Maida  Vale  Hospital. 

The  inscriptions  are  made  by  speaking  into  a  wide  tube  ending  in  a 
flexible  membrane.  The  vibrations  and  puffs  of  air  pass  down  the  tube 
and  move  the  membrane.  These  movements  are  enlarged  by  a  light 
lever  and  recorded  on  a  surface  of  smoked  paper  on  a  revolving  drum. 
The  record  sheet  is  afterwards  removed  and  varnished.  To  the  eye  the 
inscriptions  by  epileptics  do  not  differ  from  normal  inscriptions  ;  it  is 
only  when  measurements  are  made  by  a  micrometer  microscope  that  a 
peculiarity  appears. 

The  vowels  and  vibrating  consonants  appear  in  the  inscriptions  as 
series  of  fine  waves.  The  length  of  each  wave  is  measured  and  the 
results  are  plotted  on  cross-section  paper.    A  long  wave  is  the  registration 

1  At  a  meeting  of  the  Section,  held  January  18,  1920. 
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of  a  low  tone  of  the  vo.ce  and  a  short  wave  of  a  h,g ton-  A  1  me 
drawn  through  the  series  of  dots  thus  gives  the  nee  and  fall o the 
voiee,  or  the  melody  of  the  words  spoken.     It  is  termed  the     melody 

Pl°The  melody  plots  for  normal  speeeh  show  that  the  voiee  is  continually 
risin,  and  alhl;  it  is  never  steady  on  the  same  piteh  for  an  instant. 
ThTs  is  qmte   ndependent  of  the  genera,  melody  of  the  phrase:  whether 


Fig.  1. 
Apparatus  for  making  speech  inscriptions.     The  waves  and  pnffs  of  air  from 
tho^'pass  aLg  the  wide  tuhe  to  a  aexihle  membrane  whose  movement* 
arc  enlarged  and  registered  on  a  moving  Burfaoe. 

the  person  speaks  with  rising  or  falling  inflection,  or  with  great  or  little 
modulation  of  the  general  melody,  he  always  shows  tins  finer  fluctuation 

or.  flexibility  of  melody.  . 

The  melody  plots  for  epileptic  speech,  however,  show  a  dmnnu  ,on 
or  an  absence  of  the  finer  fluctuations.     The  melod,  lacks  flenbilitj . 
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To  the  ear  the  speech  sounds  expressionless  or  wooden.  With  little 
difficulty  the  ear  can  be  trained  to  detect  this  peculiarity.  I  have  been 
taken  through  the  wards  of  a  large  children's  hospital  and  have  been 
able  to  tell  whether  or  not  I  was  in  an  epileptic  ward  by  the  way 
in  which  the  children  said  "  Good  morning."  During  the  war  many 
men  came  to  me  with  stories  of  fits  in  order  to  secure  certificates  that 
would  get  them  exemption  from  service.  More  than  one  had  been 
carefully  trained  to  tell  a  story  that  was  typically  epileptic.  Although 
relatives  and  witnesses  might  be  brought,  my  final  judgment  on  the 
genuineness  of  the  case  was  based  largely  and  sometimes  entirely  on 
the  melody  of  the  person's  speech.  If  the  patient  did  not  have  the 
typical  epileptic  inflexibility,  I  could  not  bring  myself  to  believe  him  to 


Fig.  2. 

Micrometer  microscope  for  measuring  speech  inscriptions.  The  record  sheet 
is  removed  from  the  drum,  varnished  and  fixed  on  a  board.  The  travelling 
microscope  is  placed  upon  it.  Measurements  are  made  with  an  ocular  micro- 
meter or  by  moving  the  microscope  by  a  micrometer  screw. 


be  a  genuine  case.  In  such  cases  this  sign  has  a  special  value.  In  the 
first  place  the  patient  knows  nothing  about  it.  In  the  next  place  this 
peculiarity  cannot  be  imitated  voluntarily.  Apart  from  the  fact  that 
years  of  attempts  have  not  enabled  me  to  imitate  it,  the  very  nature 
of  the  sign  as  an  expression  of  the  epileptic  temperament — as  will  be 
explained  in  a  moment — makes  it  impossible  to  produce  it  artificially. 

Inscriptions  of  speech  have  been  made  for  various  nervous  and 
mental  diseases  such  as  the  spastic  conditions,  general  paralysis, 
hysteria,  melancholia,  mania,  »vc.      In    the    conditions    so   far    studied 
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there  occur  either  no  changes  from  the  normal  melody  or  else  changes 
unlike  those  of  epilepsy.  Hysteria,  for  example,  is  characterized  by 
exactly  the  opposite  condition  of  over-flexibility.  For  purposes  of 
differential  diagnosis  this  inflexibility  of  epileptic  speech  is  perhaps 
more  to  be  relied  on  than  an  actual  fit.  An  hysterical  fit  often  so  closely 
resembles  an  epileptic  fit  that  the  most  careful  observer  cannot  declare 
it  to  be  non-epileptic  until  he  has  a  most  intimate  knowledge  of  the 
person's  life. 
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Fig.  3. 

Waves  of  an  inscription  seen  through  the  microscope  with  an  ocular  micro- 
meter. The  positions  of  the  summits  of  the  waves  are  read  off  on  the  micro- 
meter scale.  Since  the  speed  of  the  drum  is  known,  the  readings  can  be  turned 
into  time  ;  the  duration  of  each  vibration  is  then  calculated.  The  frequency, 
or  number  of  vibrations  per  second,  is  found  from  the  duration. 
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Fig.   1. 


Melody  plot  of  an  inscription  of  the  word  "  sleepy."    The  original  inscription 
is  supposed  to  be  laid  along  the-  horizontal  axis.  Above  each  wave  &  doi  is  placed 

corresponding  to  its  frequent1}.     The  rise  and  fall   of  a  line  drawn  through  the 
dots  indicates  how  the  voice  changes  in  pitch. 
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This  peculiar  inflexibility  of  melody  may  throw  some  light  on  the 
nature  of  epilepsy.  Inflexibility,  apart  from  the  rigidity  of  monotonous 
speech,  does  not  occur  in  any  organic  condition  yet  studied.  On  the 
other  hand  variation  in  melody  is  one  of  the  ways  in  which  a  normal 
person  expresses  a  mental  attitude.  Inscriptions  of  the  word  "oh" 
spoken  with  various  attitudes  of  admiration,  astonishment,  doubt,  &c, 
differ  only  in  the  melody  plots.     The  inflexibility,  or  woodenness,  of  the 

200  vibrations  ber  second 
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Fig.  5. 

Melody  plot  of  "I'd  like  to  go  home  "  by  a  normal  voice.  The  voice  continu- 
ally rises  and  falls  in  small  fluctuations.  Whatever  may  be  the  general  course 
of  the  melody  in  words  spoken  by  a  normal  voice,  these  minor  fluctuations  are 
never  absent. 
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Melody  plot  of  "  I'd  like  to  go  home  "  by  an  epileptic.  The  small  fluctuations 
in  melody  are  absent.  This  loss  of  the  small  fluctuations  is  not  found  in  any 
other  abnormal  conditions  except  where  monotony  is  present,  as  in  spastic 
conditions.  Epileptic  speech,  though  it  may  not  show  the  wide  range  of  normal 
speech,  is  not  monotonous. 


epileptic  melody  may  perhaps  be  the  expression  of  some  peculiarity 
of  the  epileptic  character.  Epilepsy  itself  may  possibly  be  a  disease  of 
character,  or  mental  make-up. 

In  recent  years  there  has  been  a  tendency  to  study  the  make-up  of 
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the  epileptic's  mind.  According  to  L.  Pierce  Clark1  there  is  substantial 
agreement  that  there  is  a  more  or  less  constant  defect  in  all  epileptics, 
and  that  this  defect  consists  in  ego-centricity,  with  a  highly  developed 
sensitiveness.  Clark's  careful  studies  of  the  history  and  mental  con- 
stitution of  a  large  number  of  epileptics  leads  him  to  his  first  conclusion 
that  this  temperament  of  extreme  hyper-sensitiveness  and  egotism 
makes  the  person  incapable  of  proper  social  adaptation.  Clark's  next 
conclusion  is  that  the  very  essence  of  the  epileptic  character  is  an 
emotional  attitude  of  a  stubborn,  unyielding  demand  that  the  environ- 
ment shall  conform  precisely  to  the  person's  wishes.  Clark's  third 
thesis  is  that  the  epileptic  seizure  is  a  reaction  to  the  strains  of  an 
intolerable  environment  by  a  lapse  into  unconsciousness.  We  might 
say  that  when  the  epileptic's  mind  finds  the  demands  on  it  too  great, 
it  puts  out  the  sign  "not  at  home."  We  might  add  that  the  difference 
between  epilepsy  and  hysteria  arises  from  the  fact  that  the  epileptic 
mind  maintains  an  irreconcilable  attitude  towards  the  situation, 
whereas  the  hysterical  mind  effects  a  compromise.  Clark  asserts  that 
the  actual  or  potential  epileptic  child  shows  bad  adaptive  tendencies, 
even  in  the  first  adjustments  called  for.  Sucking,  biting  and  chewing 
are  often  imperfectly  performed.  There  is  often  a  lack  of  smoothness 
in  movements  of  the  tongue  and  hands.  Such  children  are  often  inco- 
ordinate, and  slow  in  learning  to  sit,  creep  and  walk.  Such  facts  point 
to  some  fundamental  biological  inferiority  in  the  mechanism  of 
adaptation  as  the  basis  of  epilepsy. 

This  new  view  of  epilepsy  is  as  remarkable  as  it  is  revolutionary. 
According  to  it,  epilepsy  is  a  disease  of  character  that  may  perhaps 
be  modifiable  or  curable,  or  even  preventable.  According  to  this  theory 
the  inflexibility  of  the  epileptic  melody  would  be  an  expression  of  the 
epileptic's  attitude  towards  his  environment.  As  speech  is  the  most 
direct  form  of  expression,  and  is  the  one  most  immediately  concerned 
with  the  environment,  it  is  natural  to  expect  the  epileptic  characfc 
reveal  itself  just  in  this  way.  To  the  clinical  facts  supporting  this 
theory  there  may  be  added  the  laboratory  fact  of  the  speech  peculiarity. 

It  gives  me  great  pleasure  to  use  this  opportunity  to  express  my 
obligations  to  Dr.  Clark  himself,  with  whom  I  was  associated  for 
several  years,  and  to  Sir  Frederick  Mott,  Sir  Kobert  Armstrong-Jones, 
the  late  Dr.  F.  E.  Batten,  Dr.  A.  Foiling,  and  to  the  hospitals  mentioned 
above  for  facilities  and  aid  in  the  speech  investigations. 

'"Clinical  Studies  of  Epilepsy,"  State  Hospitals  Press,  Qtioa,  N.V..  t"  5 
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Studies  in  the  Pathology  of   Dementia  Pra*cox.; 

By  Sir  F.  W.  Mott,   K.B.E.,  M.D.,   F.E.S.,    LL.D.Edin., 

F.B.C.P. 

Introduction. 

For  some  years  past  I  have  been  interested  in  the  pathology  of 
dementia  praecox.  First  I  investigated  the  reproductive  organs,  and  I 
have  already  published  in  recent  numbers  of  the  British  Medical  Journal 
a  paper  on  "  The  Investigation  of  the  Testes  in  100  Cases  of  Deaths  in 
Hospitals  and  Asylums  at  all  Ages  from  Birth  to  80  Years  and  over." 
In  this  paper  I  have  shown  that  in  a  large  proportion  of  the  cases  of 
dementia  praecox  there  is  a  complete  arrest  of  spermatogenesis,  and  in 
all  cases  a  more  or  less  regressive  atrophy  is  shown,  the  degree  of  change 
as  a  general  rule  depending  upon  the  age  at  which  the  mental  symptoms 
were  first  manifested  and  the  time  elapsing  between  the  onset  and 
death  {vide  Plate  VI,  figs,  1  and  2).  In  some  cases  in  which  the  clinical 
history  showed  that  mental  symptoms  had  occurred  in  the  prepuberal  or 
puberal  periods  spermatogenesis  may  never  have  occurred.  Now,  in 
spermatogenesis  we  have  a  most  active  nuclear  proliferation  going  on 
continually,  and  the  histological  evidence  shows  that  the  nucleic  acid, 
which  is  the  principal  substance  of  the  nuclear  matter,  is  formed  from 
a  phosphorized  lipoid  contained  especially  in  the  cells  of  Sertoli. 

The  head  of  the  spermatozoon  consists  of  a  protamin  nucleinate  and 
the  tails,  which  are  formed  in  these  nurse  cells  of  Sertoli,  consist  all 
entirely  of  lecithin  and  cholesterol. 

1  will  not  go  into  further  details  on  this  point,  but  1  should  life 

1  At  a  meeting  of  the  Seotion,  held  November  11,  I 
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point  out  that  where  active  spermatogenesis  is  going  on  there  we  find 
abundance  of  the  lipoid  granules  ;  the  same  regions  which  show  the 
existence  of  these  lipoid  granules  also  show  the  oxidase  reaction  ;  by 
this  I  mean  that  these  granules  play  an  important  part  in  the  chemical 
processes  connected  with  the  function  of  spermatogenesis.  The  oxygen 
on  the  surface  of  the  lipoid  granules  is  molecular  oxygen,  but  in  order 
to  become  nascent,  chemically  active  oxygen,  the  molecule  of  02  must 
be  converted  into  atomic  oxygen,  and  this  is  effected  by  the  catalytic 
action  of  the  phosphorus  and  iron  contained  in  the  nuclei  of  the  spermatic 
cells.  A  continual  process  of  decomposition  and  recomposition,  in 
which  oxygen  plays  an  important  part  in  building  up  the  fresh  nuclear 
matter,  takes  place. 

Nucleic  acid  which  forms  the  main  constituent  of  the  heads  of  the 
spermatozoa,  as  was  shown  by  Miescher  and  Kossel's  experiments, 
contains  a  large  amount  of  organic  phosphorus,  iron  and  calcium.  All 
nuclei  contain  these  three  important  elements  in  addition  to  the 
elements  of  a  proteid.  The  arrest  of  spermatogenesis  may  then  be  due 
either  to  a  failure  of  one  or  more  of  these  elements  in  the  circulating 
blood  or  to  an  inherent  biochemical  lack  of  durability  of  the  germ  plasm. 

The  reason  why  I  have  given  this  short  account  of  the  failure  of 
nuclear  matter  in  the  reproductive  organs  in  dementia  prsecox  (for  it 
occurs  in  the  ovaries  as  well  as  in  the  testes)  is  that  the  essential 
histological  morbid  change  in  the  nervous  elements  of  dementia  praecox, 
as  Nissl  and  Alzheimer  pointed  out  long  ago,  is  one  of  nuclear  decay. 

Nature  is  unmindful  of  the  individual,  mindful  only  of  the  species, 
for  the  body  is  but  a  vehicle  for  the  germ  plasm.  During  foetal  life 
internal  secretion  of  the  sex  determinant  cells  is  active  in  establishing  sex 
characters  ;  after  birth  till  puberty  all  the  productive  vital  energy  is 
concentrated  on  the  somatic  cells  to  build  up  a  body  capable  of  fulfilling 
nature's  supreme  biological  end — reproduction.  I  have  shown  that  the 
interstitial  cells  forming  a  well-marked  gland  in  the  testes  at  birth  in  a 
few  months  shrink  and  become  quiescent  functionally  ;  the  spermatic 
tubules  at  three  months  have  grown  to  twice  the  size  of  those  at  birth 
and  no  further  change  takes  place  till  puberty,  when  the  interstitial  cells 
reappear  and  are  filled  with  lipoid  substance  and  active  spermatogenesis 
begins.  Simultaneously  with  this  concentration  of  productive  energy 
on  reproduction,  the  sexual  internal  secretion  passes  into  the  blood  and 
produces  the  secondary  sexual  bodily  characters  :  at  the  same  time  it 
effects  a  complete  mental  revolution.  At  first  a  vague  ill-defined  Longing 
occurs,  and  this   develops  sooner  or  later  into  an  all-prevailing  desire 
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arousing    new   sentiments,   passions,   and   behaviour,  presenting  many 
biological  characteristics  peculiar  to  each  sex. 

The  critical  periods  of  life  as  regards  mental  disease  are  adolescence 
and  the  climacteric  periods  of  .life  when  the  sexual  function  matures  and 
wanes.  This  affords  a  priori  evidence  of  the  important  relation  between 
the  sexual  functions  and  disease  of  the  mind.  This  question  naturally 
arises  :  Is  the  regressive  atrophy  of  the  reproductive  organs  the  cause 
of  the  mental  changes?  (a)  By  its  disturbing  influence  on  the  whole 
endocrine  system  of  glands ;  (b)  by  the  suppression  of  the  normal 
sexual  impulse,  libido,  of  attraction  to  the  opposite  sex  ;  (c)  or  is  it 
a  concomitant  evidence  of  an  inherent  lack  of  vital  energy  germinal  in 
origin  ?  I  incline  to  the  last  explanation  as  being  the  most  probable 
although  I  consider  the  other  two  may  in  certain  cases  act  as  important 
contributing  factors  for  the  following  reasons : — 

(1)  There  is  a  general  lowered  vital  reaction  of  the  tissues  of  the 
body. 

(2)  The  morbid  changes  are  most  marked  in  the  cortex  cerebri  and 
primarily  and  especially  affect  the  nuclei  of  the  neurones. 

(3)  A  number  of  the  cases  of  dementia  praecox  show  prepuberal 
clinical  signs  with  history  of  arrest  of  development  of  mind  which  can 
be  explained  by  the  arrest  and  failure  of  development  of  cortical 
neurones :  and  at  puberty  when  the  stress  of  productive  energy  of  the 
reproductive  organs  occurs  nuclear  neuronic  decay  sets  in.  This  decay 
is  probably  owing  to  a  germinal  inborn  lack  of  durability,  for  there  is 
simultaneously  a  progressive  failure  of  nuclear  proliferation  in  the  organs 
of  reproduction. 

At  what  period  in  early  life  this  nuclear  decay  of  the  brain  and 
of  the  reproductive  organs  begins  it  is  difficult  to  say  in  individual 
cases;  but  I  am  of  the  opinion,  from  histological  observations,  that  it 
may  begin  in  some  cases  before  puberty — even  long  before  puberty. 
Kriipelin  points  to  the  fact  that  in  many  cases  clinical  symptoms  occur 
in  pre-puberal  life,  so  that  it  is  legitimate  to  conclude  that  there  are 
a  number  of  cases  which  might  be  termed  dementia  pracossissima. 

Having  given  this  brief  introduction  it  is  necessary  now  to  laydowu 
certain  physiological  and  anatomical  premises. 

The  Oxidase  Reaction. 

If  a  portion  of  brain  or  a  section  of  spinal  cord  be. stained  for 
the  oxidase  reaction  the  grey  matter  is  coloured  blue,  the  white  matter 
is  unstained. 
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Marinesco  has  demonstrated  that  histological  examination  of  the 
sections  shows  that  the  cytoplasm  of  the  ganglion  cells,  as  well  as  their 
protoplasmic  prolongations,  are  studded  all  over  with  fine  blue-stained 
granules.  Neither  the  nucleus  nor  the  axis  cylinder  process  contains 
any  trace  of  granules.  This  agrees  with  the  observations  made  by  this 
author  and  myself  in  respect  to  the  absence  of  refractile  granules  in 
the  nucleus  and  axon  when  a  living  nerve  cell  is  examined  with  the 
ultramicroscope.  Marinesco  found  these  granules  in  the  cells  of  the 
choroid  plexus  but  none  in  the  neuroglia  cells.  Marinesco  remarks  it 
is  probable  that  these  oxidase  granules  belong  to  the  neurone  terminals 
which  constitute  the  synapse  and  establish  connexions  between  the 
different  neurones.    • 

"It  is  especially  in  the  plexiform  layers,  as  is  the  case  for  the  so-called 
granule  layer  of  the  cerebellum  and  of  the  brain,  that  these  oxidase  granules 
are  very  numerous." 

These  facts  clearly  indicate  that  oxidation  processes  take  place  in 
the  grey  matter  and  that  the  intercalary  cells,  Type  II  Golgi  (granules), 
which  form  the  physiological  link  in  systems  of  neurones  of  the  first 
type,  play  an  important  part  in  the  chemico-physical  processes  of  the 
synapses. 

Now,  if  oxidation  processes  which  occur  in  the  grey  matter  are 
essential  for  all  nervous  activity  (including  psychical),  and  if  it  be  that 
molecular  oxygen  of  the  oxidase  granules  must  be  converted  into  free 
atomic  oxygen,  to  ensure  neuronic  function,  it  follows  that  deprivation 
of  oxygen  carried  in  the  circulating  blood  will  cause  suspension  of 
function.  This  is  the  case,  for  Mosso  has  shown,  in  a  patient  of  his 
who  had  been  trephined,  that  unconsciousness  invariably  occurred  six 
seconds  after  pulsation  in  the  brain  had  been  caused  to  cease  by  com- 
pression of  both  carotid  arteries. 

It  is  calculated  that  there  is  six  times  as  much  blood  in  the  grey 
matter  as  in  the  white  matter.  It  was  asserted  by  Leonard  Hill  that  the 
oxygen  content  of  the  blood  leaving  the  brain  was  as  great  as  that  of  the 
blood  entering.  Bayliss  gives  reasons  why  this  conclusion  is  not  valid. 
Moreover,  it  must  be  remembered  that  the  amount  of  grey  matter  to 
white  matter  in  the  brain  is  relatively  small,  and  we  know  that  no 
active  oxidation  processes  take  place  in  the  white  matter.  This  fact 
also  disposes  of  the  argument  that  Battelli's  observations  show  that 
relatively  to  other  organs  in  the  body  the  peroxidase  reaction  of  the 
brain  is  feeble. 
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It  may  be  concluded  therefore  that  oxidation  processes  are  essential 
for  neural  function  and  that  oxygen  for  cerebral  activity  is  continually 
being  used  up  and  replenished  by  the  blood.  I  have  shown  that  there 
is  no  free  oxygen  in  the  cerebro-spinal  fluid,  but  there  is  as  much  I 
free  and  combined  as  in  the  lymph.  If  the  neurones  are  bathed  by  the 
cerebro-spinal  fluid  the  sugar  in  the  fluid  may  be  a  source  of  energy 
for  the  nervous  system  and  be  continuously  undergoing  a  process  of 
oxidation. 

Now  to  continue  the  argument  we  may  assume  the  following 
premises : — 

All  psychical  processes  are  subordinate  to  physiological  processes, 
that  is  neural  activity. 

All  neural  activity  is  dependent  upon  oxidation  processes.  These 
oxidation  processes  occur  in  the  grey  matter. 

Oxidation  processes  are  dependent  upon  the  liberation  of  atomic 
oxygen  from  oxidase  granules. 

The  oxidase  granules  are  found  on  the  body  of  the  cell  and  the 
dendritic  processes.  They  are  especially  abundant  in  the  granule 
layers  of  the  brain  and  the  cerebellum.  These  granules  are  the  inter- 
calary neurones,  second  type  of  Golgi,  and  where  they  form  definite 
layers  they  are  interposed  between  radial  fibres  and  the  dendrites  of 
neurones  of  the  first  type  of  Golgi  forming  a  synapsis. 

Granted  Marinesco's  observation,  that   in   the   granular   layer   the 
oxidase  granules  are  especially  abundant,  it  will  be  here  especially  that 
the  atomic  oxygen  will  be  liberated  under  the  influence  of  a  catal 
Now  the  intercalary  neurones  have  relatively  only  a  small  amount  of 
cytoplasm  compared  to  the  size  of  the  nucleus. 

If  the  iron  or  phosphorus  or  both  of  the  nucleus  acts  as  a  catalyser, 
as  there  is  reason  to  believe,  it  may  be  hypothecated  that  when  a 
stimulus  arrives  at  the  layer  of  intercalary  neurones  a  catalase  is 
liberated  from  the  abundant  nuclear  substance;  this  acts  upon  the 
molecular  oxygen  attached  to  the  oxidase  granules,  converting  it  into 
free  atomic  oxygen  whereby  physical  and  chemical  changes  occur,  which 
either  result  in  a  physiological  junction  of  the  processes  of  the  inter- 
calary neurones  by  amoeboid  movement  and  multiple  contacts  with  the 
processes  of  the  first  type  of  neurones,  or  a  process  of  combustion 
occurs  whereby  the  sugar  is  converted  into  energy  which  -  res  as  a 
source   of  stimulus  to   the   next   system   of   neurones. 

Whatever  it  be,  it  is  significant  that    these    intercalary  neui 
should  exist  in  well-defined   layers  and   in  such   abundance   in 
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situations  where  radiating  and  association  tracts  of  fibres  are  ending — 
e.g.,  the  calcarine  region  where  there  is  a  double  layer  of  granules. 

Again  the  great  abundance  of  granules  in  the  cerebellum  is  very 
significant  for  the  following  reasons  : — 

The  cerebellum  is  an  organ  of  uniform  structure  ;  it  is  present  in 
all  mammals.  In  fact,  in  fast  swimming  fishes  and  mammals,  e.g.,  seals 
and  sea-lions,  it  is  very  large  ;  it  is  very  large  in  all  fast  flying  birds, 
especially  birds  of  prey.  This  biological  fact,  together  with  the  results 
of  experiments  on  animals  and  clinico-anatomical  observations  in  man, 
show  that  this  portion  of  the  brain  is  an  organ  of  reinforcement  of 
muscular  action,  and  continuous  tonic  contraction  of  the  muscles 
depends  upon  its  functional  activity.  Under  the  influence  of  stimuli 
from  the  skin,  especially  the  soles  of  the  feet  and  all  the  structures  of 
locomotion,  the  eyes  and  particularly  the  semicircular  canals,  a  con- 
tinuous discharge  of  neural  energy  along  the  rubro-spinal  and  vestibulo- 
spinal tracts  takes  place,  reinforcing  with  varying  degrees  of  intensity 
as  required,  the  discharge  from  the  spinal  motor  neurones  to  the  muscles. 
It  has  been  shown  by  Luciani  that  removal  of  the  cerebellum  in 
animals  causes  asthenia,  astasia  and  ataxia.  The  layer  of  granules 
which  form  such  a  striking  feature  of  the  cerebellum  may  be  assumed 
to  provide  an  abundance  of  catalase  for  the  conversion  of  the  molecular 
oxygen  into  atomic  oxygen  and  thus  effect  a  continuous  flow  of  neural 
energy.  These  and  other  considerations  show  that  the  oxidation 
processes  necessary  for  neural  activity  take  place  at  the  junction  of  the 
intercalary  neurones  with  the  neurones  of  the  first  type.  It  is  here 
that  delay  occurs  in  the  transmission  of  a  stimulus  along  a  system  of 
neurones.  It  may  be  assumed  that  either  the  chemical  changes  con- 
nected with  oxidation  are  transformed  into  a  physical  stimulus  which 
travels  along  the  next  neuron  of  the  first  type,  or  the  oxidation 
processes  cause  either  an  alteration  of  the  surface  tension  or  an 
amoeboid  movement  whereby  a  physiological  junction  is  effected  at  the 
synapse  so  that  the  original  impulse  can  be  transmitted.  The  extent, 
character,  and  intensity  of  the  stimulus  and  its  motor  reaction  are  largely 
dependent  upon  the  biological  quality  of  the  stimulus,  for  groups  and 
systems  of  neurones  are  attuned  by  an  instinctive  memory  or  bio-rhythm 
to  react  to  a  biological  stimulus  with  a  specific  rhythm  with  maximum 
intensity,  but  owing  to  the  fact  that  a  system  of  neurones  with  a  special 
function  is  attuned  to  a  specific  biorhythm,  a  stimulus  of  any  kind  will 
give  rise  to  a  specific  effect.  This  fact  is  proved  by  ;i  simple  experiment. 
A  faradic  current  applied  to  the  skin  causes  an  uncomfortable  vibration 
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sensation  ;  applied  to  the  tongue,  a  taste  sensation  ;  to  the  eyeball,  a 
sensation  of  light ;  to  the  drum  of  the  ear,  an  ill-defined  auditory 
sensation.  So  that  owing  to  this  inherent  specific  bio-rhythrn  of  the 
special  sense  neurones,  the  same  stimulus  produces  the  specific  effect. 
It  may  be  presumed  that  a  common  mode  of  motion  has  been  trans- 
formed to  a  special  mode  of  motion  at  the  central  receptor. 

Oxidation  processes  do  not  take  place  in  nerve,  and  it  is  incapable 
of  fatigue.  The  nervous  impulse  as  it  travels  along  the  axon  is  a 
physical  disturbance  unattended  with  any  chemical  change,  but  when 
the  impulse  reaches  the  terminal  brush  of  fibrils  in  the  grey  matter  it 
liberates  a  catalase  and  oxidation  processes  occur. 

Nissl    Granules,  an  Artefact,  but  their   Presence  or  Absence 
in  Dead  Cells  of  Great  Significance. 

The  living  nerve  cell  does  not  contain  Nissl  granules  but  a  number 
of  minute  oval  or  spherical  granules,  which,  if  they  escape  from  the 
cell  remain  discrete.  By  dark  ground  illumination  they  reflect  the 
light  and  appear  white,  by  direct  illumination  they  appear  dark  and 
very  much  like  an  emulsion.  When  the  cell  dies  these  disappear,  and 
if  certain  fixing  reagents,  such  as  alcohol,  formol,  or  sublimate  solution 
be  employed,  a  coagulation  of  the  proteid  constituents  of  the  cytoplasm 
occurs  causing  the  formation  of  the  Nissl  granules.  These  granules, 
as  shown  by  their  staining  reaction  with  basic  dye,  consist  of  a  basophil 
substance. 

Significance  of  the  disappearance  of  Nissl  Granules. 

The  cytoplasm  of  all  nerve  cells  contains  this  basophil  substance,  and 
inasmuch  as  it  diminishes  in  amount  or  even  disappears  in  exhausted 
cells  it  has  been  supposed  to  be  the  energy  substance  of  the  cell — hence 
has  been  termed  kinetoplasm.  Consequently,  although  the  basophil 
substance  does  not  exist  in  the  form  of  Nissl  granules  in  the  living  colls, 
yet  a  comparison  of  the  histological  appearances,  as  to  its  distribution 
and  amount  in  normal  cells,  with  the  appearances  presented  by  similar 
cells  in  morbid  conditions,  affords  a  reliable  method  of  determining 
functional  or  organic  changes  of  the  neurones. 

The    Nissl    granules   are   especially   abundant    and    form   a   tigroid 
pattern  in  the  large  motor  and  sensory  cells  of  the  stem  of  the  brain 
and   the  spinal  cord  ;  they  also  exist  in  the  Parkinje  •.•ells,  the  1  . 
pyramids  of  the  cortex,  and  especially  art1   they  well  Been  in   the    I 
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cells.  In  the  smaller  cells  they  are  not  distinctly  seen,  but  their 
cytoplasm  contains  basophil  substance  in  all  normal  cells  of  Golgi 
type  I. 

Morphological  changes  in  the  cytoplasm  as  regards  the  amount, 
distribution,  and  arrangement  of  the  basophil  substance  (chromatolysis), 
may  therefore  be  correlated  with  disease  and  functional  disorders  of 
particular  systems  and  communities  of  neurones  having  specialized 
functions. 

Still  more  important  are  biochemical  changes  indicated  by  an 
alteration  in  the  staining  reactions  of  the  cell,  for  they  may  point  to  a 
morbid  state  or  to  the  death  of  the  cell.  Whereas  the  morphological 
change  previously  referred  to  leads  to  depression  or  suspension  of 
function — a  biochemical  change  indicates  a  suppression  of  function. 
If  polychrome  or  toluidin  blue  and  eosin  dyes  be  employed  for  staining 
sections  we  may  obtain  a  basophil  and  acidophil  reaction  ;  thus  a  motor 
cell  which  is  dead,  e.g.,  from  experimental  anaemia  or  hyperpyrexia, 
stains  a  diffuse  dull  purple,  the  processes  as  well  as  the  body  of  the  cell 
having  a  homogeneous  instead  of  a  differential  reaction  to  the  dyes. 

Macallum  has  shown  that  the  Nissl  granules  contain  both  iron  and 
phosphorus;  the  basophil  substance  is  therefore  a  nucleo-proteid  and, 
as  I  pointed  out  in  my  Croonian  Lectures  in  1900,  diminution  of  this 
substance  may  be  "an  expression  of  the  diminution  of  the  vital  inter- 
action of  the  highly  phosphorized  nucleus  upon  the  cytoplasm." 

The  abundance  of  nucleo-proteid,  with  its  important  iron,  calcium 
and  phosphorus  constituents  in  the  cytoplasm  of  the  large  multipolar 
motor  cells,  may  be  correlated  with  a  greater  chemico-physical  change 
in  large  cells  with  large  and  relatively  long  axons. 

The  small  intercalary  neurones  (second  type  of  Golgi)  have  little  or 
no  basophil  substance  in  the  cytoplasm  ;  the  nucleus  is  relatively  very 
large,  but  we  have  seen  that  these  cells  enter  into  the  synapse  of  neurones 
of  the  first  type. 

Lipoid  Granules  in  the  Cell  and  their  Significance. 

In  healthy  young  animals  lipoid  granules  are  not  seen  in  the 
cytoplasm  of  the  neurones  ;  they  are  found  in  the  cells  of  old  animals 
These  granules  are  also  found  in  varying  amount  in  the  cells  of  the 
brain  and  spinal  cord  of  human  beings  dying  of  various  diseases.  Thus 
I  have  found  them  m  abundance  in  myasthenia  gravis,  in  death  from 
shock   caused  by  compound   comminuted    fracture   of  the   thigh   from 
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Froz  1 1 in-hardened    brain  of   Case  I,  stained  with  scharlach  R.  and 

OXJ  [in  mounted  in  glycerine.     To  the  right  are  seven  large  cells  of  the  optic  thalamus 

shown  ir  of  lipoid  granules  in  the  cytoplasm.     (Magnification  GOO.)     On  the 

a  capillary  with  lipoid  granules  in  the  Bheath  and  in  the  endothelial  c 
arc  three  cortical  cells  with  lipoid  granules  and  soveral  neuroglia  cells.     (Magnification  GOO.) 
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gunshot  wound.  They  are  found  in  old  people  dying  of  various  diseases, 
but  I  have  found  them  especially  abundant  in  dementia  senilis,  general 
paralysis,  dementia  praecox,  and  amaurotic  idiocy. 

Pighini  has  made  a  special  study  of  the  cause  of  their  appearance, 
and  has  shown  that  if  pieces  of  the  brain  of  a  healthy  dog  are  kept  in 
Locke's  fluid  in  a  warm  chamber  for  twenty-four  hours,  these  granules 
appear  and  increase  in  number  with  the  length  of  time  the  tissue  is 
kept  under  these  conditions.  Controls  showed  that  these  were  not 
present  in  the  tissue  before  they  were  placed  under  these  conditions. 

The  facts  seem  to  show  that  up  to  a  certain  point  the  presence  of  these 
lipoid  granules  may  be  within  physiological  limits  and  be  only  a  sign  of 
deficient  metabolism,  incidental  to  a  failure  of  complete  oxidation  pro- 
cesses;  and  their  existence  therefore  is  not  inconsistent  with  a  normal, 
although  probably  lowered,  functional  activity  of  the  neurones  so 
affected.  But  when  the  cytoplasm  of  a  large  number  of  cells  contains 
abundance  of  these  granules  the  physiological  limit  has  been  passed  and 
they  are  an  indication  of  a  pathological  condition  associated  with  a 
depression  of  function  sufficient  to  give  rise  to  impairment  or  even 
cessation  of  function.  In  amaurotic  idiocy  the  whole  of  the  neurones 
throughout  the  cell  body  are  filled  with  scarlet  stained  globules.  In 
dementia  prascox  the  cells  of  the  cortex,  the  basal  ganglia,  and  the 
medulla  exhibit  this  change.  Especially  does  the  process  affect  the 
cells  of  the  frontal  lobes  (vide  Plate  I).  Pighini  concludes  that  these 
fat  granules  are  unsaturated  phosphatides  for  they  yield  a  blue-violet 
colour  with  Nile  blue  sulphate. 

These  granules  stain  red  with  Sudan  III,  and  according  to  Pighini 
this  would  indicate  a  participation  of  cholesterin  or  of  its  esters  with 
cerebroside.  The  tendency  of  the  granules  to  stain  a  violet-blue  colour 
with  Nile  blue  also  suggests  the  presence  of  cholesterin.  He  beli- 
that  Marinesco  and  Obersteiner  were  correct  in  considering  that  these 
lipoid  granules  in  the  nerve  cells  of  old  people  are  products  of  r<  . 
metabolism,  and  that  hypo-oxidation  and  pathological  pr<  o  which 

katobolism  exceeded  anabolism  would  account  for  their  occurrence — they 
are  probably  therefore  an  expression  of  anabolic  hypofunction. 

Having  thus  considered  in  detail  certaio  anatomical  and  physiological 
facts  concerning  normal  neural  structure  and  function  we  are  prepared 
to  estimate  the  significance  of  the  morbid  changes  observed  in  dem<  i 
prascox  and  see  how  far  they  could  account  iov  the  fundamental  >;. 
of  the  mind   in  tins  disease.      I  will  commence  the  subject  with  a  brief 
reference  to  the  supposed  causes. 
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Causes  of  Dementia  Precox. 

With  regard  to  the  cause  of  dementia  praecox  Krapelin  states  that, 
in  the  absence  of  recognizable  external  causes,  it  is  possible  only  to 
think  of  auto-intoxication  which  may  have  some  remote  connexion  with 
the  sexual  organs.  Krapelin  has  pointed  to  the  fact  that  in  a  number 
•of  cases  of  dementia  praecox  the  degenerative  process  began  before 
puberty.     He  states  : — 

"  The  conclusion  seems  to  me  justified  that  the  psychic  abnormalities 
which  precede  the  real  onset  of  dementia  praecox  already  represent,  in  fact 
at  least,  the  action  of  the  cause  of  the  disease,  even  if  they  can  be  traced  back 
into  the  first  years  of  the  patient's  life.  The  commencement  of  the  malady 
would  be,  if  this  view  should  be  confirmed,  moved  back  into  childhood,  for  a 
considerable  number  of  the  patients  we  should  have  to  assume  a  longer  or 
shorter  preparatory  stage,  in  which  without  noticeable  progress,  but  already 
in  indications,  the  disease  develops  certain  results  such  as  we  find  again  most 
strongly  marked  at  the  height  of  its  development  and  in  the  terminal  phases. 
This  interpretation  finds  essential  support  '  as  it  appears  to  me '  in  the 
dementia  praecox  of  children  and  in  engrafted  hebephrenia." 

My  observations  show  that  the  appearances  of  the  testes  in  those 
early  cases  of  dementia  praecox,  in  which  there  is  a  complete  abolition  of 
any  sign  of  spermatogenesis,  would  rather  lend  support  to  the  view 
that  the  regressive  atrophy  may  have  commenced  before  puberty  in 
some  cases.  For  I  have  observed  that  in  some  cases  even  after  months 
or  even  several  years  of  mental  symptoms  pointing  to  dementia  praecox, 
and,  in  the  notes  of  which,  in  not  a  few,  excessive  masturbation  has  been 
recorded,  there  exists  with  the  signs  of  regressive  atrophy  in  many  of 
the  tubules  still  evidence  in  other  tubules  of  active  spermatogenesis. 
So  also  in  some  females  the  ovaries  show  Graafian  follicles  and  corpora 
lutea  together  with  atretic  follicles  and  degenerated  ova.  Krapelin 
asserts  that  14  per  cent,  to  15  per  cent,  of  all  inmates  of  the  asylums 
suffer  with  this  form  of  mental  disease.  He  dismisses  the  idea  that 
masturbation  is  the  cause,  for  reasons  which  are  apparent,  viz., 
masturbation  occurs  in  other  mental  diseases.  Dementia  praecox  is 
as  common  in  women  as  in  men  and  therefore  the  loss  of  seminal  fluid 
by  the  latter,  as  a  result  of  masturbation,  cannot  be  the  cause. 

Ki  ipelin  accepts  Bleuler's  distinction  of  fundamental  disorders  and 
accompanying  phenomena  of  the  disease.  The  fundamental  disorders 
are  those  which  occur  in  dementia  simplex  and  in  the  terminal  state 
of  simple  weak-mindedness.      From  this  point  of  view  the   weakening 
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of  judgment,  attention,  of  mental  activity  and  of  creative  ability, 
the  dulling  of  emotional  interest,  and  the  loss  of  energy,  lastly  the 
loosening  of  the  inner  unity  of  the  psychic  life  would  constitute 
the  fundamental  disorders  while  all  the  remaining  morbid  symptoms, 
especially  hallucinations  and  delusions  but  also  the  state  of  excitement, 
depression  and  stupor,  further  the  manifold  disorders  of  volition, 
negativism,  automatism,  stereotypy,  automatic  obedience,  manneristn^, 
grimacing,  outbursts  of  meaningless  laughter,  &c,  would  be  regarded  as 
secondary  accompanying  phenomena  due  to  disruption  of  harmonious 
psychic  interconnexions  by  the  degenerative  process  affecting  functional 
systems  of  neurones  in  varying  degrees  of  severity. 

The  fact  that  primary  dementia  of  adolescence  occurs  in  uncivilized 
races  as  well  as  civilized,  supports  the  notion  that  this  disease  is  of 
endogenous  origin.  The  nature  of  the  accompanying  phenomena 
probably  largely  depends  upon  the  evolution  of  the  individual  psychic 
personality  ;  and  in  this  connexion  it  is  interesting  to  note  that 
Krapelin  found  that  auditory  hallucinations  were  rare  among  the  native 
Javanese.  Doubtless  word  symbols  play  an  unimportant  part  in  their 
mentality  as  compared  with  civilized  Europeans. 

Histological  Morbid  Changes  in  Dementia  Precox  as  described 

by  Various  Authors. 

Histological  investigations  hitherto,  with  the  exception  of  the 
examination  in  a  few  isolated  cases  of  the  sexual  organs,  have  been 
devoted  to  the  central  nervous  system,  especially  the  cerebral  cortex. 

Macroscopically,  the  brain  and  the  spinal  cord  in  these  cases  show 
little  evidence  of  any  disease. 

Microscopic  investigations  by  numerous  neuro-pathologists,  notably 
Nissl,  Alzheimer,  Duston,  and  workers  (Rae  Gibson  and  Harper  Smith1" 
in  my  own  laboratory,  have  arrived,  broadly  speaking,  at  similar  results. 

Krapelin  sums  up  the  changes  thus  : — 

"  Nissl,  in  the  cases  of  chronic  evolution,  has  noted  profound  modification 
of   the  cells  which   he  has   described  under  the  name   'Destruction    of   the 
Nucleus.'     A  considerable  number  of  cells  appeared  to  be  destroyed  but  there 
is  no  atrophy  of  the  cortex.      The  deep  liners  contain  numerous  and  1 
neuroglial  cells." 

Alzheimer,  studying  histological  lesions  in  acute  case  -  I  catatonia, 
has  described  grave  alterations  of  the  cells  of  the  cortex,  especially  of 
the  deeper  layers,  notably   swelling  of    the   nuclei,   infolding   of    their 
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membrane,  the  cellular  body  retracted  and  on  the  way  to  destruction, 
and  neoformation  of  neuroglial  fibrils  which  surround  the  cells. 

In  the  old  chronic  cases,  Alzheimer  found  widespread  changes  in 
the  cells  which  may  be  regarded  as  the  terminal  state  of  grave  disease 
which  has  run  its  course,  in  particular  sclerotic  forms.  Very  frequently 
deposits  of  lipoid  products  of  decomposition  were  found  in  the  various 
cells,  even  in  quite  young  persons.  Strikingly  frequent  were  groups  of 
nerve  cells  in  which  the  basal  processes  appeared  to  be  swollen  and 
deformed  by  accumulation  of  fat.  Lastly,  diffuse  loss  of  cortical  cells 
could  be  observed.  These  severe  morbid  changes  affected  especially 
the  second  and  third  cortical  layers. 

The  observations  of  Klippel  and  L'Hermitte  have  shown  that  these 
primary  degenerative  changes  of  the  neurones  may  affect  the  whole 
central  nervous  system ;  and  they  consider  that  they  are  either  due  to 
an  inborn  biochemical  deficiency  or  to  the  effects  of  an  autotoxin 
circulating  in  the  blood  after  the  reproductive  organs  have  arrived 
or  should  have   arrived  at  maturity. 

Klippel  and  L'Hermitte  have  estimated  volumetrically  the  number 
of  cells  affected  in  different  parts  of  the  cortex.  Their  conclusions  are  of 
importance  and  may  be  thus  summarized  : — 

(1)  The  lesions  rarely  affect  the  vessels  of  the  brain  and  spinal  cord, 
and  only  in  restricted  points  the  neuroglia,  and  there  exists  neither 
diapedesis  nor  lesions  of  the  endothelial  walls  of  the  vessels  nor  of  the 
connective  tissue  cells. 

(2)  The  lesions  of  the  neurones  can  be  divided  into  three  categories 
corresponding  to  the  chronological  order  of  their  development. 

(a)  Pre-existing  lesions,  not  constant  and  of  congenital  origin, 
constituted  by  anomalies  of  development. 

(&)  The  lesions  of  the  neurones  developed  at  the  same  time  and  in 
the  course  of  the  disease,  and  consist  in  atrophy  of  the  neurone  with 
early  granulo-pigmentary  degeneration. 

(c)  Consecutive  lesions  marked  by  arrest  of  growth  affecting  the 
neurone,  but  also  in  different  degrees  the  whole  organism. 

Whereas  diffuse  lesions  are  localized  in  the  centres  of  association, 
the  integrity  of  the  constituent  groups  of  the  projection  systems  of  the 
neurones  was  in  general  preserved. 

Klippel  and  L'Hermitte  have  since  called  attention  to  the  lesions 
of  the  spinal  cord  in  dementia  praecox,  in  particular  to  degenerative 
lesions  of  the  posterior  column. 

Wada  states  that  he  has  found  the  large  pyramidal  cells  are  com- 
paratively less  affected. 
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Sioli  remarks  upon  the  accumulation  of  lipoid  disintegrated  material 
in  the  tissues  especially  around  the  vessels.  Most  authorities  make 
little  mention  of  extensive  fibril  destruction,  although  some  authors  note 
changes,  and  Goldstein  asserts  that  in  particular  the  coarser  fibrils  are 
damaged.  De  Buck,  and  others,  refer  to  attenuation  of  the  fibres  in 
the  supraradial  network. 

All  investigators  refer  to  glia  cell  proliferation.  Alzheimer,  in 
acute  cases,  describes  amaeboid  hyperplasia  of  neuroglia,  accumulation 
•of  glia  cells  round  the  nerve  cells  and  morbid  new  formation  of  fibres 
which  surround  the  cells  in  a  particular  manner.  Nearly  all  authors 
refer  to  the  large  swollen  pale  nuclei  of  the  glia  cells,  many  of  which 
can  be  seen  adherent  to,  or  even  penetrating  into,  the  decaying 
nerve  cells. 

None  of  the  authors  refer  to  the  change  in  the  granule  layers. 

The  histological  investigations  of  the  central  nervous  system  in 
dementia  praecox  of  all  these  eminent  authorities  are  in  agreement 
on  certain  fundamental  points,  viz.,  that  there  is  a  parenchymatous 
•degeneration  of  the  neurones,  and  that  the  affection  of  the  mesodermic 
vascular  and  supporting  tissues  are  slight  and  of  little  importance ; 
contrasting  therefore  most  distinctly  with  the  meningo-encephalitis  of 
-dementia  paralytica  and  sleeping  sickness,  both  of  which  are  due  to  a 
parasitic  infection  of  the  central  nervous  system. 

The  results  of  these  observers  clearly  point  to  a  primary  parenchy- 
matous degenerative  process  of  the  neurones  and  are  in  favour  of  the 
unicist  conception  of  Krapelin. 

Summary  of  Personal  Histological  Observations. 

None  of  the  eight  cases  examined  showed  any  thickening  of  mem- 
branes or  obvious  naked-eye  change  of  the  brain  ;  in  that 
contrasting  plainly  with  dementia  paralytica.  Five  of  the  cases  died 
in  pre-war  times.  Paraffin  block  sections  of  various  portions  of  the 
brains  were  prepared  of  5  /j,  or  10  fi  in  thickness,  stained  by  polychrome 
methylene  blue  or  methylene  blue  and  eosin.  The  remaining  three 
were  cases  that  have  died  within  the  last  year  or  two.  In  these  the 
brain  was  systematically  examined  both  by  paraffin  block  Becti 
stained  in  Che  same  way  as  above,  and  frozen  sections  of  formol- 
hardened  material  stained  with  scharlach  and  Nile  blue  for  lipoid 
granules. 

The  sections  which  had  been  prepared  in  pre-war  days  had 
retained   their   colour,    and    the    results  of   the    histological  examina- 
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tion  of  these  sections  appended  to  the  clinical  notes  of  each  conform, 
so  far  as  they  go,  with  the  results  obtained  in  the  recent  cases. 

Broadly  speaking,  the  morphological  changes  correspond  with  those 
described  by  the  previously  mentioned  authorities.  They  confirm  the 
results  obtained  by  Klippel  and  L'Hermitte  regarding  the  extension  of 
the  degenerative  cell  changes  to  the  whole  brain,  including  in  two  cases 
the  cerebellum.  They  also  show  that  there  are  two  types  :  (1)  In 
which  there  has  been  a  congenital  arrest  of  many  neurones,  especially 
of  the  small  and  medium  sized  pyramids  in  the  frontal  lobe  (amentia, 
admirably  described  many  years  ago  by  Shaw  Bolton)  and  in  which  later 
at  puberty  or  adolescence,  a  widespread  neuronic  degeneration  occurs. 
(2)  The  degenerative  cell  process  is  not  associated  with  any  congenital 
or  pre  puberal  arrest  of  development. 

The  glia  cell  proliferation  is  general,  and  occurs  especially  in 
regions  where  the  cell  degenerative  process  is  most  marked.  The 
neuroglia  nuclei  are  pale  in  colour,  and  seen  in  groups  around  the 
degenerated  cells,  sticking  to  them  or  penetrating  the  cytoplasm.  I 
could  see  no  spider  cells,  and  only  slight  evidence  of  neuroglia  fibril 
formation  by  Kanke's  Victorian  blue  stain,  so  characteristic  of  general 

paralysis. 

The  vessels  show  no  changes  :  there  is  no  perivascular  cell  infil- 
tration, nor  endothelial  proliferation  of  the  capillaries,  so  characteristic 
of  the  meningoencephalitis  of  dementia  paralytica.  Around  the  small 
vessels  and  in  the  endothelial  cells,  especially  of  the  frontal  lobe,  fatty 
lipoid  granules  are  found  (see  Plate  I). 

There  is  little  evidence  of  nerve-fibre  atrophy  and  sections  of  the 
brain  stained  by  the  Weigert-Pal  method  would  afford  but  little  explana- 
tion of  the  dementia.  Such  fibre  atrophy  or  deficiency  as  occurs  could  be 
explained  by  the  destructive  decay  of  the  cortical  cells,  or  the  congenital 
cell  deficiency.     The  fibre  deficiency  or  atrophy  is  most  apparent  in  the 

frontal  lobes. 

But  the  amount  of  fibre  atrophy,  due  to  cell  destruction  in  those 
cases  in  which  the  demential  symptoms  came  on  first  at  puberty  or  in 
early  adolescence,  does  not  show  a  correspondence  as  in  dementia 
paralytica.  That  being  the  case,  we  must  assign  the  major  part  of  the 
fundamental  symptoms  of  dementia  prsecox  to  the  functionally  incapaci- 
tated or  degenerated  neurones.  By  this  I  mean  the  greater  part  of  the 
neurones  are  living,  but  so  biochemically  altered  that  a  progressive 
disorder  and  loss  of  function  results. 

My  observations  show  that,  besides  the  morphological  changes  in 
the  cells  affecting  the  nucleus  and  the  cytoplasm  of  the  cells,  which  have 
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been  described  as  occurring  in  the  cortex  by  all  the  before  mentioned 
authors,  there  are,  in  addition,  similar,  though  not  as  intense,  morpho- 
logical changes  in  the  basal  ganglia,  the  stem  of  the  brain,  the 
medulla  oblongata,  and  in  severe  cases  of  the  cerebellum,  but  the 
cortical  cells  are  most  affected. 

No  author  has  paid  attention,  so  far  as  I  can  find,  to  the  marked 
nuclear  and  cytoplasmic  changes  in  the  layers  of  granules  (intercalary 
neurones)  of  those  regions  of  the  cortex  -where  these  cells  are  so 
aggregated  that  they  can  easily  be  differentiated  from  the  scattered  pale 
nuclei  of  the  neuroglia  cells. 

The  swelling  of  the  nucleus  and  infolding  of  the  membrane  of  great 
numbers  of  the  cells  in  the  cortex,  and  to  a  less  degree  in  the  other 
regions  of  the  brain  mentioned,  is  well  established,  but  no  author  has 
pointed  out  that  numbers  of  the  nuclei  of  these  cells  show,  in  varying 
degrees  of  intensity,  a  biochemical  change  by  the  fact  that  the  nucleoli, 
which  in  normal  cells  are  stained  a  deep  blue  (basi-chromatin)  reaction, 
are  stained  purple  or  even  reddish-pink  (oxychromatin  reaction). 
According  to  Heidenhain  this  oxychromatin  colour  with  eosin  and  blue 
dyes  signifies  a  diminution  of  organic  phosphorus  (see  Plates).  This 
diminution  of  organic  phosphorus  may  be  associated  with  diminished 
function  in  relation  to  oxidation  processes. 

Besides  the  biochemical  and  morphological  changes  of  the  nucleus, 
there  are  morphological  and  biochemical  changes  observable  in  the 
cytoplasm  and  its  processes.  Under  a  low-power  magnification  the 
cortical  cells,  especially  the  small  and  medium-sized  pyramids,  are  seen 
to  have  their  processes  broken  off,  and  the  regular  linear  arrangement 
into  the  columns  of  Meynert  may  be  more  or  less  destroyed  according 
to  the  advance  of  the  disease. 

There  may  in  some  cases,  owing  to  congenital  deficiency,  be  small 
places  where  the  cells  are  absent.  Examined  with  an  oil  immersion, 
normal  Nissl  granules  are  seldom  seen,  even  in  the  large  Betz  cells  or 
cells  of  the  optic  thalamus,  corpus  striatum,  pons  and  medulla  oblongata, 
but  they  are  seen  fairly  normal  in  the  anterior  horns  of  the  spinal  cord. 

Generally  speaking,  the   Nissl  pattern  is  not  seen  in  the  cells  and 
dendrons,  but  the   cytoplasm   and   processes   are  stained   a  dull  di: 
bluish-purple,  and  scattered  throughout  are  vacuoles.1     These  vacr. 
are   caused  by  lipoid  granules,  which  have   been  dissolved  out   in  the 

1  Since  writing  this  paper  I  have  examined  the  inferior  cervical  ganglion,  together  with 

the  structures  named,  from  a  recent  fatal  case  of  dementia  prseOOX.  The  oells  of  the  sym- 
pathetic ganglion  Bhowed  abundant  lipoid  granules  so  that  it  is  probable  thai  this  chauge 
may  be  more  or  less  universal  in  well  marked  cases  of  this  disea>e. 
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process  of  preparation  of  the  sections  {see  Plates  III  and  V).  As  can  be 
seen,  frozen  sections  stained  by  scharlach  or  Nile  blue  show  the  cytoplasm 
more  or  less  filled  with  fat  granules  {see  Plate  I) .  I  have  already  given 
•reasons  for  supposing  that  the  basophil  substance,  which  is  the  ante- 
cedent of  the  Nissl  granules,  is  a  product  of  the  vital  action  of  the  nucleus 
•on  the  cytoplasm,  and  the  lipoid  granules  are  evidence  of  hypofunction, 
which,  when  it  is  abundant  and  affecting  many  cells,  may  be  regarded 
as  a  pathological  process.  So  that  the  cells  in  all  the  regions  mentioned, 
in  all  the  cases  more  or  less,  exhibit  direct  evidence  of  hypofunction. 

No  author  hitherto  has  directly  investigated  the  condition  of  the 
•intercalary  cells,  although  reasons  have  been  given  for  supposing  that 
they  play  an  important  part  in  the  formation  of  the  synapse  in  all 
systems  of  neurones  and  in  the  cerebellum.  Microscopic  examination 
with  an  oil  immersion  of  regions  of  the  cortex  in  which  these  cells  form 
definite  layers  visible  with  a  very  low  magnification — e.g.,  the  ascending 
parietal  or  occipital  convolutions  in  the  region  of  the  line  of  Gennari  and 
other  areas,  shows  that  these  cells  are  profoundly  modified.  The  nucleus 
is  swollen  with  pale  blue  or  purple  staining,  and  often  pink— indica- 
tions of  a  biochemical  change.  The  cytoplasm  is  hardly  visible  in  these 
stellate  neurones  of  the  plexiform  l  layer  (granular)  owing  to  the  swelling 
of  the  nucleus ;  fine  vacuoles  are,  however,  seen  in  it,  and  when  these 
•cells  are  stained  for  lipoid,  fine  orange-coloured  granules  are  observed 
corresponding  to  the  vacuoles. 

Similarly  in  these  cells  this  reaction  constitutes  evidence  of  a  hypo- 
function and  deficient  oxidation.  Having  this  in  mind,  I  felt  it  would 
be  desirable  to  see  if  this  failing  of  the  basophil  substance  could  be 
demonstrable  to  the  naked  eye.  I  took,  therefore,  three  pieces  of  tissue 
from  three  separate  brains  that  had  been  hardened  in  formol.  I  selected 
the  cerebellum  because  its  structure  is  uniform,  and  therefore  comparisons 
would  be  more  reliable. 

Portions  of  the  cortex  of  the  lateral  lobe  of  a  case  of  tetanus,  a 
ease  of  senile  dementia,  which  showed  by  the  usual  staining  methods 
marked  changes  similar  but  more  extensive  than  dementia  praecox,  and 
&  case  of  dementia  precox  were  taken.  These  were  washed  free  of 
formalin  and  simultaneously  passed  through  the  various  processes  for 
blocking  in  paraffin.  The  three  pieces  in  one  block  were  cut  simul- 
taneously, the  sections  containing  the  three  tissues  were  placed  on  cover 
glasses  stained  and  mounted  ;  so  that  the  conditions  in  no  way  varied 

1  The  '''in  'i  ''(I  by  Cajal  and  Campbell  for  the  granule  layer. 
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A,  the  three  sections  of  cerebellum  mounted  on  one  Blide  (all  submitted  to  t>>e  same 
conditions  after  removal  from  formalin),  as  seen  with  the  naked  eye;  slightly  magnified. 
Pig.  1,  tetanus  brain  ;  6g.  '2,  senile  dementia;  fig.  U,  dementia  precox. 

B  (1,  2,  8),  eacb  oi  under  the  microscope,  the  upper  figure  with  a  low 

power  D  with  a  high  power  magnification,  shows   the  grannie   layer 

only,    i  lining  reaction.    The  only  fallacy  is  thi 

bility  of  difference  in  the  formali  d.     Further  experiments  of  a  similar  nature  are 

being  conducted,  combined  with  chemical  analysis  of  the  tissues.    A  more  positive  conclusion 
ding  this  finding  will  then  be  possible  ;  at  present  it  is  only  very  BUggestive. 
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for  each  section.  The  results  are  shown  in  the  accompanying  Plate  II. 
It  will  be  seen  how  much  deeper  blue  the  granules  of  the  tetanus  case 
are  stained  than  are  the  sections  of  the  brains  of  the  two  cases  of 
dementia. 

This  observation,  in  conjunction  with  the  previous  microscopic 
observations,  points  to  a  deficiency  of  basophil  substance  and  a  diminu- 
tion of  the  organic  phosphorus  in  the  cells  of  the  brain  of  dementia 
prsecox  ;  a  fact  which  may  be  correlated  with  the  evidence  of  a  failure  of 
nuclear  phosphorus  in  the  reproductive  organs.  Further  observations 
by  chemical  analysis  of  the  cerebellum  in  dementia  praecox  and  normal 
are  in  progress.  But  the  following  chemical  investigations,  although 
by  no  means  conclusive,  tend  to  support  the  microscopical  inves- 
tigations : — 

Chemical  Quantitative  Analysis. 

Waldemar  Koch  and  Sydney  Mann,  in  my  laboratory,  made  a  number 
of  careful  analyses  of  the  brains  of  persons  dying  of  different  diseases, 
including  six  from  cases  of  dementia  praecox  : — 

"  Compared  with  the  normal,  the  amount  and  distribution  of  phosphorus 
shows  no  marked  change,  but  the  neutral  sulphur  shows  a  great  diminution, 
while  the  inorganic  and  protein  sulphur  is  greatly  increased.  Thus  so  far  nine 
cases  in  all  have  been  examined  and  found  to  give  results  which,  although 
varying  among  themselves,  all  tend  in  the  same  direction — i.e.,  a  diminution  of 
the  neutral  sulphur}  This  variation  appears  to  be  independent  of  the  cause  of 
death,  and  so  far  has  not  been  found  in  other  forms  of  insanity.  It  does  not 
then  seem  unreasonable  to  suppose  that  the  subject  of  this  mental  disorder  may 
possibly  possess  a  general  bodily  deficiency  for  oxidation  processes.  Some 
support  is  lent  to  this  by  the  fact  that  Pighini  has  found  an  increase  of 
neutral  sulphur  in  the  urine  in  this  disease." 

These  experiments  are  valuable  inasmuch  as  they  indicate  deficient 
oxidation  processes.  The  fact  that  these  observers  were  unable  to 
detect  any  diminution  of  organic  phosphorus  is  easily  explicable  and  in 
no  way  contradicts  the  micro-chemical  staining  reactions  indicative  of 
a  deficiency  of  nucleic  acid  phosphorus.  The  reasons  I  would  adduce 
are  these  : — 

1  An  explanation  may  not  be  out  of  place  for  the  term  "  neutral  sulphur."      It  rer 
an  intermediary  stage  between  unoxidized  protein  sulphur  and  oxidized  ethereal  and  inot  | 
sulphates.    It  does  not  split  ofi  aulphurio  acid  on  prolonged  boiling  with  hydrochloric 
neither  docs  it  form  lead  sulphide  on  boiling  with  alkali  and  lead  acetate.      The  ti : 
is  used  in  contradistinction  to  sulphates  or  sulphuric  acid. 

ju—  iy 
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(1)  Not  more  than  2  per  cent,  of  the  brain  consists  of  cells  in  the 
grey  matter,  and  only  a  fraction  of  this  consists  of  nuclear  matter. 

(2)  The  great  bulk  of  the  brain  is  white  matter,  and  of  this 
myelin,  which  contains  a  large  amount  of  organic  phosphorus  is  the 
largest  constituent. 

(3)  There  is  no  appreciable  change  in  the  myelin  in  dementia 
praecox ;  consequently,  although  the  nuclear  phosphorus  may  have 
diminished  considerably  in  amount,  it  would  be  only  a  small,  almost 
inappreciable  amount  of  the  total  organic  phosphorus  in  the  brain. 

Pighini  has  carefully  studied  metabolism  in  dementia  praecox.  He 
gives  the  following  summary  of  his  results  : — 

"  With  a  view  of  throwing  light  on  the  metabolic  change  associated  with 
the  profound  symptoms  of  dementia  praecox,  I  have  selected  four  typical 
cases  of  the  disease  in  the  acute  and  eight  in  the  more  advanced  stage,  and 
in  them  I  have  studied  the  various  food  elements  by  means  of  numerous 
analyses  of  the  food  administered  and  the  excretions.  Each  case  gave  results 
of  interest,  which  may  be  summarized  as  follows  :— 

(1)  In  the  dementia  praecox  of  Krapelin  the  acute  phase  and  the  advanced 
phase  each  present  different  modifications  of  altered  metabolism. 

(2)  In  the  acute  phase,  as  evidenced  by  motor  restlessness,  sitophobia, 
violent  impulsiveness,  slight  elevation  of  temperature,  &c,  there  is  a  negative 
balance  (increased  excretion)  of  nitrogen  (urea,  uric  acid  xanthin  bases)  of 
phosphorus  and  sulphur,  indicative  of  a  marked  dissolution  of  the  phosphorized 
and  sulphurized  proteids  of  the  organism. 

(3)  In  the  advanced  phase,  as  evinced  by  dementia,  negativism,  tics, 
grimaces,  katatonia,  &c,  there  is  a  proportionate  retention  of  phosphorus  and 
nitrogen,  a  loss  of  sulphur  proportionate  to  these  elements,  and  an  independent 
loss  of  calcium. 

(4)  In  the  two  phases  investigated  there  is  an  altered  water  metabolism, 
and  a  relaxed  excretion  of  chlorine." 

The  great  difficulties  attending  chemical  analyses  of  the  brain  and 
the  many  sources  of  error  in  estimating  metabolism  in  this  class  of 
patients  makes  one  careful  in  drawing  conclusions.  Still  such  evidence 
as  exists  supports  the  view  that  there  is  a  deficiency  in  the  oxidation 
processes  in  the  brain.  Seeing  that  the  microscopic  investigations 
related  tend  to  prove  that  the  oxidation  processes  are  deficient,  these 
findings  support  the  general  premises  deduced. 
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The  Correlation  of  the  Morphological  Micro-chemical  and 
Chemical  Investigation  of  the  Brain  and  Beproductive 
Organs  with  the  Fundamental  Clinical  Symptoms. 

A  certain  number  of  cases  of  dementia  prsecox  occur  in  congenital 
aments,  or  imbeciles.  These  might  be  termed  dementia  praecossissima 
and  from  early  childhood  there  are  clinical  indications  of  a  failure  of 
the  higher  neural  functions.  It  is  quite  probable  that  not  only  the 
brain  is  affected  by  a  developmental  deficiency,  but  that  there  is  a 
general  deficiency  of  the  elan  vitale  and  this  is  manifested  by  the 
reproductive  organs  at  puberty,  which  either  fail  to  develop  or  an  early 
arrest  of  spermatogenesis  occurs.  In  this  connexion  it  is  interesting  to 
note  that  I  have  shown  a  complete  arrest  of  development  of  spermato- 
genesis in  several  cases  of  imbecility. 

Cases  in  which  clinical  symptoms  first  manifest  themselves  at 
puberty  or  early  adolescence  exhibit  a  progressive  failure  of  the  elan 
vitale,  which  may  be  correlated  with  the  regressive  atrophy  of  the  testes, 
organs  in  which  it  can  be  easily  demonstrated  that  productive  energy 
is  most  active.  But  the  active  nuclear  proliferation  continually  going 
on  in  the  testes  is  a  synthetic  process  requiring  active  oxidation  processes 
to  build  up  a  complex  organic  phosphorus  compound,  protamin  nucleinate 
out  of  simple  phosphorized  lipoid  substances.  The  fact  that  these 
synthetic   processes  rapidly  fail  points  to  a   germinal   defect. 

The  clan  vitale  so  poetically  described  by  Shakespeare  in  "Borneo 
and  Juliet  "  : — 

"  My  bosom's  lord  sits  lightly  on  his  throne 
And  all  day  long  an  unaccustomed  spirit 
Lifts  me  above  the  ground  with  cheerful  thoughts." 

is  a  sign    of    an  outburst    of    productive    energy  connected  with   the 
supreme  function  of  reproduction. 

There  is  also  evidence  of  germinal  defect,  for  many  cases  of 
dementia  praecox  are  congenital  aments  as  shown  by  the  fact  that 
a  number  of  the  higher  cortical  neurones  do  not  develop. 

The  fundamental  clinical  disorders  of  dementia  precox  are  a 
weakening  of  judgment,  attention,  of  mental  activity  and  of  creative 
ability,  the  dulling  of  emotional  interest  and  the  loss  of  energy,  lastly 
the  loosening  of  the  inner  unity  of  the  psychic  life.  Now  it  we  assume 
that  the  neuronic  changes  show  (1)  a  progressive  suspension  of  fund 
of  some  neurones  associated  with   {'2)   such  intense    bio-chemical  and 
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morphological  changes  in  other  neurones  as  to  indicate  suppression  of 
function  we  are  able  to  explain  remission  or  partial  remission  of  some 
of  the  symptoms,  and  sudden  changes  from  stupor  to  impulsive 
behaviour. 

Suspension  of  neuronic  function  due  to  hypofunction  from  defective 
oxidation  processes  caused  by  auto-  or  hetero-toxic  conditions  may  vary 
in  intensity  and  degree,  but  suppression  of  function  owing  to  germinal 
lack  of  durability  is  incapable  of  any  remission  but  is  progressive,  so  that 
even  when  a  remission  of  some  of  the  symptoms  occurs  there  is  a 
residuum  of  weak-mindedness,  dementia  simplex,  which  is  progressive 
and  continuous.  It  should  be  mentioned  that  the  neurones  are  in  the 
normal  individual  permanent  cells  adapted  for  a  prolonged  life  and 
protected  by  special  anatomical  conditions  from  injury  and  disease. 
Any  form  of  stress,  using  the  term  in  the  wide  sense  employed  by 
Mercier,  will  contribute  to  lower  the  durability  of  the  neurones. 

Now  it  is  known  that  some  cases  which  at  first  clinically  appear  to 
be  cases  of  dementia  praecox  recover.  Moreover,  some  cases  of  con- 
fusional  insanity  may  present  a  clinical  picture  of  dementia  praecox 
and  recover  completely.  It  must  be  supposed  that  these  cases  are  due 
to  a  hypofunction,  and  we  should  probably  find  a  general  condition  of 
lipoid  granules  in  the  neurones  with  basophil  chromatolysis  and  dis- 
appearance, or  partial  disappearance  of  the  Nissl  granules. 

But  evidence  of  a  biochemical  and  morphological  degeneration  of 
the  nucleus  points  to  a  condition  which  would  end  in  suppression  of 
function,  although  this  condition  does  not  necessarily  imply  death  of 
the  neurone  and  atrophy  of  the  axon.  The  morphological  changes  im- 
plying suppression  of  function  are  found  especially  in  the  cortex  and 
particularly  the  cortex  of  the  frontal  lobe  in  which  neuroglia  proliferation 
is  most  marked.  Associated  with  this  are  universal  changes  in  the  various 
regions  of  the  brain  pointing  to  hypofunction,  viz.,  lipoid  granules  in 
the  cytoplasm  and  in  many  cells  an  oxychromatin  or  a  tendency  to 
an  oxychromatin  reaction  of  the  nucleus  {see  Plates  III  and  V). 

The  affection  of  the  stellate  intercalary  cells  which  enter  into  the 
synapse,  and  the  evidence  I  have  adduced  of  the  importance  of  these 
cells  in  connexion  with  oxidation  processes  productive  of  neural  energy 
and  transmission  of  nervous  impulses,  suggest  that  a  hypofunction  or 
suspension  of  function  of  these  neurones  would  lead  to  synaptic  dis- 
sociation and  thereby  account  for  psychic  dissociation  and  the  coming 
and  going  of  symptoms  ;  or  where  there  is  a  permanent  morbid  change, 
to  a  suppression  of  their  function  with  permanent  dissociation. 
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Section  of  cortex  of  angular  gyrus  (Case  I).     1  i  pyramidal  oella.     Observe  the 

swollen  nucleus  with  intranuclear  network.     There  are  n<  only  a  pi 

dust  ami  vacuoles.    The  nucleolus  is  stained  a  reddish  purple  i 

cells  are  faintly  stained  in  comparison  with  the  normal.     Some  of  the  pyramidal 

undergoing   autolysis,  and  one  Bhows  two  neuroglia  cells  within  ft  holli 
Near  this  is   a  small   stellate   eell  with   greatly    swollen    nucl 
and  ,',  oil  immersion.) 
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We  have  thus  two  morphological  conditions  which  will  account  for 
the  fundamental  disorders,  and  the  nature  of  these  disorders  will  depend 
upon  the  cerebral  structures  affected  whether  in  such  a  way  as  to  pro- 
duce suppression  or  suspension  of  function.  Naturally  the  nature  of 
the  mental  disorders  will  also  depend  upon  the  localization  and  the 
relative  intensity  of  the  hypofunction,  suspension,  or  suppression  of 
function  of  the  neurones. 

It  is  quite  probable  that  there  is  a  hypofunction  of  the  whole  of  the 
bodily  tissues ;  there  is  certainly  a  diminished  vital  resistance  to  micro- 
bial infections.  A  large  percentage  of  these  cases  of  dementia  praecox 
die  of  tuberculosis,  but  my  observations  show  that  exactly  the  same 
neuronic  changes  can  be  found  in  dementia  praecox  cases  that  have  died  of 
acute  pneumonia.  So  that  although  it  is  common  to  find  stupor  in 
patients  affected  with  active  tuberculosis  and  although  the  absorption  of 
toxins  may,  therefore,  have  played  a  part  in  the  production  of  some  of  the 
symptoms,  yet  I  have  formed  the  conclusion  that  the  essential  cause  of 
this  disease  is  an  inborn  germinal  defect,  the  nature  of  which  is  un- 
known. When  we  come  to  consider  that  in  a  normal  seminal  emission 
there  are  about  226,000,000  spermatozoa,  it  is  probable  that  some  are 
of  greater  vitality  than  others,  and  that  by  the  law  of  chance  a  weak 
spermatozoon  may  occasionally  reach  the  ovum,  or  the  ovum  itself  may 
be  deficient  in  vital  energy.  Again  the  combination  may  not  be 
favourable  to  the  production  of  a  sound  and  durable  organism.  That 
this  chance  of  a  spermatozoon  being  vitally  deficient  would  be  increased 
by  hereditary  taint,  or  by  any  of  the  causes  which  would  lower  the 
vitality  of  the  parents,  seems  probable. 

Nature  is  unmindful  of  the  individual,  mindful  only  of  the  species, 
and  by  early  mental  decay  and  arrest  of  spermatogenesis,  reproduction 
of  a  degenerate  being  is  thereby  prevented. 

Case  I. — Dementia  Przecox. 

W.  H.  Previous  History. — According  to  the  statements  of  the  patient  he 
joined,  as  a  boy,  the  Somerset  Light  Infantry  in  November;  1912,  and  was  in  the 
band.  After  two  years  and  lifty-six  days'  service  he  was  discharged  for  deafr  — 
He  rejoined  the  Army  in  March,  1915,  and  was  sent  to  Franco.  Whilst  at 
Dickahush  in  November,  1915,  a  shell  burst  near  him  and  he  was  sent  to  the 
base,  suffering  from  shell  shock.  From  there  he  was  sent  to  Faversham. 
Chatham,  and  Mill  Hill,  and  finally  discharged  as  unfit  for  further  service 
After  leaving  the  Army  he  apparently  did  no  good.  Be  had  many  jobs,  hut 
admitted  ho  could  not  keep  them,  and  had  been  in  prison  for  being  in  p 


46      Mott :    Studies  in  the  Pathology  of  Dementia  Pr&cox 

of  matches  whilst  on  munition  work.     He  was  admitted  to  Long  Grove  Mental 
Hospital  on  June  3,  1918,  aged  20. 

Condition  on  Admission. — Physical  condition :  Good ;  comparatively 
normal  and  of  average  development. 

Mental  Condition. — He  was  found  to  be  suffering  from  recent  melancholia 
and  was  an  evident  case  of  dementia  praacox.  He  had  several  mannerisms 
and  laughed  and  grinned  inanely,  was  full  of  all  sorts  of  strange  fantasies  and 
ideas  and  said  he  felt  he  was  under  some  influence  or  spell.  He  was  very 
solitary  and  uninterested  in  anything  except  his  own  peculiar  ideas.  He 
himself  thought  he  had  always  been  strange,  even  before  joining  the  Army, 
but  that  he  had  been  much  worse  since  sustaining  shell  shock.  He  was 
evidently  hallucinated  and  sometimes  very  confused  and  contradictory.  He 
accounts  for  his  fits  of  depression  in  a  very  inconsequential  way,  and  even 
when  saying  that  he  had  asked  the  attendants  at  the  infirmary  to  poison  him 
he  began  to  smile  in  an  imbecile  way. 

In  July,  1918,  his  mental  condition  was  deluded  and  hallucinated,  restless, 
impulsive  and  resistive,  with  occasional  faulty  habits.  On  one  occasion  he 
butted  his  head  against  the  wall  and  at  another  time  he  threw  himself  about 
the  floor.  This  condition  continued  with  lapses  into  a  mildly  stuporose 
condition. 

On  October  12  he  threw  a  flower  pot  at  an  attendant,  and  on  November  1 
he  was  noted  as  being  in  an  unsettled  condition,  aggressive,  impulsive  and 
intolerant  of  discipline. 

On  November  11,  1918,  he  was  transferred  to  Hanwell  Mental  Hospital 
where  he  was  diagnosed  as  dementia  praecox,  his  mental  condition  being  one  of 
moroseness  and  confusion,  refusing  to  speak,  but  with  outbursts  of  aggressive- 
ness and  violence. 

On  December  6,  1918,  he  was  noted  as  showing  no  improvement  in  his 
mental  condition,  but  his  physical  condition  was  good  and  he  was  clean  in  his 
habits. 

Throughout  the  later  part  of  January  and  February,  1919,  he  was  troubled 
with  a  low  form  of  pneumonia  and  a  persistent  cough.  This  condition  how- 
ever cleared  up  and  his  health  was  good.  His  mental  condition  showed  no 
improvement  and  he  continued  to  be  dangerously  impulsive,  sullen,  obstinate, 
and  quite  devoid  of  interest  in  himself  and  his  surroundings. 

On  October  31,  1919,  he  developed  a  pyrexia  with  symptoms  of  influenza 
and  on  November  5  he  was  found  to  be  suffering  from  lobar  pneumonia,  from 
which  he  died,  at  1.20  p.m.,  on  November  6,  1919 — seventeen  months  after 
admission  to  Long  Grove. 

Post-mortem  Examination. — State  of  nutrition  :  Good.  Brain  :  Weight, 
1,158  grm. ;  convolutions  irregular;  badly  developed.  Eight  lung:  Solidified 
throughout ;  red  hepatization.  Left  lung  :  Solidified  and  red  hepatization  at 
base.  Heart  :  Walls  dilated  ;  blood-clot  in  auricle.  Liver  :  Enlarged  and  fatty. 
Kidneys:  Congested.  Testicles:  Eight,  13'8  grm.;  left,  15'8  grm.  Other 
organs  normal. 
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Cause  of  death,  acute  lobar  pneumonia. 

Microscopic  Examination  of  the  Brain. — By  hematoxylin  and  scharlach 
and  Herxheimer  scharlach  methods  for  fatty  granular  degeneration  :  Compara- 
tively to  the  dementia  senilis  there  are  few  of  the  cortical  cells  which  show  the 
granular  fatty  degeneration  in  the  motor  area.  In  the  frontal  region,  however, 
a  large  number  of  cells,  small,  medium  and  large,  of  all  the  layers,  show  fatty 
granular  degeneration.  The  nuclei  of  the  cells  are  swollen,  the  nuclear 
membrane  infolded  or  irregular  in  outline  and  the  contents  often  show  fine 
orange-stained  granules.     The  nucleolus  may  be  stained  purple  or  orange  red. 

Medulla  Oblongata.- — The  cells  of  the  ventral  nucleus  of  the  vagus  and  the 
nucleus  ambiguus  show  the  fatty  granules  in  them.  There  is  very  little 
evidence  of  change  in  the  hypoglossal.  In  some  of  the  cells  the  nucleus  is 
obviously  swollen  and  shows  degenerative  changes.  This  applies  to  all  cells 
including  those  of  the  olivary  body,  although  the  pigment  in  this  kind  of  cell 
is  finer.     The  large  cells  show  the  lipoid  granules  better. 

Unstained  Specimen  of  Medulla. — Many  of  the  cells  show  fine  granules 
faintly  but  not  nearly  so  many  as  in  the  stained  specimens.  The  conclusion 
is  that  this  is  a  fatty  degeneration  as  the  granules  stain  with  scharlach  "  R." 
Very  few  cells  of  the  pons  show  any  fatty  change  at  all. 

Paraffin  Sections. — By  eosin  and  toluidin  blue  and  toluidin  blue  alone. 

Cortex,  Motor  Area  and,  Ascending  Parietal. — There  is  a  deficiency  of 
basophil  substance  generally.  The  Nissl  granules  in  the  majority  of  cells 
where  these  granules  are  well  seen  in  the  normal,  are  in  the  sections  deficient, 
and  there  is  a  tendency,  in  a  varying  degree,  of  conversion  of  the  granules  into 
a  dust-like  condition.  Many  of  the  large  motor  cells  show  yellow  pigment 
granules.  In  some  the  nucleus  is  eccentric.  As  regards  the  medium  and 
smaller  pyramids,  many  show  swollen  nuclei,  chromatolysis,  shrinking  of  the 
cell  and  disappearance  of  the  dendrons  or  dendritic  processes.  The  cyt 
often  show  yellow  or  unstained  granules  due  to  the  lipoid  substance  having 
been  dissolved  out.  The  most  marked  changes  are  seen  in  the  deep  poly- 
morphic layer  where  there  is  hardly  a  normal  looking  cell  to  be  found.  The 
nuclei  are  swollen,  in  many  instances  they  occupy  nearly  the  whole  of  the  cell. 
The  membrane  is  often  infolded  and  the  nucleus  itself  very  frequently  hi 
pale  granular  appearance  as  if  it  had  undergone  fatty  degeneration  and  the  fat 
had  been  dissolved  out.  The  cytoplasm  contained  but  little  basophil  substance 
and  is  filled  with  minute  granules  or  vacuoles,  due  to  the  lipoid  having  been 
dissolved  out.  The  processes  of  the  cells  are  either  not  seen  or  are  broken  off. 
There  is  a  proliferation  of  neuroglia  nuclei,  faintly  stained  with  fine  blue 
chromatin  granules.  These  are  Been  al  all  levels,  but  especially  where  the 
cell  changes  are  the  most  marked.  In  the  ascending  parietal  oonvoluti 
where  the  intercalary  cells  form  a  definite  layer  of  granules  ii    '     a  rved 

that  these  cells  have  large  swollen  nuclei,  faintly  stained  blue  or  pink, 
ing  to  the  stain  employed  and  with  but  very  little  cytoplasm.      1;  rved 

that  the  cytoplasm  contained  little  or  no  chromophylous  substance  and 
filled  with  fine  vacuoles. 
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Cerebellum. — The  cerebellum  is  well  stained  ;  both  the  cells  of  Purkinje 
and  the  granules  give  a  good  basophil  stain  and  this  structure  might  almost 
pass  for  normal. 

Medulla  Oblonqata. — Most  of  the  cells  of  the  various  nuclei  have  abundant 
basophil  substance.  The  Nissl  granules  however  are  not  so  sharply  defined  as 
in  the  normal.  Some  of  the  cells  show  deficiency  and  a  tendency  of  the 
granules  to  break  up  into  dust.  A  few  of  the  cells  show  swollen  nuclei  and 
vacuolation  of  the  cytoplasm  of  the  cells.  These  early  changes  are  best 
observed  in  the  ventral  nucleus  of  the  vagus.  There  is  some  proliferation  of 
the  neuroglia  cells  especially  about  the  floor  of  the  fourth  ventricle. 

Pons. — The  pontine  cells  of  the  first  type  show  a  diminution  of  basophil 
substance  and  disintegration  of  Nissl  granules  to  a  variable  extent ;  lipoid 
granular  change  in  the  cytoplasm,  especially  in  the  cells  with  a  swollen  and 
often  irregular  shaped  nucleus.  The  small  intercalary  cells  have  very  pale 
nuclei  and  are  difficult  to  differentiate  from  the  glia  cells  which  are  proliferated 
and  exhibit  a  similar  pallor  and  lack  of  basophil  substance. 

Optic  Thalamus. — In  the  thalamus  the  large  medium  and  small  sized  cells 
are  all  affected  with  the  nuclear  and  granular  change  described  {vide  Plate  I). 
The  small  intercalary  cells  are  similarly  affected  to  those  in  the  pons  and  one 
can  see  the  nucleus  surrounded  by  a  finely  granular  cytoplasm. 

Corpus  Striatum. — The  large  cells  are  far  less  numerous.  The  changes  are 
the  same  as  have  already  been  described  in  other  cases.  Even  more  marked 
nuclear  and  cytoplasm  degeneration  is  to  be  seen.  Oxychromatin  reactions 
in  the  nucleolus  and  substance  of  the  cell  after  staining  with  toluidin  blue  and 
eosin,  the  granular  change  in  the  cytoplasm  is  seen  and  the  processes  of  the 
cells  are  broken  off. 

In  the  Island  of  Beil  the  nuclear  and  cytoplasm  changes  are  well  marked 
especially  in  the  polymorph  layer.  It  is  evident  also  in  most  of  the  cells  of 
the  pyramidal  layer.  There  is  a  proliferation  of  glia  cells  throughout  the 
cortex.  By  Victorian  blue  there  is  no  evidence  of  proliferation  of  neuroglia 
fibrils. 

Angular  and  First  Temporal. — Both  the  temporal  and  angular  regions  of 
the  cortex  show  little  difference  in  the  number  of  cells  or  their  arrangement  in 
columns  from  the  normal.  The  granular  layer  is  well  marked.  Stained 
with  toluidin  blue  and  eosin  all  the  cells,  under  low  power  magnification, 
seemed  to  be  stained  purple.  The  same  is  seen  in  the  angular  cortex,  though 
perhaps  not  quite  so  marked  as  was  found  in  the  auditory.  The  large  and 
medium-sized  pyramids  seem  to  be  less  affected  but  the  granular  change  is 
quite  evident  in  the  smaller  pyramids  and  well  marked  in  the  infragranular 
polymorph  layer  {vide  Plate  I). 

Calcarine  Fissure. — Under  a  low  power  the  cell  arrangement  appears 
normal.  Although  most  of  the  small  and  medium-sized  pyramids  of  this 
region  show  a  granular  change  in  the  cytoplasm  and  a  swollen  nucleus,  the 
most  marked  change  is  found  in  the  intercalary  cells  ;  which  when  stained  by 
Nissl  method  are  quite  a  pale  blue.  With  toluidin  blue  eosin  the  nuclei  are 
stained  pink  and  the  nucleoli  also. 


PLATE  IV. 


Jim. 


yfll 


Section  of  adrenal  gland  (Case  I)  hardened  in  formalin  and  cut  with  freezing  microtome. 
Stained  with  scharlach  R.  and  hrematoxylin.     (Magnification  12.) 
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Occipital  Pole. — Exactly  the  same  change  is  observed  here  as  in  the 
calcarine  fissure. 

Superior  Frontal. — Rather  a  patchy  arrangement  is  observed  under  a  low- 
power  in  the  cells  of  the  supragranular  layer,  as  if  there  were  a  deficiency  of 
development.  The  regular  arrangement  in  columns  is  not  maintained.  The 
apical  processes  are  obliquely  set  to  the  surface  and  the  cells  themselves  seem 
to  have  their  processes  broken  off.  All  the  cells  seem  to  take  a  pinkish  tinge  ; 
this  is  especially  noticeable  in  the  small  cells  (vide  Plate  V,  fig.  3). 

The  impression  gained  from  this  examination  is  that  the  frontal  region  is 
more  affected  than  the  other  parts  of  the  cortex  examined,  and  there  is  a 
deficiency  of  development.  Examination  by  the  high  power  shows  the  same 
cell  changes  described  elsewhere  in  the  brain,  but  in  a  more  advanced  degree. 
In  some  instances  the  cells  seem  to  be  almost  completely  destroyed.  The 
nucleoli  all  take  the  red  dye.  Here  and  there  are  patches  where  only  glia  cells 
are  seen.  With  Victorian  blue  no  definite  evidence  of  neuroglia  fibril  pro- 
liferation can  be  observed. 

Frontal  Pole. — By  low  power  there  is  less  evidence  of  change  than  in  the 
superior  frontal,  still  there  is  not  the  normal  arrangement  in  columns. 
Observations  with  high  power  magnification  however  show  an  advanced 
nuclear  and  granular  change  of  the  cells  similar  to  those  seen  in  the  superior 
frontal.  Frozen  sections  of  the  tip  of  the  pole  of  the  first  temporal  convolutions 
stained  by  scarlet  and  hematoxylin,  show  marked  granular  degeneration  of  the 
cells  of  the  deeper  layers.  Fat  granules  are  seen  in  the  perivascular  spaces  of 
the  smallest  vessels  ;  some  apparently  taken  up  by  the  endothelial  cells  {vide 
Plate  I). 

Adrenal. — By  scharlach-haematoxylin.  The  cortex  is  narrower  than  normal. 
The  greater  portion  of  the  cells  have  no  lipoid  content.  Those  that  have 
are  stained  a  deep  red.  It  is  possible  that  this  deficiency  of  lipoid  is  due  to 
the  pneumonic  condition  from  which  he  died,  but  the  narrow  cortex  and  low 
weight  (right,  30  grm.  ;  left,  45  grin.),  for  a  young  man  is  abnormal.  The 
cortex  seems  to  be  more  deficient  than  the  medulla  [vide  Plate  1  V  I. 

Testes. — No  spermatozoa  were  found  in  films  made  from  emulsion  of  the 
testes.  Sections  of  the  testes  stained  bv  scharlach  and  haematoxylin  show 
some  deficiency  of  lipoid  in  the  Sertoli  cells,  and  thickening  of  the  basement 
membrane.  There  is  no  evidence  of  spermatogenesis,  and  many  of  the  tubules 
are  apparently  atrophied. 

Case  II. 

Clinical  Notes. — R.  D.  G.,  aged  20.  Admitted  Colney  Hatch,  April  27, 
1914.  Died  October  20,  1916.  Has  a  brother  in  Hanwell  (said  to  be  an 
epileptic),  admitted  June  10,  aged  21.     When   admitted  he  was  oertifie  I      a 

suffering  from  delusional  insanity.    He  adopts  fantastic  attitude-.  gestiouJ 
freely    and    hears    voices    of    imaginary    persons    and    claim-    to   be   in    i 
communication  with  the  Almighty.     He  says   that  he  has  been   dead  hut  has 
risen    from    the    grave.      He  was    in   ex-7  standard   at   school.      He   had  night 
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horrors  as  a  child  and  sleeplessness  due  to  hallucinations.  He  has  been  a 
boot-repairer.  In  the  frequent  notes  taken  during  the  twenty-eight  months 
of  his  residence  in  the  asylum  there  is  no  statement  that  he  masturbated. 
The  diagnosis  was  changed  in  April,  1915,  to  dementia  praecox.  He  is  dull 
and  stupid  and  very  rarely  speaks  to  anyone.  He  is  disorientated  for  both 
time  and  space,  extremely  untidy  and  faulty  in  habits.  Further  notes  :  Nothing 
except  that  he  is  occasionally  troublesome.  June  2,  1915 :  First  stage 
of  tuberculosis.  September  18,  1916  :  Another  attack  of  so-called  apical 
pneumonia.  Death  from  acute  pulmonary  tuberculosis,  October  20,  1916. 
Testes,  15  grm.  and  16  grm.  No  spermatozoa  seen  by  dark  ground  examina- 
tion.    Yesicula  seminalis  seen  by  dark  ground  examination. 

Microscopic  Examination  of  Testes. — Examination  of  frozen  sections  stained 
by  haemotoxylin  and  eosin.  No  spermatozoa  seen  in  sections.  Many  of  the 
tubes  atrophied  and  only  show  sustentacular  cells,  the  spermatogonia  spermato- 
cytes and  their  nuclei  are  absent ;  the  basement  membrane  is  thickened  and 
the  fibrous  interstitial  tissue  increased  ;  the  interstitial  cells  are  seen  but  they 
appear  to  be  smaller  than  normal  as  if  in  the  resting  stage  or  partial  resting 
stage.  The  majority  of  the  tubes  show  spermatogonia  and  spermatocytes 
with  active  mitotic  figures,  but  spermatids  are  rarely  seen  and  nowhere  could 
I  find  any  spermatozoa. 

Interstitial  lipoid  :  hardly  any  lipoid  seen.  Very  little  in  cells  of  tubes. 
Examined  with  high  power,  fine  granules  seen  in  syncytial  (Sertoli)  cells. 

Examination  of  Brain. — Weight  of  brain,  pons  and  medulla  after  hardening 
in  formol  until  September  15,  1919,  1,210  grm.  ;  deduct  10  per  cent,  increase 
due  to  hardening,  121  grm.  ;  =  1,089  grm.  net  weight.  The  weight  therefore 
is  considerably  below  the  average  weight  of  the  male  brain. 

Microscopic  Examination  of  Brain  :  Frontal  IJo&«. —Toluidin  blue  and 
eosin.  The  majority  of  the  cells  are  stained  a  rather  faint  purple.  There 
appears  to  be  a  failure  of  cells  groups  in  pyramidal  layer  as  if  undeveloped. 
In  these  regions  the  glia  cells  are  in  excess  with  very  pale  stained  nuclei.  The 
nuclei  of  the  neurones  are  large,  clear  and  irregular  in  outline.  The  nucleoli 
and  intranuclear  network  are  not  so  well-stained  as  normal.  The  intranuclear 
network  is  stained  pink  and  the  nucleolus  is  frequently  stained  purple  instead 
of  blue.  The  cytoplasm  is  either  stained  a  diffuse  purple  or  a  faint  pink.  As 
a  rule  the  larger  the  cell  the  more  blue  is  seen  in  the  stain.  Nowhere  is 
there  evidence  of  Nissl  granules.  The  granular  and  infra-granular  layers 
show  the  most  imperfect  staining  under  a  low  power.  With  an  oil  immer- 
sion the  nuclear  change  is  most  pronounced  in  these  cells.  A  great  proliferation 
of  glia  cells  is  seen,  many  of  which  can  be  seen  adherent  to  the  degenerating 
neurones — not  a  normal  cell  could  be  seen.  The  glia  nuclei  are  as  in  other 
cases  only   faintly   stained. 

Superior  Frontal  Lobe. — Very  marked  nuclear  change  in  all  the  cells  both 
large  and  small.  The  cytoplasm  of  the  large  pyramids  shows  no  Nissl  granules. 
The  edges  are  crumbling,  the  substance  is  diffusely  stained.  There  are  many 
neuroglia  cells — some  of  them  lying  in  the  perineuronal  spaces. 
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Motor  Area. — A  number  of  the  large  Betz  cells  show  well  marked  nuclear 
changes.  In  others  the  nucleus  appears  normal,  although  there  is  usually 
a  deficiency  of  the  chromatin  substance.  A  great  many  satellite  cells  are  seen 
around  the  neurones.  In  other  respects  the  changes  in  the  cells  of  the  various 
layers  resemble  those  described  as  occurring  in  the  frontal  lobe — except  that 
the  change  is  not  nearly  so  marked  and  there  is  no  evidence  of  failure  of 
development  of  cells. 

Occipital  Cortex.- — Similar  changes  of  nucleus  and  cytoplasm  in  cells 
observed  only  not  so  marked.  Both  granular  layers  show  very  pale  staining. 
The  cells  have  a  large  swollen  clear  nucleus,  the  whole  stained  a  purple  pink, 
the  cytoplasm  is  more  evident  and  exhibits  less  crumbling  and  disintegration 
than  the  cells  in  the  frontal  lobe. 

Cerebellum. — Strikingly  evident  under  a  low  power  is  the  deficiency  of 
chromatin  in  the  granule  cells.  There  are  patches  and  streaks  of  faint  blue  or 
purple  staining.  These  patches  can  be  resolved  under  a  high  power  and  show 
in  their  midst  very  faintly  stained  nuclei.  The  cells  of  Purkinje  are  generally 
of  normal  shape,  but  exhibit  as  a  rule  only  fine  Nissl  granules.  Generally 
speaking,  the  cells  are  stained  a  diffuse  purple  with  the  polychrome  or  double 
stain. 

Examination  of  Brain  for  Lipoid  Granules  in  Cells. — Frozen  tissue  sections, 
stained  by  scharlach  and  hematoxylin.  Cells  of  optic  thalamus  :  A  great 
many  of  the  larger  and  medium  sized  cells  show  lipoid  granular  degeneration 
of  cytoplasm.  Frontal  lobe  :  Nearly  all  the  cells  of  the  various  layers  show 
lipoid  granular  degeneration.  Motor  area:  Little  or  no  degeneration  seen: 
only  a  few  cells  of  deeper  layers  show  some  lipoid  granules.  Medulla  :  A  few 
of  the  large  motor  cells  show  slight  lipoid  degeneration. 

Case  III. 

History. — D.  B.,  an  unmarried  labourer,  aged  33.  He  was  admitted  to 
Claybury  Asylum  on  May  15,  1903,  suffering  from  melancholia.  He  was 
sullen,  reserved  and  obstinate,  seldom  speaking  except  in  answer  to  imaginary 
voices  addressing  him.  At  times  he  struggled  with  the  attendants,  but  seemed 
to  have  no  recollection  of  same.  He  had  no  idea  of  time  or  place  and  his 
memory  was  very  bad,  so  bad  that  he  did  not  know  what  occupation  he  had 
followed.  He  also  suffered  from  marked  delusions  of  persecution  and  thought 
his  food  was  being  poisoned.  He  stood  for  long  periods  of  time  in  the  >ame 
place  and  position.  He  was  in  a  poor  state  of  health,  but  his  heart  and  lungs 
and  other  viscera  were  reported  healthy.  The  progress  notes  up  to  Aug 
1908,  when  the  patient  eventually  died  of  pulmonary  phthisis,  re] 
progressive  dementia.  In  April,  1905,  be  was  said  to  be  simple,  childish  and 
laughing  without  cause  and  at  other  times  Buffering  from  great  depression 
with  aural  hallucinations  and  delusions  of  persecutions. 

Microscopical  Notes. — Weight  of  brain,  L.250  grm.  Nissl  polychrome: 
Basal   ganglia,    small   and    large    cells    show    characteristic    nuclear    cha 
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(nucleolus  looks  red).  Considerable  increase  of  neuroglia  cells,  pale  colour 
(deficient  nuclein),  many  in  groups  around  degenerated  cells. 

Medulla.— Polychrome.  Very  characteristic  nuclear  and  cytoplasm  changes 
throughout.  The  large  cells  of  the  hypoglossal  are  least  affected.  The  large 
cells  of  the  ventral  nucleus  of  the  vagus  are  much  affected,  the  small  cells  of 
the  dorsal  nucleus  are  much  affected,  and  all  the  small  cells  of  the  medulla, 
in  varying  degrees,  show  the  characteristic  changes.  The  neuroglia  cells  are 
proliferated  and  although  there  is  deep  staining  of  the  Nissl  granules,  especially 
in  the  large  motor  cells,  nevertheless  the  nuclei  of  the  neuroglia  are  very  pale 
pink,  giving  therefore  an  oxychromatin  reaction. 

Cerebellum. — Purkinje  cells  are  well  stained  with  the  basic  dye  blue,  but 
the  granules  are  poorly  stained  by  the  basic  dye  a  purple  pink.  The  intra- 
nuclear network  is  very  distinct  and  is  so  stained. 

Case  IV. 

History. — J.  G.  H.,  admitted  to  Claybury  Mental  Hospital  on  May  24, 1904, 
said  to  be  suffering  from  mania.  He  had  been  a  clerk  by  occupation  :  his  age 
was  27  and  he  was  unmarried.  He  had  led  a  temperate,  steady  life  and  shown 
considerable  ability  and  aptitude  for  his  work  while  at  school.  Fifteen  months 
prior  to  admission  he  suffered  from  religious  excitement ;  expressed  desire  to 
become  a  missionary  and  to  reform  the  East  End  of  London.  On  his  father's 
side  of  the  family  there  was  a  history  of  intemperance  and  mental  weakness 
and  one  of  his  aunts  was  an  epileptic.  He  began  wandering  aimlessly  at 
nights  and  staying  out  late.  When  he  was  admitted  to  Claybury  he  suffered 
from  delusions  of  persecution,  aural  hallucinations  and  expressed  strong 
religious  convictions.  At  first  he  was  a  very  difficult  patient  to  deal  with,  he 
attempted  to  escape  and  had  to  be  shut  in  a  strong  room.  Later  he  developed 
a  suicidal  tendency,  but  this  soon  passed  off.  He  became  much  less  impulsive 
and  much  quieter.  In  January,  1905,  he  was  diagnosed  as  adolescent  mania 
and  was  much  more  resistive  and  restless  about  this  time.  In  1907  he  was 
for  some  time  (months)  very  troublesome,  striking  and  teasing  other  patients, 
but  gradually  he  was  becoming  more  simple  and  childish  and  grinned  and 
grimaced  in  a  meaningless  fashion.  After  a  few  months  of  more  marked 
dementia  the  patient  caught  cold,  developed  broncho-pneumonia,  and  after 
four  days'  illness  died  on  September  25,  1908. 

Microsco2)ic  Notes. — Weight  of  brain,  1,590  grm.  Tip  of  frontal  con- 
volution, Nissl  stain  :  Every  cell  shows  characteristic  degenerative  changes. 
Swelling  of  nucleus,  infolding  of  membranes,  pallor  of  nucleolus  or  reddish 
colour,  vacuolation,  granulo-pigmentary  degeneration,  disintegration  of  cyto- 
plasm, shrinking  of  cell,  no  great  amount  of  neuroglia  cell  proliferation,  pallor 
of  glia  cells.  No  vascular  changes.  The  most  marked  cellular  change  I  have 
seen.  Nissl  cerebellum  :  Granules  faintly  stained  comparatively.  Purkinje 
cells  :  Nuclear  swelling  and  infolding  of  nuclear  membrane ;  nucleolus  pale 
or  reddish  colour.  Chromatolysis  more  marked  in  some  cells  than  others. 
Nuclear  change  marked  in  some  cells  and  yet  little  chromatolysis. 
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Case  V. 

History. — C.  O'O,  aged  22,  employed  as  a  domestic  servant.  Attack  com- 
menced about  fourteen  months  previous  to  admission,  but  she  had  gradually 
been  getting  worse  during  the  last  three  months.  No  further  previous  history 
obtainable.  On  admission  to  Horton  Mental  Hospital,  April  16,  1903,  she  was 
diagnosed  as  a  case  of  melancholia,  her  mental  condition  being  very  dull,  with 
hallucinations  and  an  impaired  memory.  Her  bodily  condition  was  fair.  Both 
bodily  and  mental  condition  remained  unchanged  until  March,  1907,  when  she 
was  re-certified  and  diagnosed  as  suffering  from  dementia  praecox.  She  was  then 
stuporose,  dirty  in  her  habits,  and  showed  marked  katatonic  signs.  Her  health 
continued  fair.  On  February  14,  1908,  she  had  a  very  violent  outburst, 
developing  a  tendency  to  attack  anyone  in  her  vicinity.  This  was  followed  by 
a  condition  of  stupor  in  which  a  foul  stomatitis  developed.  She  was  removed 
to  the  infirmary.  Her  pulse  became  rapid  and  weak,  and  her  temperature 
became  subnormal.  A  cough  and  dullness  at  bases  of  lungs  developed  ;  also 
signs  of  peripheral  neuritis  of  the  legs.  On  March  8,  1908,  she  collapsed  witli 
a  very  subnormal  temperature  and  extremely  feeble  pulse,  and  died  at  9.35  p.m. 
of  the  same  day. 

Post-mortem  Examination.— -State  of  nutrition  :  Poor.  Lungs  :  (Edema 
and  congestion  of  bases  with  muco-pus  in  small  tubes.  Heart :  Marked  fatty 
degeneration  with  some  infiltration  and  pigmentary  change.  Aorta  :  Slight 
atheroma.  Liver,  spleen,  kidneys  and  small  and  large  intestines  were  con- 
gested.    All  other  organs  normal. 

Cause  of  Death. — (1)   Fatty  degeneration  of  heart ;   (2)  bronchitis. 

Microscopic  Examination  of  Brain. — The  following  structures  were 
examined  :  Medulla  oblongata,  top  of  first  frontal,  top  of  ascending  parietal.  The 
staining  employed  was  polychrome.  The  sections  were  examined  about  ten 
years  after  they  had  been  made.  The  tissue  had  been  alcohol-fixed  and  the 
sections  had  retained  their  coloration  perfectly.  Medulla  oblongata  :  All  the 
cells  show  marked  changes.  Nissl  granules  are  absent.  The  cytoplasm  i< 
shrunken  and  contains  a  basophil  staining  duct  ;  there  is  vacuolation  of  the 
cytoplasm  indicating  that  lipoid  granules  in  abundance  had  been  present  but 
dissolved  out.  The  nuclear  changes  in  greater  or  less  degree  were  present  in 
the  majority  of  the  cells.  In  many  (especially  the  smaller)  cells  the  nucleolus 
is  stained  a  faint  pink.  The  nucleolus  instead  of  giving  a  blue  stain  is  either 
pink  or  purple.  The  same  changes  only  marked  if  the  cells  are  observed  in  the 
two  cortical  structures  above  named.  The  glia  cells  stained  faint  pink  are  pro- 
liferated. In  the  ascending  parietal  the  granule  layer  is  especially  affected. 
The  small  cells  show  a  large  swollen  pink  nucleus  with  a  vacuolated  rag 
surrounding  of  cytoplasm.  The  polymorph  layer  of  cells  show  well  marked 
changes  of  the  cytoplasm  anil  nucleus.  The  cortex  only  measures  1  mm. 
instead  of  2  mm.  in  depth.  The  frontal  top  :  The  columns  of  Meynert  are 
disorganized.  The  pyramidal  cells  show  the  apical  processes  well,  and  under 
a  low  power  the  section  might  pass  for  normal.     Under  high  magnificat 
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the  most  pronounced  and  typical  changes  in  all  the  cells  are  seen,  especially 
marked  is  the  change  in  the  polymorph  layer.  The  following  changes  were 
observed :  Complete  absence  of  Nissl  bodies  ;  great  diminution  of  basophil 
substance  in  the  cytoplasm,  leaving  an  irregular  vacuolated  structure.  Some 
of  the  vacuoles  contain  yellow  lipochrome  granules,  others  obviously  have 
contained  a  lipoid  substance  that  has  dissolved  out  in  the  preparations  of  tbe 
sections.  Some  of  the  cells  are  mere  shadows.  The  nucleus  is  swollen 
irregular  in  shape,  membrane  often  infolded  or  crenated.  The  nucleolus  is 
stained  pink  or  purple  in  many  of  the  cells.  There  are  large  numbers  of  pale 
slightly  pink-stained  neuroglia  cells.  These  can  often  be  seen  adherent  to  tbe 
dead  or  degenerating  nerve  cells.  The  dendritic  processes  are  broken  off  and 
not  a  healthy  normal  cell  can  be  seen.  The  changes  are  most  marked  in  the 
polymorph  layer. 

Case  VI. 

History. — M.  E.,  aged  17.  No  history  prior  to  admission  given.  Admitted 
to  Horton  Mental  Hospital  on  August  29,  1907.  She  was  in  a  stuporose  con- 
dition and  took  no  interest  in  her  surroundings.  It  was  with  difficulty  that 
she  could  be  made  to  open  her  mouth  or  eyes.  She  was  in  a  very  weak  state, 
with  discharging  sinuses  round  left  shoulder  and  signs  of  consolidation  of  left 
lung.  Pyrexia  was  maintained,  and  she  became  slowly  weaker,  developing 
signs  of  cavity  in  her  left  lung,  and  her  right  lung  was  also  affected.  Her 
mental  condition  was  at  first  one  of  katatonic  stupor.  At  night  she  became 
noisy  and  restless,  later  she  was  more  or  less  stuporose.  Patient  became 
rapidly  weaker,  and  finally  died  at  5.12  a.m.  on  January  4,  1908. 

Post-mortem  Examination. — State  of  nutrition  :  Very  emaciated.  Both 
lungs  :  Consolidated  with  tubercle  :  in  both  upper  lobes  there  was  a  large 
cavity.  Small  intestines  :  Tubercular  ulceration  throughout.  Organs  of 
generation  :  Both  tubes  much  enlarged,  matted  together  and  full  of  caseous 
material  and  slightly  adherent  to  surrounding  structures  ;  caseous  material  in 
body  of  uterus  indicating  tubercular  disease.  Joints  :  Tubercular  disease  of 
shoulder  joint ;  other  organs  comparatively  normal. 

Cause  of  Death. — (1)  Tubercular  salpingitis  ;  (2)  tubercular  disease  of  lungs, 
intestines,  and  left  shoulder-joint. 

Microscopic  Examination. — Polychrome  and  eosin.  Methylene  blue  and 
eosin-stained  sections  of  the  cortex  in  various  regions.  The  corpus  striatum, 
optic  thalamus,  medulla  oblongata,  and  cervical  spinal  cord  were  examined. 
The  cells  of  the  cortex  in  various  regions,  especially  the  frontal,  show  changes 
of  a  primary  degenerative  character.  The  columns  of  Meynert,  as  a  rule,  are 
seen,  but  the  cells  generally  speaking  are  deficient  in  basophil  staining  re- 
action. The  outline  is  irregular,  the  processes  are  short,  and  the  apical 
processes  are  only  clearly  defined  for  a  short  distance.  The  nuclei  show  signs 
of  degeneration.  They  are  swollen,  and  the  nuclear  membrane  is  infolded  or 
crenated;  the  nucleolus  and  intranuclear  network  is  stained  a  purple  or  red. 
The  deeper  layers  of  polymorphic  cells  are  more  affected  than  the  superficial 
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Sections  of  brain  of  Case  VI.  Fig.  1  stained  with  polychrome  and  cosin.  1,  cells  of 
optic  thalamus;  the  nucleus  is  swollen,  the  cytoplasm  is  markedly  vacuolated,  the  processes 
are  distorted  or  broken  off  ;    the  nucleolus  is  stained  a  reddish-purple.     (Magnification  GOO.) 

Fig.  2:  Sections  of  medulla  oblongata,  degenerated  cells  of  dorsal  nucleus  of  vagUB.  The 
nucleus  is  swollen,  and  the  nucleolus  is  stained  red.     (Magnification  GOO.) 

Pig.  8:  Section  of  frontal  pole  of  Case  I,  stained  with  toluidin  blue  and  cosin.  Marked 
swelling  of  the  nucleus;  the  cytoplasm  is  vacuolated.  The  nucleolus  is  stained  pink. 
(Magnification  GOO.) 
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layers  of  pyramids.  Both  the  corpus  striatum  and  the  optic  thalamus 
show  similar  changes  in  a  marked  degree.  The  intercalary  neurones  of  the 
cortex  and  the  basal  ganglia  give  an  oxychromatin  reaction.  The  neuroglia  cells 
are  likewise  affected,  the  nuclei  staining  pink  instead  of  blue.  They  are 
increased  in  numbers,  especially  around  the  more  obviously  degenerated 
neurones.  Similar  changes  are  found  in  the  medulla  oblongata,  even  the  large 
cells  of  the  somatic  nuclei  show  a  marked  diminution  of  the  basophil 
substance  (vide  Plate  V). 

Case  VII. 

History. — C.  J.  H.  Admitted  to  Bexley  Mental  Hospital  on  September  14, 
1901,  aged  23.  No  history,  prior  to  admission,  except  that  he  cut  his  throat  in 
an  attempt  to  commit  suicide  ;  that  he  reached  Standard  IV  at  the  age  of 
13 ;  and  that  the  onset  of  the  mental  condition  occurred  fourteen  months 
previously. 

Condition  on  Admission. — Poor  physical  development ;  except  for  a  slight 
general  bronchitis,  the  organs  were  normal. 

Mental  Condition.- — Attention  was  difficult  to  obtain  and  retain,  and  he  was 
intellectually  dull.  Comprehension  was  poor  and  reaction  most  erratic  and 
absurd.  His  memory  was  also  poor,  especially  for  recent  events.  He  was 
eccentric,  self-absorbed  and  entirely  controlled  by  his  hallucinations  and 
delusions.  He  apparently  believed  he  was  related  in  some  mysterious  manner 
to  the  Heavenly  spirits,  as  he  denied  all  relation  to  human  social  classes.  He 
was  not  depressed,  neither  was  he  resistive  or  hostile.  Diagnosed  as  a  case 
of  recent  melancholia. 

His  manner  developed  into  restlessness,  noisiness  and  hostility  at  frequent 
intervals,  when  he  attacked  fellow  patients  and  attendants.  Between  these 
relapses  he  was  quite  amenable,  and  did  some  useful  work  in  the  wards,  but 
was  never  reliable. 

On  January  30,  1908,  his  mental  condition  became  much  worse.  He  was 
very  dull,  confused,  emotional  and  depressed.  At  times  very  hallucinated, 
resistive,  restless  and  inclined  to  be  hostile.     Health  remained  fair. 

On  February  23  he  developed  hyperpyrexia,  and  was  found  to  be  suffering 
with  acute  lobar  pneumonia,  from  which  he  died  at  8.12  a.m.  on  March  2. 

Post-mortem  Examination. — State  of  nutrition  :  Poor.  Right  lung  :  Normal. 
Left  lung  :  Consolidation  of  the  whole  of  the  lower  lobe  :  grey  hepatization; 
recent  dry  effusion  over  the  lower  lobe  and  the  base  of  the  upper  lobe.  All 
other  organs  normal  except  for  some  congestion  of  the  liver,  kidneys,  and  small 
and  large  intestines.     No  tuberculous  or  dysenteric  lesions. 

Cause  of  Death. — Lobar  pneumonia. 

Microscopic  Notes. — Polychrome  stain  tip  of  first  frontal.     Very  marked 
granulo-pigmentary  degeneration  of  all  cells  (both  first  and  second  type   of 
Golgi),  proliferated  neuroglia  cells  with  pale  nuclei.     Top  of  asoending  pai 
granular   layer,   swelling  and   oxychromatin   reaction  of  nucleus,  very   marked 
characteristic  degeneration  of  supra-  and  infra-granular  pyramids,  more  marked 
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in  the  infra-granular  region.  Extreme  pallor  of  neuroglia  cells,  of  which  there 
is  some  evidence  of  proliferation.  Basal  ganglia  :  All  stages  of  degeneration 
of  cells  up  to  disintegration  and  complete  destruction,  the  same  and  as 
intense  as  in  the  cortex.  Groups  of  neuroglia  proliferated  cells  stained  pale 
pink.  Cells  of  second  type  of  Golgi  are  undergoing  degeneration,  for  they  are 
studded  with  small  pale  granules  in  many  instances. 

Medulla  Oblongata. — Although  the  Nissl  granules  are  well  formed  in  the 
hypoglossal  cells,  the  nuclei  are  obviously  changed ;  they  are  swollen  up — the 
nuclei  are  pink  or  purple,  the  glia  cells  have  undergone  active  proliferation  but 
give  a  pale  pink  oxychromatin  reaction.  The  cells  of  the  vago-accessorius 
nucleus  show  the  characteristic  changes  even  more  markedly,  most  of  the  cells 
exhibit  marked  chromatolysis  as  well  as  the  nuclear  change.  At  a  lower  level 
the  cells  of  Burdach's  nucleus  show  marked  nuclear  changes  and  chromatolysis. 
Most  of  the  cells  of  the  olive  show  a  granulo-pigmentary  degeneration  of  the 
cytoplasm. 

Case  VIII. 

History. — E.  B.  B.,  aged  21.  Educated  at  a  Board  School,  where  he 
showed  considerable  literary  ability  but  little  mathematical  ability.  He  was 
employed  on  the  staff  of  several  papers,  in  a  minor  position,  and  recently  had 
been  repoi'ting  for  a  sporting  newspaper.  As  a  lad  he  was  excitable,  restless  and 
masterful.  There  is  no  history  of  fits,  and  the  family  history  is  said  to  be  good  ; 
the  father  is  intelligent  and  the  mother  appears  to  be  a  sensible  woman.  About 
four  months  ago  patient  acquired  ideas  of  persecution  on  the  part  of  other 
reporters  on  the  staff  of  the  paper,  believing  that  they  accused  him  of  being 
illegitimate  and  the  son  of  a  member  of  a  noble  family.  He  suffered  from 
aural  hallucinations.  Later  his  delusions  developed  ;  he  become  possessed  of 
the  idea  that  his  home  was  an  immoral  house,  that  the  infirmary  was  full  of 
prostitutes,  and  that  he  himself  was  suffering  from  syphilis.  He  thought 
loafers  in  the  street  made  remarks  about  him  as  he  passed,  and  he  frequently 
challenged  men  to  fight.  He  became  apprehensive  and  depressed,  believing 
that  his  only  relief  would  be  either  by  committing  suicide  or  by  strangling 
some  other  person.  He  had  never  made  any  attempt  at  suicide  but  had 
frequently  made  homicidal  attempts. 

Admitted  to  Bexley  on  May  4,  1908.  Certified  as  a  case  of  dementia 
praecox.  In  his  manner  he  was  stereotyped  and  somewhat  aloof,  but  he 
recounted  his  tales  clearly  and  bi'iskly.  Consciousness  was  clear,  apprehension 
was  satisfactory.  Intelligent  and  active-minded  ;  memory  good.  His  moral 
habits  appeared  to  be  unexceptionable.  He  made  many  violent  attacks  upon 
both  patients  and  staff,  and  was  confined  to  bed  in  a  single-room  during  the 
greater  part  of  his  residence  here.  On  several  days  he  was  in  a  state  of  great 
excitement,  intermissions  on  these  days  being  few  and  short,  but  for  the  most 
part  he  was  quiet  ;  his  outbursts  have  been  suddenly  aroused  and  as  suddenly 
subsided.  He  made  one  attempt  at  suicide  after  admission.  During  the  past 
six   weeks  he  was  as  a  rule  depressed,  dull,  uncommunicative  and  somewhat 
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retarded,  and  during  the  last  fortnight  he  became  very  feeble  and  emaciated. 
On  the  night  of  August  8,  1908,  he  suddenly  collapsed,  and  died  at  mid-day 
on  the  9th. 

Post-mortem  Examination, — State  of  nutrition  :  Slight  emaciation.  Left 
lung  :  Deeply  congested  and  shows  patches  of  broncho-pneumonia.  Heart  : 
Slight  recent  endocarditis  on  edges  of  left  mitral  valve ;  few  patches  of 
atheroma  of  aorta  just  above  the  valves.  Adrenals :  Enlarged.  Large 
intestines  :  Enlargement  of  the  mucous  follicles,  but  no  dysenteric  lesion. 
Other  organs  comparatively  normal.     No  sign  of  tubercular  disease. 

Cause  of  Death. — Broncho-pneumonia. 

Microscopic  Examination  of  the  Cortex  Cerebri. — By  Nissland  hematoxylin 
eosin  methods.  The  superior  frontal,  ascending  frontal,  orbital,  lingual,  Broca, 
tip  of  inferior  frontal  examined.  All  these  structures  were  without  note- 
worthy vascular  changes,  but  they  all  exhibited  marked  cellular  changes  and 
neuroglia  cell  proliferation.  The  cellular  changes  were  as  follows  :  Deficient 
cellular  development  in  the  frontal  lobe  (excepting  ascending  frontal).  And  in 
this  region  the  cells  show  more  marked  changes  ;  the  columns  of  Meynert  are 
disorganized,  the  cells  have  their  dendrons  broken  off,  few  show  any  apical 
pressure,  the  cytoplasm  is  vaccuolated,  doubtless  due  to  the  lipoid  granules 
having  dissolved  out  in  the  paraffin  embedding  process  ;  the  nuclei  are  swollen 
and  the  membrane  often  infolded  or  crenated.  These  changes  are  seen  in  the 
other  regions  of  the  cortex  but  to  a  less  degree.  The  cells  are  generally 
shrunken  and  show  a  marked  degree  of  chromatolysis.  Nissl  granules  are 
seldom  seen  even  in  the  large  pyramids. 

Case  IX. 

History. — E.  C.  Patient  was  admitted  to  Hanwell  Mental  Hospital  on 
May  27,  1914,  at  the  age  of  73,  suffering  from  senile  dementia.  Her  condition 
on  admission  was  one  of  feebleness,  restlessness  and  depression.  She  was 
evidently  in  a  state  of  considerable  trepidation  as  to  her  future,  and  believed 
that  dogs  were  to  eat  her.  She  was  incapable  of  coherent  conversation  ami 
dirty  in  her  habits.  Her  memory  was  grossly  affected,  and  consequently  do 
previous  history  could  be  obtained.  Her  sister  was  a  patient  in  the  same 
Mental  Hospital.  Her  physical  condition  was  comparatively  normal  for  one 
so  advanced  in  years.  She  was  very  feeble,  but  there  was  no  definite  pa 
and  she  was  blind  in  the  right  eye  from  cataract.  During  her  short  residence 
at  Hanwell  she  was  very  childish  and  had  no  idea  of  time  or  space.  She  was 
incoherent  and  restless  and  was  constantly  folding  and  unfolding  her  clothes. 
She  was  depressed  and  had  some  vague  ideas  of  tmworthiness,  calling  herself 
a  wicked  woman.  She  is  noted  as  being  the  subject  of  many  senile  tie 
changes.  On  June  5,  she  became  rapidly  weaker  with  laboured  breathing  and 
failed  to  rally  under  cardiac  stimulants.  She  continued  in  a  Bemi-oonsoiooa 
condition  and  finally  died  at  9.45  p.m.  of  the  same  day. 

Post-mortem   Examination. — State  of  nutrition  :   Wasted.      Brain:   Marked 
ju— 20 
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wasting;  sulci  well  marked;  convolutions  rounded  and  atrophied.  Thyroid: 
Somewhat  wasted.  Eight  lung  :  Lower  lobe  showed  some  patches  of  con- 
solidation. Left  lung :  Some  bronchitis  and  emphysema.  Heart :  Walls 
thin  and  atrophied  ;  slight  atheroma  of  valves  ;  pigmentary  degeneration  of 
muscle.  Aorta  and  coronary  arteries :  Atheromatous.  Liver :  Some  fatty 
degeneration.  Kidneys:  Granular.  Renal  artery:  Atheromatous.  Organs 
of  generation  :  Very  distinctly  atrophied.  Other  organs  showed  no  changes 
worthy  of  note. 

Cause  of  Death. — Secondary  terminal  bronchitis  and  broncho-pneumonia  ; 
pigmentary  degeneration  of  heart ;   chronic  granular  nephritis. 

Microscopical  Examination  of  Brain. — Hardened  in  formalin,  four  years. 
Toluidin  blue  and  eosin.     Frontal  pole.     Cerebellum.     Motor  area.     Medulla. 

Frozen  sections  stained  by  scharlach  and  haematoxylin  show  very  marked 
lipoidal  degeneration  of  cortical  cells  with  much  lipoid  in  the  perivascular 
spaces.  This  condition  is  especially  marked  in  the  frontal  region  of  the  brain. 
The  small  vessels  of  the  brain  do  not  show  degenerative  changes.  The  nuclear 
changes  are  not  so  marked  as  in  the  case  of  dementia  prascox.  The  nucleoli 
do  not  give  an  oxychromatin  reaction.  A  piece  of  cerebellum  embedded  in 
paraffin  with  a  piece  of  a  case  of  dementia  praecox  and  a  piece  of  a  case  of 
tetanus.  The  three  in  one  block  were  cut  into  sections  of  10  microns  and 
stained.  A  naked  eye  examination  showed  a  deficiency  in  basophil  staining  of 
the  cerebellum  in  the  cases  of  dementia  senilis  and  dementia  praecox  as  com- 
pared with  the  case  of  tetanus. 

Case  X.1 

Dementia  Precox  ;    Monorchidy  ;    Atrophy  of  Suprarenal 

on  same  side. 

{This  case,  being  of  special  interest,  is  given  in  full.) 

G.,  aged  27,  admitted  to  Claybury  Asylum,  September  6,  1906.  No.  4,816. 
Single,  no  occupation.  First  attack  at  the  age  of  23.  Duration  about  ten 
days  ;  form — subacute  mania  ;  previously  not  in  an  asylum. 

Medical  Certificate. — "  He  fancies  people  follow  him  about  the  streets  to 
annoy  him.  At  times  he  becomes  very  violent  and  noisy,  and  he  then  fancies 
he  is  surrounded  by  men  and  he  fights  with  them  and  becomes  very  dangerous. 
Sometimes  ho  is  very  sullen  and  morose  and  will  neither  speak  nor  answer 
questions." 

For  the  past  four  years  he  has  shown  an  incapacity  for  study,  a  vacant 
expression  and  was  careless  in  his  dress.  On  30th  ultimo  he  threatened  an 
imaginary  person  with  a  knife  and  then  ran  into  the  street.  He  became 
apathetic  and  careless  in  his  work,  and  has  not  slept  well  of  late.  He  had 
a  very  good  appetite.  He  was  cheerful,  but  rarely  speaks  now.  He  was 
temperate  and    an    abstainer.      Had  no  religious    excitement  and   was   until 

'  I  am  indebted  to  Dr.  Sano  for  the  notes  of  this  case. 
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recently  a  member  of  South  Place  Ethical  Society.  He  has  an  undescended 
testicle,  which  some  medical  men  think  has  retarded  his  brain  development, 
and  others  disagree.  He  passed  the  Civil  Service  Examination,  but  low  down 
on  the  list.  He  did  clerical  work,  mostly  in  accountant's  department  of  G.P.O. 
He  was  born  and  lived  at  Hackney. 

Previous  Medical  History. — He  was  not  certified,  but  under  the  care  of 
Mr.  Corner,  of  Harley  Street,  from  December,  1904,  till  June,  1905,  and  under 
Dr.  Forbes  Winslow  from  August,  1905,  to  February,  1900.  He  was  in 
different  private  homes.  He  was  at  home  since  February  and  had  numerous 
attacks  which  with  some  exceptions  were  not  beyond  home  management. 
As  a  rule  he  was  quiet,  idle,  avoiding  exertion.  The  attacks  commence  with 
threats  and  swearing.     He  had  occasional  attacks  of  asthma. 

Family  History. — Father  :  Paralysis  agitans  past  four  or  five  years. 
Parents  not  related.     No  consumption,  no  intemperance. 

Examination  of  Patient. — Height,  5  ft.  10|  in.  Weight,  11  st.  Hair  fair  ; 
patches  of  hair  on  sacrum.  Absence  of  left  testicle.  Palate  very  narrow 
and  V-shaped.  Teeth  carious.  Bowels  regular.  Urine  1,008,  acid.  Pupils 
equal,  react  well.  He  is  pale,  anaemic  and  flabby,  but  otherwise  well  covered 
and  in  fair  condition.     Knee-jerks  present. 

On  Admission. — To  my  questions  he  answers  in  an  off-hand  jerky  way. 
There  is  no  retardation.  He  holds  himself  in  a  stereotyped  way  and  shows 
tendencies  to  quaint  mannerisms.  His  expression  is  dull.  He  seems  a  little 
irritable  but  is  otherwise  unemotional.  He  confesses  he  has  no  will  power. 
He  cannot  concentrate  on  his  work.  He  describes  that,  as  a  result  of 
insomnia,  he  would  get  up  and  shout  and  that  he  could  not  help  doing  this, 
and  suggests  that  it  was  an  uncontrollable  impulse.  He  has  some  insight  into 
his  case  but  it  is  too  self  centred.     Memory  and  orientation  fair. 

Subsequent  History  of  G. — September  12,  1906  :  He  is  the  subject  of  sub- 
acute mania.  Is  sullen  and  disinclined  to  answer  questions.  Believes  that 
there  is  a  conspiracy  to  persecute  him  and  that  he  is  followed  about  by  people 
who  are  plotting  to  injure  him.     He  is  in  good  health  and  condition. 

December  10,  1906  :  He  is  apathetic  and  has  no  initiative.  He  shows  no 
disposition  to  improvement. 

August  3,  1907  :  He  is  suffering  from  dementia.  He  is  dull  and  confused, 
lacks  all  interest  in  himself  or  surroundings,  is  apathetic  and  has  no  initiative. 
Stands  for  a  time  in  one  position.  Speaks  in  a  drawling  monotone  :  yawns 
frequently.     He  is  in  fair  health  and  bodily  condition. 

November  2,  1909  :  Struck  attendant  in  the  mouth  causing  swelling  and 
cut  on  inner  side  of  the  lip  (upper). 

August  3,  1910  :  He  hears  imaginary  voices  speaking  to  him.  At  times  he 
becomes  irritable  and  excitable  ami  makes  homicidal  attaoka  upon  those  who 
are  near  him. 

1913:  He  is  suffering  from  primary  dementia. 

August  15,  1914  :  Positive  Widal.     Transferred  to  hospital;  no  symptoms. 

May  14,  1915  :  He  gives  ovidence  of  aural  hallucinations  ami  responds 
female  voico  ho  frequently  hears.     He  is  impulsive  at  times. 
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February  10,  1916  :  He  has  been  failing  gradually  for  the  last  four  days. 
Temperature  subnormal.     Pulse  weak  and  irregular.     Died  on  this  date. 

Post-mortem. — Cause  of  death,  broncho-pneumonia. 

Left  suprarenal :  3"o  grm. ;  very  little  lipoid  cortex.  Eight  suprarenal : 
6'5  grm.  ;  very  little  lipoid  cortex  (vide  figs.  1  and  2). 

Eight  testicle :  12  grm.  Left  absent.  No  spermatozoa  in  testes  or 
vesicula  seminalis.  The  left  vesicula  seminalis  was  very  large  as  compared 
with  the  right :  both  contained  a  thin  clear  gelatinous  fluid  but  no  spermatozoa 
could  be  found  by  dark  ground  illumination.  Testis:  No  spermatozoa  found, 
tunica  albuginea  thickened,  and  the  testis  presented  a  whitish  appearance. 
Examined  with  hand  lens  :  There  is  excess  of  interstitial  tissue.  The  white 
tubules  are  shrunken  in  some  places,  and  not  so  distinctly  seen  as  in  others. 
There  is   clearly  an   atrophic  process. 


Fig.  1. 

Sections  of  (1)  left  suprarenal,  and  ('2)  right  suprarenal  gland,  to  show  comparative 
size.     (Magnification  12.) 


Microscopical  examination  shows  a  complete  atrophic  process  of  a  very 
advanced  nature  ;  most  of  the  tubules  greatly  thickened  basement  membrane 
with  clear  unstained  vesicles  filling  the  lumen.  Others  show  cells  filling  the 
lumen,  similar  to  those  found  in  the  foetus.  Nowhere  can  active  mitosis  be 
seen,  nor  any  evidence  of  any  stage  of  spermatogenesis  {vide  Plate  VI, 
figs.  1  and  2).  Tlio  appearances  coincide  with  those  found  in  other  advanced 
cases  <>f  dementia  precox, 
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Fig,  1. 

Third   stage  of  testicular  regressive  atrophy.      Section  of   right   testis  cut  by  ft 
microtome  after  hardening  in  formalin.     Stained  with  soharlach  R.  and  (hematoxylin. 

Fig.  1:  There  is  a  greal  increase  of  the  interstitial  fibrous  tissue;  pa  interstitial  cells 
are  seen.     The  tubules  are  shrunken;  the  basement  membrane  is  greatly  thicken* 
is  no  Bign  of  spermatogenesis;  the  lipoid  granules  are  only  present  in  the  interior  of  the 
tubule,     (Magnification  115.) 

Pig.  •!:  A  section  of  tubule  magnified  430  tunes.     The  basement  membram 
thickened  ;   there  is  no  sign  of  spennato.  oa,  spermatid-,  or  Bpermal  e  nuclei  of  the 

spermatogenic  and  Sertoli  eells  present  show  no  sign  of  mitosis.     The  Up. 
coarse  and  deeply  red  stained,  and  are  contained  in  the  Sertoli  cells  or  between  them  in   the 
sustentacula!-   framework.     They  are  not    the  normal  tine  orange-stained  granules,   and  are 
probably  a  product  of  fatty  degeneration  of  the  spermatic  cells. 
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Heidenhain  stain  :  Tubules  all  show  atrophy,  but  there  is  varying  degree 
in  the  extent  of  the  atrophy  ;  there  is  no  spermatogenesis  observable  in  any  of 
the  tubules ;  in  some  the  epithelium  has  entirely  disappeared,  leaving  only  the 
thickened  basement  membrane  and  hyaline  rudiments  of  the  epithelial  cells  ; 
in  other  tubes  there  are  epithelial  cells,  but  none  show  active  mitosis.  The 
cells  of  Sertoli  are  seen  distinctly  in  many  of  the  tubules,  as  they  form  the 
only  remains  of  the  epithelial  lining  cells.  No  evidence  of  spermatocytes 
or  spermatogenesis  is  observable  in  any  of  the  tubules.  Interstitial  tissue 
(stained  with  hematoxylin  and  eosin)  is  increased  but  there  is  very  little 
evidence  of  the  existence  of  the  interstitial  cells  of  Leydig.  Haematoxylin  and 
scharlach  stain  shows  very  little  interstitial  lipoid  ;  there  is  a  considerable 
amount  of  dark  red  coarse  lipoid  granule  substance  within  the  tubules,  many 
of  these  are  in  the  syncytial  cells  of  Sertoli.  Scharlach  stain,  with  a  low  power, 
shows  that  nearly  all  the  lipoid  is  within  the  whole  extent  of  tubules,  but  as  if 
resulting  from  fatty  degeneration  of  the  epithelial  cells.  There  is  comparatively 
little  in  the  interstitial  tissue. 

Suprarenal  cortex  stained  by  the  same  method  shows  a  great  deficiency 
of  lipoid,  in  some  places  quite  absent,  in  others  in  relatively  small  scattered 
patches. 

Examination  of  several  sections  permits  the  conclusion  that  there  is  a 
marked  deficiency  of  the  cortical  lipoid  substance. 

Other  cases  of  dementia  praecox  showed  a  diminution  of  the  cortex, 
and  this  case  is  of  interest  in  the  fact  that  the  adrenal  gland  on  the  side 
of  the  absent  testicle  weighed  one  half  that  of  the  opposite  side.  The 
suprarenal  gland  is  developed  from  the  genital  ridge,  and  the  cause 
of  the  absence  of  the  testis  and  the  very  small  suprarenal  gland  on  that 
side  was  doubtless  an  embryonic  deficiency.  There  are  many  facts 
which  show  a  correlation  between  the  adrenal  cortex  and  the  sexual 
functions  which  I  will  briefly  summarize. 


The  Influence  op  the  Adrenal  Cortex  on  the  Genital 

Function. 

The  cortex  adrenalis  is  enlarged  during  pregnancy  and  is  small  in 
cases  of  deficient  sexual  development,  and  the  fact  that  changes  have 
been  described  (in  the  guinea-pig)  by  Kolnier  in  the  cortical  colls 
accompanying  the  phases  of  the  cestrous  cycle  seem  to  afford  evidence 
of  some  relationship  between  the  functions  of  the  cortex  and  the 
generative  glands,  but  whether  this  is  direct  or  operates  through  other 
ductless  glands — such  as  the  thyroid  and  pituitary — is  qo(  known. 
The  occurrence  of  a  connexion  between  the  development  of  the  Bexnal 
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organs  and  that  of  the  suprarenal  cortex  has  been  especially  insisted 
upon  by  Glynn,  who  is  of  opinion  that  the  cortex  is  concerned  with 
the  differentiation  and  growth  of  the  sexual  cells.  Bulloch  and  others 
have  recorded  cases  of  adenoma  of  the  adrenal  cortex  and  precocious 
sexuality. 

Analysis  of  the  suprarenals  of  the  pig  by  Biedl  yielded  :  74"61  per 
cent.  H20,  25'39  per  cent,  dry  residue ;  of  the  latter  6112  percent, 
consisted  of  proteins  and  38"8  per  cent,  lipoids ;  as  this  included  the 
medulla  the  proportion  of  lipoids  must  be  very  high  in  the  cortex. 

The  darkly  refractile  lipoid  contents  are  composed  of  lecithin  and 
cholesterol,  the  latter  in  the  form  of  esters.  The  suggestion  that  the 
cortex  of  the  suprarenals  may  be  a  seat  of  manufacture  of  lipoids  of 
the  body  and  related  to  the  formation  of  the  myelin  of  the  nervous 
system,  is  supported  by  the  fact  that  there  is  a  large  development  of 
lipoid  in  the  cortex  during  the  period  of  myelination  of  the  nerve  fibres 
of  the  brain  which  development  is  absent  in  anencephalous  monsters. 
The  superadded  part  of  the  suprarenal  cortex,  according  to  Elliott  and 
Armour,  in  the  foetus  does  not  contain  darkly  refracting  lipoids  charac- 
teristic of  the  ordinary  cells. 

Swale  Vincent,  in  a  very  interesting  paper  upon  "  The  Experimental 
and  Clinical  Evidence  as  to  the  Influence  exerted  by  the  Adrenal 
Bodies  upon  the  Genital  System,"  describes  feeding  experiments  of 
animals  with  suprarenal  gland  and  the  stimulating  influence  upon  the 
growth  and  activity  of  the  testes  carried  out  by  E.  G.  and  A.  D.  Hoskins 
upon  white  rats.  Other  glands  did  not  show  hypertrophy.  The  authors 
conclude  that  the  testicular  hypertrophy  is  due  to  the  cortical  portion 
of  the  gland.  Swale  Vincent  is  himself  conducting  experiments  in 
which  certain  possible  sources  of  error  will  be  removed — viz.,  he  is 
using  only  the  fresh  cortex  of  the  adrenal  gland.  He  points  out  that 
drying    may  de-grease    the  material  and    alter  or  destroy  the  lipoids. 


BIBLIOGRAPHY. 

Alzheimer.     Ccntralbl.  f.  Nervenheilk.,  1900,  p.  296. 

Battelli,  P.,  und  Stern,  L.     "  Die  Katalase,"  Krgcbnissc  dcr  Physiol.,  1910,  x. 

1',ayi,iss,  W.  II.     "  General  Physiology,"  2nd  ed.,  1918. 

L'Hbbmittb.    "  Lea  Demences  Precoses,"  TraiU  intermit,  de  Psych.,  1911. 

Kkai'ki.in.     "  Dementia  Prseoox  and  Paraphrenia,"  Translations  from  the  eighth  German 

edition  of  the  "Text-book  of  Psychiatry,"  iii,  part  2,  Section  in  the '*  Endogenoui 

Dementias." 


Section  of  Psychiatry  63 

Koch,  Waldemar,  and  Mann,  Sydney.  "A  Chemical  Study  of  the  Brain  in  Healthy 
and  Diseased  Conditions,  with  especial  reference  to  Dementia  Praecox,''  Arch,  of  Neur. 
and  Psych.,  iv. 

Marinesco,  G.     "  Recherches  Histologiques  sur  les  Oxydases,"  Convpt.  rind.  Soc.  de  Biol., 

1919,  Ixxxii,  No.  2. 
Mott,  Sir  Frederick  W.     "  Normal  and  Morbid  Conditions  of  the  Testes  from  Birth  to  Old 

Age  in  One  Hundred  Asylum  and  Hospital  Cases,"  Brit.  Med.  Journ.,  1919,  ii,  pp.  G55, 

698,  737  ;    "  The  Cerebrospinal  Fluid,"  Oliver  Sharpey  Lectures,   Royal  College  of 

Physicians,  1910. 
Pighini,   Giacomo.      "  Chemische  und    biochemische    Untersuchungen    iiber    das    Nerven- 

system  unter  normaleu  und  pathologischen  Bedingungen  :  VII  Mitteilung,  ueber  die 

Autolyse  des  Nerveugewebes  1,  von   Carlo   Fontanesi,"  Biocliem.  Zcitsclir.,  1914,  lxiii, 

p.  337. 
Idem.     "The  Organic  Metabolism  in  Dementia  Praecox,"  Arch,  of  Neur.  and  Psych.,  iv. 
Pighini,  G.,   und  Barbieri,   P.       '•  Chemische  und  bistochemische  Untersuchungen   fiber 

die  Lipoiden  Abbaustoffe  des  Gehirns  bei  Progressive  Paralyse." 
Renaudie,    Henri.     "Dementia   Prajcox   Studies:    A  Contribution   to   the   Study  of    the 

Pathological  Anatomy  of  Dementia  Praecox." 
Wada.     Oberstemer'a  Arbeiten,  xviii,  p.  313. 


6H 


V* 


Section  of  fl>s\>cbiatr\>. 

President — Dr.  William    McDougall,  F.K.S. 


Psycho-analysis  of  a  Case  of    Early  Paranoid  Dementia.1 
By  David  Forsyth,  M.D.,  D.Sc,  F.R.C.P. 


The  subject  of  this  paper  was  a  boy,  Claude,  rather  more  than  7} 
years  old,  who  was  brought  to  me  on  account  of  his  troublesome  and 
eccentric  behaviour.  Except  as  a  baby  he  had  always  been  difficult  to 
manage  by  either  of  his  parents,  though  only  in  the  last  eighteen  months 
or  so  had  he  become  noticeably  peculiar  in  his  ways.  But  about  this 
time  he  grew  moody  and  depressed,  often  refusing  to  speak.  In  these 
moods,  which  became  more  frequent,  never  more  than  a  day  or  two 
passing  without  at  least  one,  he  looked  utterly  miserable  and  would  cry 
without  any  apparent  cause ;  or  he  would  be  very  cross,  shouting  at 
anyone  who  approached  him,  and  arguing  everything  ;  or  he  went  about 
in  a  kind  of  dream  and  had  to  be  told  just  what  to  do  :  "  Now  open 
the  door.  Now  go  out.  Now  shut  the  door,"  &c.  He  became  liable 
to  sudden  outbursts  of  violent  temper  when  he  would  throw  things 
about  or  kick  the  first  person  who  came  near ;  for  which  reason 
he  could  not  be  trusted  alone  with  other  children.  On  one  occasion  he 
was  quietly  watching  his  mother  feed  her  cage  birds  when  suddenly  he 
ran  at  her,  gave  her  a  heavy  thump  and  shouted  "  What  do  you  mean 
by  knocking  me  over  ?  " 

At  other  times  he  would  pass  into  moods  of  quite  another  kind  in 
which  he  withdrew  into  himself,  oblivious  of  everyone  and  everything 
around.     His  stare  was  vacant  but  he  could  be  heard  talking  to  himself 
or  even  chattering,   smiling    often  and   apparently  quite  happy.       1 
disturb  him  in  such  a  mood  was  usually  to  roust1  his  keen  resentment. 

1  At  a  meeting  of  the  Section,  hold  lane  1.  1990. 
JY — PS    1 
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It  was  noticed  that  he  became  increasingly  suspicious,  at  first  of 
his  friends  and  acquaintances,  but  finally  of  strangers ;  people  speaking 
together  in  the  street  were  telling  tales  about  him,  if  they  laughed  it 
was  at  him  ;  and  finally  he  asserted  that  they  were  bent  on  injuring  him 
somehow.  For  many  months  he  had  never  said  a  nice  thing  about 
anyone,  or  done  a  kind  action ;  he  would  never  admit  that  he  cared  for 
anybody— at  the  most  he  would  say  he  did  not  know — but  he  expressed 
his  dislike  openly  and  freely;  "I  hate  you"  came  from  him  several 
times  a  day,  and  he  had  even  gone  up  to  strangers  and  shouted  "  I  hate 
you  "  at  them. 

He  was  said  to  have  always  been  a  jealous  child,  but  this  side  of 
him  had  so  grown  in  recent  months  that  he  could  never  associate  for 
long  with  other  children  without  quarrelling.  Provided  they  allowed 
him  the  leading  place  he  was  amiable  enough,  but  once  he  was  asked  to 
stand  aside  to  give  one  of  them  a  turn  he  quarrelled.  Playing  cricket, 
for  example,  he  usually  contrived  to  be  the  first  to  bat,  but  as  soon  as 
his  innings  was  brought  to  an  end  and  he  was  called  on  to  take  a  sub- 
ordinate place  in  the  field  he  would  lose  his  temper  and  as  often  as  not 
would  attack  his  playmates. 

In  addition  to  these  singularities  which  made  the  boy  quite  un- 
manageable by  those  responsible  for  him,  he  developed  many  nervous 
tricks.  He  fidgetted  incessantly,  made  grimaces  and  twitched  his  face. 
He  ground  his  teeth,  sucked  his  fingers,  bit  his  nails,  rubbed  his  chin, 
plucked  at  his  under-lip  and  ears,  scratched  his  nose,  picked  at  his  eye- 
lids (so  giving  himself  a  succession  of  styes)  and  fiddled  with  his  jersey. 
He  had  a  little  cough  or,  rather,  grunt,  and  frequently  muttered  to 
himself.  In  his  sleep  he  groaned  often  and  scratched  his  legs  till  they 
bled.  These  habits  which  on  his  bad  days  never  ceased,  made  people 
look  round  at  him  in  the  street,  the  more  so  as  he  began  to  tumble 
about  as  he  walked,  knocking  into  his  mother  or  governess  as  though 
he  really  wanted  to  trip  them  up.  He  became  self-conscious,  gave  an 
impression  of  worrying  intensely  without,  however,  admitting  it,  and 
often  expressed  a  dislike  of  changing  his  ways  "  because  that  would  be 
silly  and  babyish."  He  bore  really  severe  pain  without  a  murmur  and 
never  acknowledged  being  tired  or  feeling  ill.  Nevertheless  he  was 
always  pleased  to  be  kept  in  bed  by  a  slight  illness  ;  on  these  occasions 
he  was  happy  and  contended,  his  nervous  habits  completely  subsided, 
and  when  the  day  came  for  him  to  get  about  again,  he  would  cry  and 
beg  to  be  left  as  he  was. 

Such  was  Claude's  condition  when  I  first  saw  him.    He  was  obviously 
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a  clever  boy — he  read  Dickens  and  enjoyed  it  ;  he  had  taught  himself 
his  letters  when  a  year  old — and  yet  in  some  ways  he  was  a  baby — e.g., 
he  always  had  his  food  cut  up  for  him  and  he  could  not  tie  his  boots  or 
dress  himself.  He  was  a  firstborn  child,  a  sister,  Maisie,  being  born 
sixteen  months  after  him,  and  then  two  brothers,  John  and  Dennis,  -lh 
years  and  4^  years  respectively  younger  than  Claude.  The  father  was  well 
educated  and  clever,  with  strict  religious  views  of  perhaps  a  narrow 
kind  ;  and,  as  he  acknowledged,  with  some  peculiar  traits  which  had 
led  people  in  the  street  to  point  at  him  as  mad — at  any  rate  he  believed 
he  had  caught  this  word  as  he  passed.  He  was  too  busy  at  his  work  to 
have  time  to  spare  for  his  children,  and  at  week-ends  his  leisure  hours 
were  given  to  a  boys'  club  which  took  him  away  from  home. 

The  mother,  equally  orthodox,  had  been  attached  to  Claude  so  long 
as  he  was  the  only  child,  but  when  his  sister  was  born  she  found  that 
a  girl  baby  appealed  to  her  altogether  more  strongly,  and  she  transferred 
practically  all  her  affection  to  Maisie.  She  explained  this  by  saying  that 
Claude,  even  before  he  was  2  years  old,  became  naughty  and  difficult, 
and  for  this  reason  was  no  longer  lovable.  The  true  explanation,  of  course, 
lay  in  another  direction  and  will  be  discussed  later.  Suffice  it  to  say  here 
that  Claude,  after  an  undisputed  enjoyment  of  his  mother's  love  for  nearly 
two  years,  found  himself  relegated  to  second  place — and  a  poor  one  at 
that — and  later  to  third  and  fourth  places  as  the  family  (and  his 
naughtiness)  grew.  Yet  another  point  in  the  boy's  upbringing  must  be 
mentioned.  Both  parents  were  reserved  to  the  last  degree  in  speaking 
of  sexual  matters,  and  when  Claude  asked  for  enlightment  on  any  topic 
of  the  sort  which  at  the  time  perplexed  him,  it  was  refused  out-of-hand 
and  the  child  was  reproved  for  being  nasty-minded.  This  secretiveness 
on  the  part  of  the  parents  inevitably  spread  to  subjects  other  than 
sexual  as  the  next  point  in  the  history  shows. 

When  Maisie  was  4i  (Claude  being  nearly  6)  she  was  taken  sud- 
denly ill  and  within  a  few  hours  an  operation  became  imperative. 
Claude  was  at  once  packed  off  to  the  grandparents.  Maisie  was 
operated  on  that  night  but  never  recovered  consciousness  and  died 
before  morning.  After  the  funeral  Claude  was  brought  home  again, 
the  parents  having  decided — incredibile  dictu — to  say  nothing  to  him  as 
to  what  had  happened.  He  returned,  ran  up  to  the  nursery  (this  from  his 
own  account)  but  no  Maisie  was  there.  He  looked  round  and  saw  his 
own  toys  about,  but  none  of  Maisie's.  He  felt  frightened  and  wont 
downstairs  again  to  ask,  but  the  look  on  his  parents*  Faces  stopped  him. 
He  said  nothing.     They  said  nothing.     And  from  that  day  until  a  year 
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later  when  I  talked  to  him  Maisie's  name  had  never  been  mentioned  in 
his  hearing.  At  this  point  in  the  history  two  facts  need  bringing 
together.  Maisie  had  died  nearly  two  years  ago  ;  the  boy's  behaviour 
had  first  grown  peculiar  about  eighteen  months  ago.  It  could  not  be 
doubted  that  the  two  were  directly  related. 

II. 

During  the  months  that  he  was  coming  to  see  me,  Claude,  for 
reasons  which  will  be  more  obvious  later,  lived,  not  with  his  parents,  but 
at  the  home  of  his  governess,  Miss  P.  She  was  unusually  intelligent  and 
understanding  with  children,  and  at  my  request  kept  daily  notes  of  the 
boy's  behaviour.  These  were  of  great  help  to  me  throughout  the  pro- 
gress of  the  case,  though,  on  account  of  his  intense  suspiciousness,  they 
had  to  be  conveyed  to  me  by  stealth.  Some  extracts  from  this 
diary  will  bring  out  still  more  clearly  the  main  points  in  Claude's 
psychology. 

First  with  regard  to  his  attitude  towards  strangers  or  new  acquaint- 
ances. With  these,  if  grown  up,  he  always  became  excited  and  ended 
by  getting  rude.  If  he  was  introduced  to  a  circle  of  child  playmates 
he  would  be  friendly  at  first,  but  within  a  day  or  two  was  sure  to 
quarrel  violently.  He  seemed  to  take  it  for  granted  that  no  one  could 
like  him  once  they  came  to  know  him,  "  Of  course  I  don't  expect 
anyone  to  love  me.  Why  should  they?  "  he  once  said.  Another  time 
he  had  been  taken  to  task  for  his  rudeness  to  some  visitors.  "  Well," 
he  replied,  "  everybody  hates  me  so  I  might  as  well  be  rude."  "But 
people  can't  like  you  if  you  are  rude."  "  What  is  that  to  me  ?  .  .  .  . 
I  want  everybody  to  be  killed  that  I  don't  like.  It's  not  wicked  of  me 
because  I  can't  help  it." 

He  would  frequently  express  himself  on  these  lines  :  "I  don't  trust 
anybody,  they  all  tell  me  such  lies."  "  Everything  and  everybody 
makes  me  cross."  "  People  who  laugh  at  me  shall  be  kicked."  "  Why 
are  you  staring  at  me  '?  Everybody  stares  at  me."  "  Other  people 
want  to  kill  people  as  well  as  me."  One  night  he  called  to  Miss  P. 
from  his  bed,  and  when  she  came  near  he  sprang  up  and  hit  her  with  all 

his  might.     "  That's  what   I've   wanted  to  do   to  you  all  day 

Sometimes  in  the  night  I  sit  up  and  watch  you  asleep,  and  I  feel  I 
want  to  hurt  you.  But  it  will  be  worse  than  thumping.  I  couldn't 
kill  you,  could  I  ?  If  I  could  I  would.  I  hate  you  and  you  hate  me 
too."     A  week  previously  he  had  told  her  he  would  like  to  put  his  fret- 
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saw  in  her  bed,  "and  if  it  hurt  you  I  should  be  glad.  ...  I  simply 
love  doing  wicked  things,  only  I  can't  think  of  anything  wicked  enough." 
At  another  time,  "  I'm  thinking  now  I  want  to  bite  you." 

His  jealousy  was  provoked  on  every  possible  occasion.  A  friend  of 
Miss  P.'s  came  to  stay ;  Claude  made  faces  at  her  every  time  she  looked 
his  way,   and  was  rude  and  cross  all  day.      At  bedtime  he  said,  "  I 

hate .     How  can  you  love  her  and  me  too  ?     All  day  I've  wanted  to 

kill  her  and  you  as  well,  because  you  love  her  more  than  me.  .  .  ,  But 
I  will  be  good  when  she  is  gone."  On  another  similar  occasion  he 
volunteered,  "  I'm  always  jealous  when  people  come  because  you  love 
them  better  than  me  and  that  makes  me  hate  you." 

For  the  most  part  he  showed  little  fear,  though  he  was  once  strangely 
terrified  after  turning  on  the  bath  taps  and  finding  he  might  not  be 
able  to  turn  them  off  fast  enough  to  prevent  the  water  running  over. 
A  constant  fear  he  had  was  of  being  left  behind  when  he  was  out-of-doors 
or  in  a  strange  house,  and  he  once  or  twice  spoke  of  being  afraid  of  coming 
to  see  me  the  day  after  he  had  told  me  a  specially  big  lie.  A  more 
significant  example  is  the  following.  Miss  P.  went  to  help  him  off  with 
his  jersey.  He  flinched  and  started  away.  "  I  thought  you  were  going 
to  hit  me,"  he  said.  "  Everybody  hits  me.  If  I  stay  in  this  house 
everyone  in  it  will  hit  me.  You  said  you  wanted  to  bang  me  on  the 
head  with  a  poker."  Another  time  he  said,  "Whenever  anyone  puts 
out  their  hand  I  think  they  are  going  to  hit  me." 

His  attitude  towards  his  parents  was  significant.  During  the 
months  he  was  away  from  home  staying  with  his  governess  he 
practically  never  referred  to  either  father  or  mother.  Only  on  four 
occasions  did  he  break  this  silence.  Once,  the  day  after  his  mother 
had  been  to  tea,  he  began,  a  propos  of  nothing,  "  Mother  tells  me 
such  lies.  She  called  me  her  pretty  boy  and  I  knew  she  can't  moan 
it  because  once  she  said  I  was  too  ugly  to  kiss  (this  was  when  his 
eye  was  bandaged  on  account  of  a  stye).  Am  I  ugly?  Come  here 
and  look  quite  close."  "No,  you  are  not  at  all  ugly."  "I  don't 
believe  you ;  its  too  dark  to  see  properly  ;  you  must  look  again  in 
the  morning."  Another  time,  "  Mother  doesn't  love  me  a  bit.  I  asked 
her  who  she  liked  best,  and  she  said  first  Dennis,  then  Maisie,  and  then 
John,  and  me  last.  .  .  .  But  I  don't  care.  I  want  to  be  agly  and 
stupid  and  no  one  to  like  me.  That  is  the  best  way — ugly  as  agly,  and 
stupid  as  stupid."  Later  in  the  treatment,  when  he  was  beginning 
understand  his  feelings,  he  admitted,  "  I  used  to  worry  about  mother, 
because   I   thought  she   hated   me.   ...   1    feel  miserable  because  often 
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I've  tried  to  think  how  I  could  get  all  of  them  out  of  the  way  and  there 
would  be  only  me."  But  a  few  days  later  his  old  feelings  came  over 
him  again.  He  had  been  to  an  outdoor  inspection  of  the  boys'  club 
by  his  father.  He  was  very  "nervy"  all  the  time,  looked  abjectly 
wretched,  and  could  not  find  a  word  to  say  to  his  father,  even  when  he 
was  told  he  would  shortly  be  going  away  for  a  holiday  with  him  and 
his  mother.  That  night  he  protested,  "  Why  should  I  go  away  alone 
with  Mummy  and  Daddy  ?  They'll  only  be  nasty  to  me  as  they  were 
before,  and  then  I  shall  be  nasty  too.  ...  I  hate  Daddy's  club  boys. 
Why  shouldn't  I  kill  them  ?  .  .  .  I  don't  want  Daddy  to  love  them  ; 
he's  to  love  only  me." 

Just  a  couple  more  extracts  from  the  diary.  "  He  (the  doctor)  says 
I'm  clever,  but  he  doesn't  really  think  I  am.  Do  you  think  I  shall  be 
when  I  grow  up?  No,  you'd  be  glad  if  I  was  quite  stupid,  because  you 
don't  like  me.  You  say  you  do  but  I  don't  believe  you.  Everyone  tells 
me  such  lies."  Again,  he  had  spent  a  week-end  with  friends,  and  was 
told  that  his  hostess  so  liked  him  that  she  wanted  him  to  come  again. 
He  looked  incredulous.  "  Did  she  say  that  ?  AVhen  did  she  ?  "  Then 
he  burst  into  tears  and  sobbed  out,  "  I  like  her  ;  I  do  like  her."  This 
was  the  only  occasion  for  many  months  at  least  that  he  had  admitted 
liking  anyone.  "  It's  silly  and  babyish  saying  you  like  anyone,"  he 
would  sometimes  declare. 

It  should  be  added  that  very  occasionally  there  were  hallucinations 
of  hearing.  For  example,  at  tea  with  his  mother,  when  no  one  had 
been  speaking,  he  shouted  at  her,  "You're  not  to  scream  at  me  like  that. 
I'm  not  deaf  if  you  are."  An  hallucination  of  the  same  kind  seems  to 
have  been  responsible  for  an  excited  outburst,  again  a  propos  of  nothing, 
"  I  can't  sing.  You  know  I  can't  sing.  I  tell  you  I  can't  sing.  Every- 
body knows  I  can't  sing." 

III. 

From  the  particulars  already  given  it  is  not  difficult  to  recognize 
something  of  Claude's  mental  affliction.  He  was  a  boy  who,  except  on 
rare  occasions,  expressed  no  affection  for  anyone,  not  even  his  mother  or 
father,  and  would  defend  himself  on  this  score  by  protesting,  "  It's 
silly  saying  you  like  anyone."  On  the  other  hand,  he  freely  and 
repeatedly  showed  hatred  of  everybody  with  whom  he  came  in  contact. 
He  was  convinced  that  others  hated  him  and  this  he  held  to  be  the 
cause  of  his  own  hostility.     Latterly  he  had  come  to  think  that  when  he 
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saw  people  talking  or  laughing  together  in  the  street,  he  was  the  subject 
of  their  conversation,  and  still  more  recently  that  they  were  planning 
injury  to  him  (delusions  of  reference  and  persecution).  Further,  he 
was  a  boy  with  strong  jealousy,  which  he  freely  indulged.  These, 
of  course,  are  features  of  paranoia.  This  state,  however,  is  often 
characterized  by  a  delusion  of  a  third  kind — namely,  grandeur — the 
patient  holding  exalted  ideas  of  his  position,  powers,  &c.  In  Claude 
no  such  delusion  was  found,  and  though,  as  will  been  seen  later, 
his  imagination  was  rich  in  fantasies,  self-glorification  was  not  a 
feature  of  them  ;  on  the  contrary,  he  seemed  to  indulge  few  or  none 
of  the  fantasies  of  ambition  which  fill  so  large  a  part  of  the  day- 
dreams of  normal  boys  of  his  age.  This  point  will  be  returned  to 
later. 

Paranoia,  as  has  been  shown  by  Freud  and,  after  him,  by  Ferenczi 
and  others,1  takes  its  origin  in  the  homosexual  component  of  the  sexual 
impulse.  The  homosexual  wish-fantasy  to  love  the  man  is  or  becomes 
unduly  strong  either  (1)  because  of  unhappy  social  relations  with  the 
man,  the  homosexual  libido  thus  pent  up  inducing  a  psychical  tension 
which  calls  for  relief  ;  (2)  because  of  disappointment  in  the  woman,  the 
libido  which  should  have  flowed  along  heterosexual  channels  being 
diverted  in  a  homosexual  direction ;  or  (3)  because  of  an  individual 
powerfulness  of  the  libido  all  round.  No  matter  which  of  these  factors 
is  operative,  and  provided  the  homosexual  libido  is  afforded  no  adequate 
outlet,  paranoia  in  its  various  forms  represents  all  the  possible  waj 
denying  the  homosexual  need  as  expressed  by  the  statement,  "  I  (a  man) 
love  him  (a  man)."  (a)  "I  do  not  love  him,  I  hate  him."  To  the 
paranoic  this  hate  is  consciously  unacceptable,  is  repressed  and  projected 
into  the  mind  of  the  former  loved  one — "  he  hates  (persecutes)  me  "  ; 
in  this  way  arises  the  delusion  of  persecution,  (b)  "I  do  not  love  him, 
I  love  her."  This  denial,  which  in  adults  leads  to  heterosexual  love 
affairs,  is  not  of  present  interest,  (c)  "J  do  not  love  him,  she  (?  he.  in 
the  case  of  children)  loves  him."  Herein  originates  the  delusion  of 
jealousy,  (d)  "  I  love  no  one  but  myself."  The  libido  is  now  directed 
to  the  ego,  an  over-valuation  of  self  results  and  from  this  develops  the 
delusion  of  grandeur. 

In  Claude's  case  we  recognize  the  paranoic  state  as  yet  nol  wholly 
developed  and  still  showing  at  times  a  conscious  recognition  of  the 
original  homosexual   wish,  "I   love  him  (my  father)."      Except  in  his 

1  Jnhrb.  f,  Psychoattalyiische  u.  Psychopaihologischs  Waracktutgtn,  1911 ,  iii,  pt.  l. 
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earliest  years  he  received  little  or  no  attention  from  his  father :  the 
normal  outlet  for  a  boy's  homosexual  affection  was  closed  to  him.1  Yet 
this  need  was  made  all  the  greater  in  his  case  by  the  withdrawal  of  his 
mother's  love,  from  which  arose  (as  will  be  more  apparent  from  his  own 
story  given  below)  a  bitter  disappointment  in  the  woman  of  all  women. 
The  consequences  of  this  heterosexual  denial  will  be  discussed  later  ;  at 
present  it  is  enough  to  recognize  in  it  the  second  of  Freud's  factors 
strengthening  the  homosexual  libido.  Thus  placed,  Claude  evinced  his 
paranoic  tendency  by  becoming  troublesome  and  unmanageable  in 
relation  to  his  father,  and  in  course  of  time  showed  plainly  his  belief 
that  his  father  disliked  him.  "  I  don't  expect  anyone  to  love  me," 
"  Everybody  hates  me,"  "He'll  only  be  nasty  to  me  as  he  was  before." 

He  was  strikingly  ill  at  ease  with  him,  and  never  mentioned  him 
during  several  months  when  he  was  away  from  home.  Yet  the  direct 
:'I  hate  him"  never  came  to  expression  in  so  many  words  (it  is 
significant  that  I  found  very  much  greater  difficulty  in  getting  him 
to  speak  of  his  father  than  of  his  mother),  but  was  openly  applied 
to  the  world  in  general — i.e.,  it  was  repressed  and  projected ;  and,  I 
need  hardly  add,  his  antagonism  to  myself  was  always  present  and 
at  times  intense — more  than  once  he  would  have  struck  me  had 
he  dared. 

Similarly  his  jealousy  where  his  father  was  concerned  was  a 
matter  of  general  comment  ;  however,  so  far  as  I  could  elicit,  he 
was  not  jealous  of  his  father  liking  his  mother  (his  father,  how- 
ever, was  not  a  demonstrative  husband),  but  of  his  attention  to 
other  boys,  and  especially  to  the  club  boys — "I  hate  them.  Why 
shouldn't  I  kill  them."  And,  of  course,  the  occasion  of  this  outburst 
wrung  from  him  also  the  first  direct  admission  of  his  real  want,  "  He 
is  to  love  only  me."  It  is  right  to  assume,  however,  especially  in  view 
of  his  expressed  unwillingness  to  own  to  liking  anyone,  that  this 
wish  for  his  father's  love  was  still  often  in  his  mind,  consciously  and 
alternating  with  its  repressed,  projected  form  "  he  hates  me  " 

IV. 

We  have  already  noted  the  very  serious  injury  done  to  him  in  his 
second   year  when    his   mother,  who    until    then    gave    him  her  love, 

1  The  father's  belief  that  people  had  called  him  mad  as  he  passed  in  the  street  may  or 
may  not  have  been  well-founded.  If  imagined,  it  would  point  to  a  paranoia  tendency,  and 
himself  as  the  subject  of  repressed  homosexuality.  He  would  thereby  be  peculiarly  unable 
to  meet  his  boy's  demand  for  affection.  His  interest  in  hoys'  clubs  may  :ilso  be  recalled  in 
this  connexion. 
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withdrew  this  and  transferred  it  to  Maisie.  The  fuller  effects  of  this 
emotional  trauma  can  best  be  seen  in  the  boy's  own  story  as  elicited  by 
analysis.  He  recalled  how  his  mother  often  kissed  him  until  he  was 
2  years  old,  "  when  I  began  to  be  naughty,"  and  she  unkind.  Thereafter 
she  gave  up  kissing  him  except  sometimes  at  night,  and  often  he  saw 
how  he  was  the  only  one  of  her  children  she  omitted  to  kiss — "  But 
what  is  the  use  of  a  kiss?  "  he  added  bitterly.  She  never  took  him  on 
her  lap,  though  the  other  three  were  favoured  in  this  way,  and  he 
recalled  how  once  when  she  came  to  the  nursery  and  sat  down,  Maisie 
ran  to  her  from  one  side,  climbed  on  her  knee  and  was  kissed,  but  when 
he  tried  to  do  the  same  from  the  other  side  his  mother  pushed  him 
away  ;  this  made  him  very  unhappy.  Then  again,  his  mother  refused 
to  kiss  him  when  his  eye  was  bandaged — "  because  I  was  ugly  "  ;  and  he 
cried  all  that  evening.  He  could  not  remember  her  ever  saying  that  she 
cared  for  him  (I  had  occasion  later  to  mention  this  to  his  mother 
and  she  did  not  deny  it),  and  he  readily  recalled  the  many  times  when 
she  had  hit,  kicked  or  bit  him,  though,  as  he  admitted,  only  as  a 
punishment  when  he  had  done  the  same  to  his  smaller  sister  or  brothers. 
Similarly  he  kept  a  lively  memory  for  the  innumerable  occasions  when 
his  various  nurses  had  slapped  or  pinched  him.  Once  he  listened  outside 
the  dining-room  door  and  heard  himself  discussed ;  he  thought  he  heard 
his  mother  say  she  did  not  like  him  as  much  as  the  other  children. 

He  remembered  only  three  or  four  occasions  when  she  had  been 
kind  and  taken  him  for  outings.  He  was  sure  she  did  not  care  for  him, 
and  this  was  made  the  more  unbearable  because  he  had  heard  her  at 
times  tell  all  the  others  that  she  liked  them.  He  had  been  jealous 
of  them  as  long  as  he  could  remember — and  he  added  in  a  sudden  burst, 
"  I  tell  you  what  it  is,  I  am  jealous  of  the  whole  lot.  ...  I  want  mother 
to  like  me."  When  I  interposed  that  this  did  not  seem  to  me  altogether 
impossible  he  demanded  sharply,  "  How  can  you  make  her  like  me  ? 
I  want  people  to  like  me,  but  not  to  say  so — it's  babyish. "  and  tear- 
trickled  down  his  face. 

Two  things  are  plain  in  this  account.  Unhappiness  (disappointment, 
jealousy,  hate)  first  came  into  his  life  before  he  was  2  years  :  disappoint- 
ment in  the  mother  who  showed  herself  false  in  her  affect  ion.  jealousy 
and  hate  of  his  sister — and  hate  in  children  does  not  stop  shorl 
death-wishes.  In  his  own  eyes  Claude  must  have  thought  himself 
justified  in  his  jealousy:  bat  to  the  mother  this  was  naughtiness  I 
checked  by  punishments — i.e..  Claude  was  himself  responsible  for  hi> 
behaviour,  and  was  blameworthy  ;  but  this  again  would  be  bo  Claude 
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the  innocent  found  guilty — and  his  sense  of  injustice  would  henceforth 
be  sharpened  to  a  degree.  Moreover  the  outflow  of  his  love  in  the 
direction  of  his  mother  being  checked,  it  needs  must  have  sought  some 
other  channel — either  by  transference  to  another  person,  or  by  regression 
to  an  earlier,  lower  level  of  attachment,  or  by  both.  As  luck  would 
have  it,  his  nurse  at  the  time  (as  did  all  his  nurses  subsequently)  saw 
him  through  his  mother's  glasses  as  a  difficult,  tiresome  child.  Only 
the  father  remained.  An  increased  homosexual  need  was  felt,  with 
results  which  have  already  been  recognized — further  disappointment, 
jealousy,  hate  and  a  heightened  sensitiveness  to  injustice.  In  point  of 
fact,  however,  one  part  of  the  heterosexual  need  was  undoubtedly  dealt 
with  by  regression,  though  the  evidence  for  this  must  be  reserved 
till  later.  That  it  should  have  been  utilized  in  this  way  permits  us 
to  assume  that  the  weak  link  in  Claude's  psychical  development,  the 
predisposition  to  the  psychosis,  lay  deeper  and  earlier  than  his  hetero- 
sexuality.  This  point  will  be  taken  up  later  in  the  light  of  further- 
details  of  his  history. 

The  second  thing  that  is  apparent  in  his  account  is  a  fixation  of  his 
affection  to  the  period  preceding  Maisie's  birth.  This  shows  itself  at 
many  points  in  his  behaviour.  Thus,  it  is  babyish  for  people  to  say 
they  like  you — this  indeed  was  an  experience  limited  to  his  babyhood. 
Again,  it  is  babyish  to  change  one's  ways  (i.e.,  in  order  to  please 
another) — this  he  did  only  in  the  days  when  his  mother  loved  him. 
Moreover  he  was  still  babyish  in  some  of  his  ways.  Also  he  was 
constantly  afraid  of  being  left  behind  when  out  of  doors  or  in  strange 
houses  (a  common  fear  of  little  children  of  being  parted  from  their 
mothers).  Most  significant  of  all,  to  confine  him  to  bed  on  account 
of  slight  illness  was  to  convert  him  into  a  happy  contented  child  again 
and  his  nervous  tricks  ceased  :  this  repeated  the  situation  in  which,  in 
his  cot,  his  loving  mother  tended  him,  and  him  only.  Contrast  this 
with  the  little  incident  when,  unprovoked,  he  suddenly  struck  his 
mother  as  she  fed  her  pet  birds.  Is  it  impossible  here  to  catch  the 
echo  of  a  day  when  his  mother  had  called  him  he?-  "  little  bird  "  ? 
And  his  angry  shout,  "What  do  you  mean  by  knocking  me  over  ?  "  is 
not  so  inexplicable  when  we  remember  that  it  was  indeed  his  mother 
who  first  knocked  him  over — "  off  his  perch." 

The  jealousy  "of  the  whole  lot"  which  he  came  openly  to  avow, 
though  becoming  in  course  of  time  directed  over  a  wide  field,  continued 
most  intense  in  the  direction  in  which  it  was  first  aroused,  namely, 
of  Maisie  ;  and,  as  we  shall  now  see   (again  following  his  own  account), 
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his  jealousy  of  her  was  at  the  root  of  the  striking  aggravation  of  his 
trouble  subsequent  to  her  death.  When  he  was  brought  home  after 
her  funeral  and  neither  dared  to  ask  nor  was  told  what  had  happened, 
he  fell  back  on  his  own  speculations.  He  soon  came  to  the  conclusion 
that  she  had  died,  or  rather,  had  been  killed.  Who  could  have  killed  her  ? 
Presumably  someone  who  knew  her,  someone  who  visited  at  the  house. 
Whoever  he  was  his  mother  would  certainly  have  slain  him  in  revenge  : 
he  would  therefore  watch  to  see  which  of  their  friends  had  fallen  out  of 
the  home  circle.  But  no  one  dropped  out,  and  before  long  the  boy  was 
driven  to  another  explanation  which,  likely  enough,  had  been  at  the 
back  of  his  mind  all  the  time.  It  was  this.  He  remembered  that  many 
a  time  when  his  jealousy  had  been  roused  against  Maisie,  he  had  wished 
she  might  meet  with  an  accident  which  would  remove  her  from  his 
path ;  and  he  mentioned  a  fantasy  which  had  occasionally  come  to 
him — of  his  mother  attending  to  the  nursery  fire,  dropping  the  poker 
on  Maisie's  head  and  killing  her.1  Sometimes,  when  he  had  been 
particularly  jealous,  his  wish  that  Maisie  might  die  had  been  intense. 
And  when  at  last  she  died,  the  memory  of  this  oft-indulged  wish 
recurred  to  him,  and  with  it  the  reflection  that  if  a  thing  is  wished  hard 
enough  it  comes  true.  It  was  his  wishing  that  had  killed  her.  He  felt 
secretly  guilty  of  her  death.  It  was  only  another  step  to  project  this 
belief  into  the  minds  of  others. 

Nevertheless  another  train  of  thought  shaped  itself — that  although 
he  had  entertained  this  wish,  he  never  did  intend  and  never  would  have 
intended  that  it  should  be  carried  into  effect.  He  felt  he  had  been 
taken,  as  it  were,  at  his  word,  when  he  had  never  expected  this  much. 
He  had  been  tricked,  deceived,  put  in  the  wrong ;  and  really  he  was 
innocent.  But  all  this  is  precisely  what  had  befallen  him  years  before, 
after  Maisie  w7as  born.  Then  it  was  only  his  mother  and  father  who 
blamed  him  ;  now  it  was  the  whole  world.  And  even  the  death-wish 
for  which  the  world  held  him  guilty  could  be  laid  at  the  door  of  those 
who,  by  first  making  him  jealous,  were  responsible  for  the  wish. 

It  was  this  association  between  present  and  past,  this  return  of  the 
old  situation  in  the  new,  that  lent  to  Maisie's  death  so  powerful  an 
effect  as  to  precipitate  the  outbreak  of  Claudes  psychosis.  With, 
with  whom  he  could  discuss  his  trouble,  he  took  to  brooding,  and 
became  depressed  and  miserable.  Always  disputing  in  his  mind  his 
guiltiness  of  Maisie's  death,  he  developed  the  habit  of  arguing  everything 

1  From  this  fantasy  is  evidently  derived   the  charge  lie  launched   against    M 

wanting  to  bang  him  over  the  head  with  a  poker. 
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that  was  said  to  him.  At  the  same  time  it  is  impossible  that  the  child 
could  have  ever  been  in  sorer  need  of  the  comfort  and  love  which  his 
parents  might  have  given.  Homosexually  and  heterosexually  his  needs 
were  intensified,  and  in  either  case  repression  was  the  course  followed. 
On  the  homosexual  side  there  inevitably  resulted  an  intensification  of  hate 
which  was  projected,  not  on  to  the  father  alone,  but  on  to  the  whole 
world,  who,  knowing  his  guilty  secret,  could  only  hate  him.  Hence 
followed  the  delusion  of  persecution  ;  and  this  became  the  excuse  for 
the  outbursts  of  anger  and  the  open  expression  of  hate  in  the  street. 
Simultaneously,  the  heightened  but  unsatisfied  heterosexual  need 
contributed  to  the  enhanced  jealousy  which  was  now  displayed  (this 
was  the  period  when  he  struck  his  mother  for  feeding  the  birds). 
It  may  be  surmised,  however,  that  the  fate  of  this  component  of  the 
libido  is  to  be  traced,  partly  in  the  nervous  tricks  which  developed, 
and  partly  in  those  other  happy  moods  into  which  he  withdrew  and 
from  which  he  resented  to  be  disturbed.  The  key  to  the  whole  illness 
seemed  to  lie  with  the  fantasies  associated  with  these  moods.  They 
must  therefore  claim  our  next  attention. 

V. 

It  will  be  recalled  that  in  these  moods,  which  were  distinct  from  his 
moods  of  depression,  Claude  became  abstracted,  stared  into  vacancy, 
talked  to  himself,  smiled  often  and  appeared  happy  and  contented. 
Miss  P.  had  many  times  tried  to  get  him  to  say  what  he  was  thinking 
about,  but  he  always  refused  to  tell  ;  nevertheless  she  was  satisfied  they 
were  happy  thoughts  because  he  seemed  to  enjoy  them.  If  interrupted 
in  them  he  would  exclaim  angrily,  "  Now  you  have  spoilt  my  nice 
thoughts."  On  one  occasion,  when  asked  what  he  had  been  thinking 
about,  he  rejoined,  "  I  shan't  tell  you,  but  they  were  bad,  horrid 
thoughts";  and  once  he  explained,  "I  am  always  thinking  bad, 
wicked  things.     I  like  thinking  them  ;  they  are  lovely." 

It  was  to  these  fantasies  that  I  necessarily  wished  to  gain  admission, 
but  for  some  months  he  would  tell  me  not  a  word  about  them,  though 
when  at  last  his  resistance  was  overcome  he  talked  freely  enough.  It 
then  appeared  that  in  these  pleasant  moods  he  was  in  the  habit  of 
reviving  memories  of  real  events  which  had  happened  during  the 
previous  few  years,  and  in  which  a  part  had  been  played  by  a  child 
rather  older  than  himself,  called  Leo,  who  lived  in  a  house  with  a  large 
garden,  part  of  which  was  a  wilderness  remote  from  prying  adult  eyes. 
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I  remembered  Claude  mentioning  this  boy's  name  twice  a  long  time 
before,  and  that  on  each  occasion  he  blushed  deeply  and  turned  to 
another  topic.  He  now  gave  many  reminiscences  of  his  association 
with  Leo  and  others,  which  may  be  summarized  as  follows  : — 

He  had  sometimes  slept  with  Leo,  who  taught  him  self-abuse,  he  in 
his  turn  instructing  Maisie.  Leo  also  taught  him  to  pull  at  his  under- 
lip  and  at  the  lobes  of  his  ears;  to  eat  nasal  mucus,  ear-wax,  toe-nail 
clippings ;  to  stuff  nasal  mucus  into  his  ear,  and  ear-wax  into  his  nose. 
They  amused  themselves  at'  different  times  by  putting  under  their 
finger-nails  ear-wax,  nasal  mucus,  phlegm,  dirt  from  between  their  toes, 
faeces  and  snow.  In  bed  together  they  would  "  play  at  animals,"  biting, 
kicking  and  smelling  each  other,  and  each  other's  excretions  ;  and,  after 
locking  the  door,  "  milking  "  each  other's  genitals. 

With  other  children,  including  Maisie  and  another  little  girl,  they 
would,  when  in  Leo's  garden,  expose  themselves  to  each  other,  com- 
paring the  genitals  of  the  boys  and  girls,  and  examining  their  navels. 
They  watched  each  other  urinate,  and  made  contact  between  their 
genitals,  at  the  same  time  urinating  over  each  other.  They  played  many 
games  associated  with  urination — e.g.,  all  helping  to  fill  an  empty  can 
with  urine,  which  they  then  used  to  wash  down  a  summer-house  ;  or 
urinating  together  to  make  "a  pretty  pattern  like  fireworks'";  or 
running  round  the  garden  urinating,  the  winner  being  the  one  who  went 
farthest  before  the  stream  failed  ;  or  frightening  cats  and  birds  by 
syringing  them  with  urine. 

Similarly,  Claude  and  his  companions  contrived  many  games  with 
fasces.  By  withholding  a  motion  when  they  were  sent  to  the  lavatory, 
and  later  defalcating  in  the  wilderness,  they  could  always  ensure  a 
supply  of  excrement,  and  with  it,  mixed  or  not  with  water  or  urine, 
they  painted  doors,  palings,  a  toy  engine,  &c,  buried  it  and  dug  it  ap 
again,  or  used  it  as  mortar  on  the  garden  wall.  They  would  sh 
fireworks — Catherine-wheels  and  rockets  especially — and  once  they 
moulded  a  pudding  on  which,  after  setting  it  on  a  cardboard  plate  with 
a  sprig  of  holly  as  decoration,  they  urinated. 

Indeed,  Claude's  interest  in  fasces  surpassed  all  his  other  into: 
He  said  that  fasces,  like  lavatories,  had  a  "  lovely  smell  "  ;  ho  had  eaten 
fasces,  drunk  it  mixed  with  urine,  smeared  his  thighs  with  it.  extra 
it  with  his  finger  per  rectum,  and  thrust  penholders  into  his  own  and 
Leo's  bowels.  In  a  fantasy  he  urinated  into  the  bowel  o(  another  child 
and  watched  the  urine  being  evacuated.  He  asserted — though  this  inav 
have  been  fancy  also — that   he   had  inserted  his  own    faeces    nl       ther 
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children.  Often  speculating  how  a  motion  of  the  bowel  came  about,  he 
constructed  a  fantasy  of  two  little  men  in  his  stomach,  of  whom  the  one 
in  the  upper  part  was  furnished  with  a  cricket-bat  or  a  spoon  to  stir  up 
the  faeces  and  shovel  it  on  to  the  other  lower  down,  who  worked  with  a 
hooked  stick  to  drag  it  towards  the  anus.  From  time  to  time  the  lower 
manikin  would  throw  a  lump  of  faeces  to  his  fellow,  who  ate  it  as  his 
ration.  Into  this  fantasy  Claude  also  introduced  his  explanation  of  the 
role  of  the  umbilicus,  the  true  function  of  which  was  unknown  to  him. 
He  supposed  that  the  navel  was  the  head  of  a  nail  driven  into  the  body, 
and  was  intended  to  mark  the  upper  boundary  of  the  lower  man's 
territory,  and  prevent  him  getting  his  hook  too  high. 

Not  only  did  Claude  recall  these  and  many  other  similar  memories 
with  evident  pleasure — he  brightened  up,  laughed  and  talked  with 
animation — but  he  made  it  clear  that  in  his  abstracted,  happy  moods 
these  were  the  thoughts,  at  once  "horrid"  and  "  lovely,"  filling  his 
imagination,  and  that  he  re-lived  these  scenes  with  real  enjoyment.  His 
onanistic  fantasies  were  as  a  rule  of  the  same  kind,  and  it  is  only  prob- 
able that  his  dreams  were  built  up  of  identical  material;  and  though  he 
brought  very  few  and  allowed  none  to  be  analysed,  one  of  them  was 
about  fireworks  (including  Catherine-wheels  and  rockets),  and  peacocks, 
and  another  was  the  following  :  "  With  Leo  in  his  garden.  We  were 
carrying  milk-cans,  one  full  of  urine,  the  other  of  faeces.1  In  the 
cherry-orchard  we  were  stoning  cherries,  filling  them  with  urine  and 
plugging  the  holes  with  faeces.  Then  we  held  them  to  our  mouths, 
squeezing  them,  and  the  urine  came  bubbling  out  into  our  mouths."  His 
laconic  comment  on  the  dream  was  "  I  did  enjoy  that  dream."  It  should 
be  added  that  cherries  were  his  favourite  fruit. 

VI. 

These  many  details  of  Claude's  spontaneous  behaviour  among  children 
of  his  own  age,  when  free  from  observation  by  adults,  and  of  his 
fantasies,  prove  his  interest  to  have  been  strongly  centred  in  his  ex- 
cretory functions,  which  still  afforded  him  keen  pleasure  ;  still  afforded, 
it  must  be  said,  because  these,  together  with  the  function  of  ingestion, 
are  the  outstanding  interests,  as  Freud  was  the  first  to  recognize,  of 
young  infants;  and  to  this  early  stage  of  psychical  development,  in 
which    pleasurable    sensations    are  derived    directly  from  the    infant's 

1  He  had  his  own  mimes  for  both  excretions,  but  they  are  not  of  present  interest. 
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own  body,  he  has  applied  the  now  well-known  name  of  auto-erotism. 
Except,  perhaps,  at  the  very  outset  of  life,  auto-erotic  sensations  are 
produced  over  a  wider  area  than  bowel  and  bladder  alone,  and  are 
provoked  by  stimulation  of  any  part  of  the  skin,  especially  the  more 
sensitive  regions,  and  particularly  the  genitals.  Claude's  strong  auto- 
erotism is  proved  not  only  by  the  interest  in  the  excretory  functions 
(parenthetically,  he  was  a  hearty  eater),  but  by  masturbation  and  a 
whole  series  of  nervous  tricks  played  on  different  parts  of  his  body. 
Here,  too,  falls  into  its  place  that  incident  when  terror,  once  only  in 
several  months,  seized  him  as  he  saw  the  water  from  the  bath-taps 
threatening  to  flood  the  room.  The  bladder-erotism  thus  significantly 
disclosed  may  of  course  be  recognized  commonly  enough  in  very  young 
children  by  their  interest  in  taps,  &C.1  But  Claude  was  nearly  8  years 
old,  and  still  absorbed  in  auto-erotic  pleasures  as  a  child  of  2  or  3  years. 
This  needs  accounting  for. 

It  is  commonly  held  that  when  psychical  development  is  on  normal 
lines,  auto-erotism  proceeds  through  narcissism  (love  of  self)  to  the  stage 
of  "  love  of  an  object."  It  is  impossible,  however,  to  study  young 
infants  without  recognizing  object-love  (i.e.,  of  the  mother)  at  a  period 
when  auto-erotism  is  as  yet  not  fully  developed  and  narcissism  has 
still  to  make  its  appearance.  Object-love,  therefore,  may  stand  directly 
and  not  mediately  in  relation  to  auto-erotism,  and  I  have  attempted 
elsewhere a  to  trace  how  the  mouth,  one  of  the  auto-erotic  areas, 
becomes,  under  the  stimulus  of  nipple-breast-mother,  the  first  and 
chief  channel  in  transforming  auto-erotic  love  into  object-love  ;  and 
further  that  the  mouth  zone  on  the  one  hand  and  the  anal  ami  urethral 
zones  on  the  other  are  in  this  sense  contending  influences,  the  former 
leading  to  object-love,  extroversion  and  affectionateness,  the  others  to 
introversion  and  the  "  shut-in "  personality,  increasing  degrees  of 
which  are  to  be  seen  in  paranoia,  dementia  paranoides  and  dementia 
praecox. 

It  was  stated  earlier  that  Claude's  case  included  no  delusion  of 
grandeur  and  that  narcissitic  traits  were  notably  slight  or  absent  from 
his  character.  It  would  appear,  therefore,  that  in  his  earliest  life,  next 
after  auto-erotism  came  heterosexual  love  of  his  mother,  but  this,  when 
he  was  two  years  old  and  his  mother  withdrew  her  low  of  him  after 

1  An  onoontrollable  Easoination  exercised  on  a  ohild  of  -2  or  9  years  hy  batfa  I 
pipes  and  oloset-pluge  ma\   be  one  of  the  first  indications  of  dementia  pr:> 

-"The   Rudiments  of  Character"  (read   before  the  British    Psyoho-ai 
May,  1919). 
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Maisie  was  born,  suffered  injury.1  Thereupon,  regression  took  place  to 
auto-erotism.  In  this  regression  the  heterosexual  component  of  the  libido 
returned  to  a  lower  level,  and  the  anal  and  urethral  zones  acquired  an 
undue  importance  which  was  still  retained  in  the  eighth  year.2  And 
though  doubtless  it  is  necessary,  in  order  to  account  for  the  whole 
history,  to  look  to  some  special  hereditary  (i.e.,  structural  and  functional) 
factors  as  affecting  the  various  zones,  the  more  direct  origin  of  the 
psychosis  was  this  regression  to  auto-erotism.  From  that  period  the 
tendency  had  been  to  develop  along  the  lines  of  a  "  shut-in  "  personality  ; 
or,  more  particularly,  the  heterosexual  regression  to  auto-erotism 
diverted  the  course  of  development  in  the  direction  of  dementia  prsecox, 
the  homosexual  repression  tended  to  paranoia.  But  the  immediate  cause 
of  the  outbreak  of  definite  psychotic  symptoms  was  the  death  of  the 
younger  sister,  the  situation  then  reproducing  in  important  respects  the 
double  trauma  of  earlier  life,3  a  flood  of  libido  being  forced  back  to  burst 
its  limits  at  both  the  weak  points — auto-erotism  and  homosexuality. 


VII. 

Opinion  is  not  likely  to  differ  as  to  the  diagnosis  of  the  case  given 
in  the  title  of  this  paper.  But  it  might  have  been  interesting  to 
speculate  on  the  course  of  the  case  had  it  been  left  untreated.  Happily, 
however,  there  is  no  occasion  for  this.  For  a  week  or  ten  days  before 
the  boy  came  to  the  story  of  Leo,  he  showed  that  his  defensive  armour 
had  been  penetrated.  "  I'm  not  going  to  think  people  are  unkind  to  me 
any  more,"  he  said,  "  It  makes  me  unhappy,  and  then  I  am  naughty." 
He  began  to  make  himself  useful  in  little  ways,  tried  hard  not  to  be 
rude,  and  gave  up  flinching  and  talking  to  himself.     And  when  at  last  he 

1  This  transference  of  affection  from  the  boy  to  the  girl  points  to  the  mother  as  being 
herself  a  repressed  homosexual.  In  that  case  both  Claude's  parents  were  of  this  type— with 
fateful  results  to  the  child. 

-  It  seems  desirable  to  distinguish  this  secondary  auto-erotism  from  primary  auto-erotism, 
which  is  the  normal  state  of  very  young  children. 

s  I  recognize  the  vagueness  in  which  I  have  left  the  history  of  the  earlier  relations  between 
Claude  and  his  father,  and  though  the  evidence  given  is  conclusive  that  a  repression  of 
homosoxual  feeling  occurred  at  some  early  period,  the  time  and  occasion  of  this  remain 
uncertain.  Whether  it  developed  as  rapidly  and  completely  as  in  the  case  of  the  hetero- 
sexual repression,  or  was  the  gradual  result  of  disappointment  in  the  father  spread  over  a 
long  time,  I  could  not  elicit.  But  the  boy's  inveterate  reluctance  to  speak  of  his  father, 
while  accounting  for  my  failure,  would  seem  to  point  to  a  deep  wound.  Those,  however, 
who  have  experienced  the  difficulties  in  analysing  a  child  of  this  inverted  type  will  not  be 
reprehensive  of  this  gap  in  the  history. 
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had  unburdened  himself  of  his  auto-erotic  fantasies  he  became  almost 
friendly.  He  hoped  that  Miss  P.  would  continue  her  daily  notes  which 
had  roused  his  suspiciousness,  as  they  made  it  easier  for  him  when  he 
came  to  me.  He  went  a  half-day  excursion  with  his  mother,  and,  the 
report  said,  behaved  quite  nicely.  A  week  later,  and  for  the  first  time 
in  history,  he  asked  to  be  kissed  at  bedtime. 

Of  more  lasting  importance  were  my  interviews  with  his  parents 
separately.  The  father  saw  readily  enough  the  mistake  he  had  made 
and  agreed  to  leave  other  boys  to  be  looked  after  by  other  fathers,  while 
he  interested  himself  in  his  own  children.  But  the  mother  was  more 
obdurate.  It  was  necessary  to  let  her  know  the  part  she  had  contributed 
to  her  child's  illness  ;  but  she  did  not  see  the  matter  that  way — Claude 
was  an  exceptionally  unpleasant,  troublesome  boy  who  would  try  the 
patience  of  Job,  and  it  was  her  misfortune  to  be  his  mother  ;  and  she 
left  me  abruptly  without  disguising  her  indignation.  However,  my 
judgment  of  her  had  not  been  wrong,  and  in  due  course  Claude  was 
restored  to  his  heritage  in  her  affections  ;  I  heard  that  what  she  found 
hardest  to  forgive  was  his  examining  his  sister's  genitals. 

But  all  these  events  are  now  six  years  passed.  Claude  returned  to 
his  parents  and,  in  the  changed  atmosphere  which  they  created  to  the 
best  of  their  ability,  began  slowly  to  mend.  A  year  or  so  later  he  was 
well  enough  to  be  sent  to  a  boarding-school  where  he  still  remains. 
School  life  has  suited  him,  he  plays  football  and  other  organized  games 
not  badly,  and  has  made  "  very  steady  progress  "  temperamentally.  He 
is  still  moody  at  times,  with  gusts  of  temper  ;  and  he  is  shy  with 
strangers,  though  "  a  delightful  companion  with  those  he  knows  well." 
His  mental  powers  keep  high  above  the  average,  and  he  recently  won 
an  open  scholarship  at  a  public  school. 

These  facts  come  to  me  second-hand,  for  I  have  never  been  permitted 
to  see  my  little  friend  again — from  which  it  might,  perhaps,  appeal 
that  some  forgiveness  is  owing  to  me  somewhere — and  I  cannot  speak 
more  fully  of  his  present  condition.  Time  alone  can  show  his  future  : 
such  nervous  traits  as  persist  are,  though  slight,  enough  to  enjoin 
caution  in  prognosis.  On  the  other  hand  it  would  be  less  than  just  not 
to  say  that  the  analytical  treatment  which  found  him  a  troublesome, 
even  dangerous  paranoid  dement,  has  been  the  means  of  restoring  him 
to  social  life. 
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DISCUSSION    ON    SECONDARY    DEPOSITS    IN    BONE, 
MISTAKEN    FOR    PRIMARY    TUMOURS.1 

The  President. 

When  secondary  carcinoma  grows  in  an  organ  not  easily  accessible 
to  putrefactive  micro-organisms  the  deposit  may  become  big  before 
attracting  attention.  This  phenomenon  has  been  particularly  observed 
in  connexion  with  the  ovary.  Large  solid  and  semisolid  ovarian  tumours 
have  been  removed  under  the  impression  that  they  were  primary.  The 
histology  of  such  tumours  has  proved  that  the  primary  tumours  arose 
in  the  breast,  gall-bladder,  or  gastro-intestinal  tract,  and  the  subsequent 
history  of  such  patients  has  confirmed  the  histological  findings.  This 
is  equally  true  of  bones.  Portions  of  long  bones  have  been  removed, 
and  limbs  have  been  amputated  for  tumours  regarded  as  primary,  but 
the  tumour-tissue  has  contained  epithelial  elements.  It  is  established 
that  epithelial  tumours  do  not  arise  primarily  in  bone. 

Forty  years  ago  the  attention  of  surgeons  was  drawn  to  the 
occurrence  of  tumours  in  bone,  regarded  as  primary,  but  which 
contained  epithelium,  in  shape  and  arrangement  resembling  the 
lining  of  the  vesicles  of  the  thyroid  gland.  Many  examples  have 
been  recorded  in  which  such  tumours  have  been  discovered  and 
removed,  or  recorded,  in  the  belief  that  they  were  primary,  but 
after  a  minute  examination  of  the  structure  of  the  tumour,  the 
surgeon  has  re-examined  the  patient  and  found  an  enlarged  thyroid 
body.  In  recent  years  some  remarkable  bone  tumours  have  been 
observed  (and  removed)   in  bones  which,  when  examined,  have    been 

'  At  a  meeting  of  the  Section,  held  November  ■">,  1919. 
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2  Low  :    Discussion  on  Secondary  Deposits  in  Bone 

found  to  resemble  the  zona  fasciculata  of  the  adrenal.  Subsequently 
a  tumour  of  similar  structure  has  been  found  in  the  kidney  or  in 
the  adrenal.  This  matter  is  of  clinical  and  pathological  importance 
and  well  worthy  the  consideration  of  surgeons.  It  has  been  thought 
by  the  Council  desirable  to  invite  surgeons  to  bring  to  this  meeting 
specimens  and  case-reports  illustrating  the  difficult  problem  raised  by 
such  occurrences,  so  as  to  afford  an  opportunity  of  collecting  the  evidence. 
My  contribution  is  a  case  described  in  full  last  year.  Its  leading 
features  may  be  briefly  summarized  : — 

A  doctor,  aged  45,  had  a  swelling  in  the  lower  part  of  the  right 
humerus.  Clinically  it  furnished  the  usual  signs  of  a  myeloma.  It 
was  excised  under  this  impression.  Two  years  later  it  recurred  in  the 
stump  of  the  bone ;  this  was  excised  with  2  in.  of  the  humeral  shaft. 
He  remained  well  for  five  years  and  died  suddenly  in  the  Middlesex 
Hospital.  After  death  a  tumour  was  found  in  each  adrenal  and  in  the 
right  kidney.  The  tumours  in  the  humerus  and  in  the  adrenals  and  in 
the  kidney  were  so  destroyed  by  extravasation  of  blood  that  the  structure 
of  the  tumour  could  not  be  satisfactorily  determined,  but  a  solid  secondary 
nodule  in  the  heart,  in  shape  and  size  like  a  nut,  showed  the  charac- 
teristic structure  of  the  zona  fasciculata  of  the  adrenal.  On  these 
facts  I  came  to  the  conclusion  that  we  had  here  an  example  of  the 
dissemination  of  an  adrenal  tumour,  but  Professor  Shaw  Dunn  who 
examined  the  specimens  believes  that  the  primary  tumour  arose  in  the 
kidney  and  was  a  hypernephroma. 

The  chief  lesson  to  be  drawn  from  the  narrative  is  this :  A  man 
had  a  tumour,  in  the  right  kidney,  that  ran  such  a  chronic  course  that 
no  one  suspected  its  existence,  although  a  secondary  deposit  in  the 
right  humerus  became  large  enough  to  be  clinically  obtrusive  and 
mimic  a  myeloma.  After  removal  of  the  secondary  tumour  the  patient 
lived  in  comfort  and  usefulness  for  five  years.  It  also  illustrates  what 
I  have  often  tried  to  emphasize,  that  cancer  per'se  is  an  extremely 
chronic  disease  until  it  becomes  septic  :  then  misery  attends  until  life 
is  extinguished  by  a  terminal  infection. 

Mr.  V.  Warren  Low. 

H.  P.,  aged  55,  was  admitted  to  hospital  on  December  11,  1913, 
for  a  lump  on  his  right  clavicle.  About  eight  weeks  before  admission 
he  "  ricked  "  his  shoulder  while  practising  physical  exercises.  In  order 
to  ease  the  slight   pain  which   followed   he  rubbed   his   shoulder  with 
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some  liniment,  and  it  was  while  doing  this,  about  a  fortnight  after  the 
accident,  that  he  first  noticed  the  lump.  The  latter  was  not  painful 
and  caused  him  little  inconvenience.  There  was  a  hard,  somewhat 
lobulated  swelling  on  the  right  clavicle  at  the  junction  of  the  outer  and 
middle  third.  The  swelling  was  not  attached  to  skin  and  appeared  to 
embrace  the  shaft  of  the  bone.  An  X-ray  photograph  showed  that 
there  had  been  a  fracture  and  that  the  broken  ends  of  the  bone,  which 
slightly  overlapped,  were  enveloped  in  a  mass  of  "  growth."  Although 
a  Wassermann  reaction  was  negative,  antisyphilitic  treatment  was 
adopted  for  a  short  time  with  what  appeared  at  first  to  be  some  benefit. 
It  was  soon  apparent  that  there  was  no  real  diminution  of  the  swelling 
and  it  was  decided  to  explore. 


Bony  swelling  of  the  clavicle. 


With  Mr.  Fitzwilliams'  assistance,  on  January  (3,  1914,  I  exposed 
the  tumour,  and  found  it  to  be  a  definitely  bony  swelling  of  the  clavicle. 
There  was  no  evidence  of  anything  like  growth  on  the  surface.  I 
gouged  through  the  compact  tissue,  which  was  certainly  not  thinned, 
and  exposed  a  cavity  containing  some  soft  yellowish  material  not  at  all 
unlike  what  one  would  expect  to  find  in  a  gumma.  This  was  conta 
in  a  smooth-walled  cavity  in  the  bone,  from  which,  however,  the  bleeding 
was  profuse  and  could  only  be  stopped  by  filling  the  entire  cavity  with 
wax.     Some  of  this  soft  material  was  immediately  cut  and  examined 
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by  Dr.  Spilsbury,  who  pronounced  it  to  be  a  carcinoma.  We  had  no 
definite  evidence  of  any  primary  growth  and  I  therefore,  with  the 
concurrence  of  Dr.  Spilsbury  and  Mr.  Fitzwilliams,  decided  to  remove 
the  clavicle.  This  I  did  and  his  recovery  was  uneventful.  There 
was  no  evidence  of  carcinoma  either  in  his  prostate,  intestines  or 
mammae.  He  had  no  swelling  of  his  thyroid,  and  we  were  driven  to 
the  guess  that  this  was  one  of  those  rare  bone  tumours  secondary  to  an 
adrenal  growth.  I  may  say  that  we  had  no  direct  evidence  of  this,  as 
both  kidney  regions  appeared  normal. 

Some  three  or  four  years  ago,  while  I  was  away  out  of  the  country, 
the  Ward  Sister  wrote  to  this  man  and  received  a  letter  from  his  wife 
saying  that  he  had  died  but  giving  no  particulars. 

Microscopical  Report  by  Dr.  Spilsbury. — Growth  of  clavicle  :  H.  P. 
Operation  on  January  6,  1914.  Sections  show  a  malignant  growth 
having  the  characters  of  a  carcinoma  and  resembling  a  hypernephroma. 
The  cells  of  the  tumour  are  large  and  in  places  they  are  columnar  in 
shape  and  have  a  regular  glandular  arrangement.  The  cell  protoplasm 
is  finely  vacuolated.  There  are  numerous  thin-walled  blood-vessels  but 
no  other  stroma.     Blood  is  present  in  some  of  the  tumour  acini. 

Mr.  Nitch. 

I  have  had  two  cases,  which  are  examples  of  errors  in  diagnosis, 
resulting  from  absence  of  any  symptoms  which  would  have  led  to  a 
recognition  of  the  primary  growth. 

The  first  occurred  in  a  man,  aged  52,  with  a  swelling  of  two  years' 
duration  below  the  right  elbow.  This  was  causing  great  pain,  and 
increased  rapidly  in  size  during  the  last  three  months.  Immediately 
below  the  olecranon  process  there  was  a  soft,  fluctuating,  fusiform 
swelling,  3  in.  long  and  2  in.  wide,  involving  the  upper  third  of  the 
ulna,  and  invading  the  elbow-joint.  A  skiagram  showed  destruction  of 
the  coronoid  process,  and  practically  the  whole  of  the  upper  third  of  the 
ulna,  only  a  thin  shell  of  bone  being  left  over  the  back  of  the  tumour. 
Owing  to  the  long  history  and  the  severe  pain  the  lesion  was  thought  to 
be  due  to  tubercle.  On  cutting  into  the  swelling  it  was  found  to  be  a 
soft,  highly  vascular,  plum-coloured  growth,  studded  with  sulphui- 
coloured  nodules.  Above  it  was  encapsuled,  but  below  it  was  infiltrating 
the  muscles.  It  was  widely  excised.  Dr.  L.  S.  Dudgeon  made  a 
microscopical  examination,  and  described  it  as  typical  of  carcinoma  of 
the  adrenal  cortex.     The  abdomen  was  then  examined,  and  a  nodular 
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tumour  was  found  in  the  right  loin.  Shortly  after  the  operation  a  soft 
pulsating  nodule  was  discovered  on  the  ninth  rib.  The  growth  in  the 
arm  recurred,  and  is  now  as  large  as  at  the  time  of  operation,  six  months 
ago.  Until  three  weeks  ago,  when  he  had  a  severe  attack  of  hematuria, 
there  have  been  no  symptoms  suggestive  of  the  existence  of  the  primary 
growth. 

The  second  case  was  that  of  a  female,  with  a  large  globular  swelling 
of  the  upper  end  of  the  right  humerus,  and  another  in  the  body  of  the 
left  scapula.  These  were  thought  to  be  sarcoma,  and  their  real 
nature  was  not  recognized  until  after  a  microscopical  examination 
had  been  made  of  a  portion  of  tumour  removed  for  the  purpose.  It 
was  then  discovered  that  the  growths  were  secondary  to  an  adrenal 
carcinoma,  which  up  to  that  time  had  given  no  signs  of  its  existence. 


Dr.  Nicholson. 

The  case  I  describe  was  under  the  care  of  Mr.  E.  C.  Hughes.  The 
patient,  a  girl,  aged  19,  was  operated  on  for  a  soft  central  tumour  of 
the  lower  end  of  the  tibia.  On  microscopic  examination  it  presented 
the  typical  structure  of  an  embryonic  tumour  of  the  kidney.  X 
abdominal  neoplasm  could  be  palpated.  Two  years  later  she  was  re- 
admitted for  a  recurrence  in  the  tibia.  A  tumour  was  now  palpable  in 
the  left  kidney  region.  Mr.  Dunn,  who  was  asked  to  see  the  patient, 
agreed  that  it  was  a  renal  growth.  No  further  operation  was  performed 
and  the  girl  was  lost  sight  of. 

Sir  Humphry  Eollestox. 

A  squamous- celled  carcinoma  rarely  produces  metastases  at  a 
distance.  The  following  two  cases  of  curious  metastases  are  worthy  of 
mention:  A  man  found  dead  in  the  street  had  a  nodule  of  squamous- 
celled  carcinoma  in  the  apex  of  the  heart  :  there  was  no  other  growth 
in  the  body,  but  the  penis  had  been  amputated  in  the  past — presumably 
for  a  squamous-celled  carcinoma.1  In  a  man  whose  right  arm  had  been 
amputated  for  recurrent  squamous-celled  carcinoma  both  layers  of  the 
pleura  on  the  right  side  were  infiltrated  with  secondary  growth  and 
enclosed  a  cavity  containing  blood-stained  fluid.  What  is  the  relal 
tendency  of  malignant  growths  of  the  adrenals  themselves  on  the  one 


1  Trans,  rath.   Soc.,  Lorn!.,  1899,  \liii,  30. 
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hand  and  of  the  so-called  renal  hypernephromas  ("  Grawitz  tumours  "), 
the  adrenal  origin  of  which  is  now  much  in  doubt  (Wilson  and  Willis), 
on  the  other,  to  produce  bony  metastases  *?  It  is  noteworthy  that  the 
so-called  renal  hypernephromas  are  not  associated  with  the  abnormal 
sex  characters  seen  in  cases  of  tumours  arising  from  the  adrenal  cortex 
(Glynn),1  and  it  would  be  interesting  to  know  if  there  is  any  corre- 
sponding difference  as  regards  bony  metastases. 

Mr.  Cecil  Rownteee. 

The  following  is  a  case  of  medico-legal  interest :  A  boy  was 
knocked  down  by  a  motor  car,  and  his  head  was  injured.  Shortly  after- 
wards a  tumour  of  the  frontal  bone  developed,  and  the  boy  died.  The 
autopsy  revealed  the  presence  of  a  malignant  growth  in  the  sigmoid 
with  numerous  secondary  deposits,  including  a  deposit  in  the  frontal 
bone,  all  of  identical  histological  character.  The  Coroner  found  that 
the  mass  on  the  head  was  in  fact  secondary  to  a  primary  growth 
in  the  sigmoid,  and  returned  a  verdict  of  death  from  natural  causes. 


1  Glynn,  Quart.  Journ.  Med.,  Oxford,  1911-12,  v,  180. 


Section   of  Surgery. 

SUB-SECTION     OF     ORTHOP/EDICS. 

President — Mr.  E.  Muirhead  Little,   F.K.C.S. 


Case  of  Coxa  Vara  after  Reduction  of  Congenital  Dislocation 

of  Hip.1 

By  E.  Laming  Evans,  F.K.C.S. 

The  patient,  H.  B.,  is  aged  12.  In  March,  L913,  I  reduced  by 
manipulation,  a  left-sided  congenital  dislocation  of  the  hip.  The  reduc- 
tion presented  no  difficulty,  and  an  X-ray  examination  after  reduction 
showed  no  evidence  of  trauma,  either  at  the  epiphyseal  line  or  in  the 
neck  of  the  femur.  Retention  was  effected  by  a  series  of  short  uni- 
lateral plaster  spicas  in  90°  of  abduction  and  50°  to  70°  of  flexion  for 
eighteen  months  ;  50°  to  70°  of  flexion  was  necessitated  by  a  tendency 
to  anterior  transposition.  During  the  last  twelve  months  of  plaster 
retention  the  child  walked  on  a  5  in.  patten  on  the  left,  or  affected  leg. 
After  the  plaster  was  removed,  a  1|  in.  patten  was  used  on  the  sound 
side,  to  maintain  abduction  of  the  affected  side.  "When  the  plaster  was 
removed,  the  affected  leg  measured  '20f  in.  and  the  sound  leg  21   in. 

The  child  has  been  kept  under  observation  and  a  series  of  twelve 
X-rays  taken  during  the  six  and  half  years  of  treatment.  Six  years 
after  reduction,  the  leg  measurements  were,  left  25|  in.,  right  26  in. 
Six  months  later  the  difference  had  increased  to  h  in.  and  the  X-ray 
showed  a  varal  deformity  of  100°,  occurring  at  the  junction  of  the  neck 
and  great  trochanter.  The  epiphysis  is  seen  correctly  placed  upon  the 
neck,  and  situated  correctly  in  the  acetabulum  underlying  a  well  formed 
roof. 

The  occurrence  of  coxa  vara  after  reduction  of  congenital  dislocation 
of  the  hip  has  an  important  bearing  upon  the  functional  result  of 
a  successful  reduction.  It  produces  a  limp  from  shortening  of  the 
leg   and  from  gluteal   insufficiency,    which,    though   of   different   origin 

1  At  ;i  meeting  of  the  Sub-section,  held  Ootobei  7,  1919. 


8 


Evans  :    Case  of  Coxa  Vara 


Fig.  1. 
X-ray  taken  one  year  and  four  mouths  after  reduction. 


Fig.  2. 
X-ray  taken  six  years  and  six  months  after  reduction. 
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and  of  lesser  severity  than  that  of  unreduced  dislocation,  is,  never- 
theless, regrettable  and,  if  possible,  to  be  avoided.  The  recognized 
causes  have  been  classified  under  five  heads : — 

(1)  Trauma  inflicted  at  the  time  of  reduction,  either  upon  the 
epiphysis  or  on  the  femoral  neck. 

(2)  Prolonged  weight-bearing,  either  before  or  after  reduction. 

(3)  Absence  of  ossification  in  the  head  of  the  femur. 

(4)  Absorption  of  the  ossific  centre,  which  has  appeared. 

(5)  Acute  traumatic  reflex  atrophy. 

That  coxa  vara  is  a  not  uncommon  complication  of  successful 
reduction  of  congenital  dislocation  has  been  shown  by  Joachimstal. 
Horvath  and  others. 

The  points  of  interest  in  the  present  case  are  the  remote  period, 
i.e.,  six  years  after  reduction,  and  the  site  of  bending,  i.e.,  at  the 
junction  of  the  neck  and  great  trochanter.  The  functional  disability 
with  100°  of  varal  deformity  is  slight,  but  it  necessitates  further  obser- 
vation and,  if  progressive,  treatment  by  a  perineal  crutch. 

DISCUSSION. 

Mr.  H.  A.  T.  FAIRBANK  :  X-ray  examination  seems  to  suggest  the  occur- 
rence of  an  injury  to  the  neck  of  the  femur  close  to  the  epiphyseal  line  which 
may  have  influenced  the  later  development  of  a  coxa  vara  deformity.  With 
regard  to  treatment  the  indication  is  to  prevent  the  transmission  of  weight 
through  the  neck  of  the  femur. 

Sir  C.  GORDON  Watson  :  The  deformity  consists  in  a  bending  of  the 
femoral  neck  at  its  junction  with  the  shaft  as  in  the  rickety  typeof  coxa  vara, 
and  not  in  a  displacement  of  the  epiphysis,  as  would  be  expected  if  injury 
were  the  cause. 

Two     Cases    of    Secondary     Scoliosis. 
By  Pail  Bernaed  Both,  F.R.C.S. 

Case  I. — Scoliosis  due  to  Paralysis  of  Erectoe  Spin 

K.   GL,   female,  aged  8;    first  seen  in  December,   L918,  with  the 

following  history.      Was  a  strong  healthy  child  till  October,  L916,  when 
after   a  few    days'   drowsiness   and    less    o(    appetite,  ending    up  with 
feverishness  and  vomiting,   she  was   found  to  be  completely  paral 
in  both  legs,  and  was  taken  to  University  College  Hospital.     There  >he 
was  treated  with   massage  for  the  legs:    and  after   a   few  month- 
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■a,  jacket,  as  spinal  curvature  developed,  and  then,  as  this  was  not 
satisfactory,  by  plaster  of  Paris,  which  was  applied  twice.  Patient  was 
under  treatment  there  for  over  two  years,  and  during  this  time  she 
became  much  deformed. 

On  examination,  there  was  severe  paralysis  of  the  right  erector 
spinse  muscle,  with  D-shaped  scoliosis,  there  being  "  severe  "  deformity 
of  the  right  ribs  posteriorly  ;  while  the  upper  part  of  the  trunk  over- 
hung the  lower  part  to  the  right. 

A  tracing  was  taken  of  the  amount  of  rib  deformity,  and  daily 
treatment  by  "posture  and  exercise  "  begun.  She  was  not  allowed  to 
walk  about,  but  spent  the  day  lying  in  a  spinal  carriage,  either  supine, —  or 
prone  with  her  body  supported  on  her  elbows  with  a  cushion  under  her 
chest,  whichever  she  preferred.  She  was  allowed  to  sit  up  to  the  table 
on  a  chair  for  meals.  In  the  summer  she  was  taught  to  swim,  and  can 
now  swim  several  times  across  the  bath. 

At  the  present  time  she  is  obviously  very  much  stronger  in  every 
way  than  she  was  in  1918  when  first  seen,  and  what  is  so  important, 
there  has  not  been  the  slightest  increase  in  the  amount  of  structural 
deformity  of  the  ribs. 

Case  II. — Scoliosis  due  to  Congenital  Malformation  of 

the    Spine, 

J.  W.,  female,  aged  5  ;  first  seen  on  December  12,  1918.  On 
examination,  there  was  found  S-shaped  scoliosis,  with  "  severe  " 
deformity  of  the  left  ribs  posteriorly,  and  with  "  moderate  "  projection 
backwards  of  the  right  erector  spinse  in  the  lumbar  region.  She  could  be 
placed  in  a  very  much  improved  position,  and  could  voluntarily  retain  it. 

An  X-ray  showed  that  an  extra  half  vertebra,  carrying  a  rib,  was 
interposed  on  the  left  side  between  the  eleventh  and  twelfth  dorsal 
vertebra?,  and  that  only  the  right  half  of  the  ninth  dorsal  vertebra  was 
present,  it  being  fused  with  the  body  of  the  tenth :  four  ribs,  two  on 
each  side,  sprang  from  the  fused  mass.  Other  abnormalities  were  also 
present. 

A  tracing  having  been  taken  of  the  amount  of  deformity,  treatment 
by  "posture  and  exercise"  was  begun  on  January  9,  1919.  She  now 
holds  herself  in  excellent  position.  The  rib  deformity  has  not  increased, 
as  is  shown  by  comparing  a  tracing  taken  now  with  that  made  on 
December  1'2,  1918. 

These  two  cases  are  shown  to  demonstrate  that  the  progress  of 
deformity  may  be  arrested  without  resorting  to  mechanical  support. 
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DISCUSSION. 

Mr.  A.  S.  Blundell  Bankakt  :  In  such  cases  as  these,  a  time  must  come 
■when  the  treatment  must  he  stopped.  It  will  he  impossihle  to  continue 
treatment  by  exercises  for  an  indefinite  period  of  years.  When  this  treatment 
ceases  some  degree  of  permanent  scoliosis  will  persist  and  a  support  will  then 
probably  be  required. 

Mr.   LAMING   Evans  :    In  cases  of  paralytic  scoliosis  the  same   principle 
should  be  applied  as  in  the  treatment  of  paralysis  of  the  lower  limbs — thai 
the  support  of  the  paralysed  muscles  in  such  a  position  as  will  prevent  their 
being  overstretched.     This  can  only  be  carried  out  by  the  use  of  a  mechanical 
support. 

Mr.  H.  A.  T.  Fairbank  :  In  congenital  scoliosis  a  distinction  should  be 
drawn  between  the  primary  curve  due  to  the  original  malformation  and 
secondary  curves,  which  may  develop  at  any  age.  The  latter  as  a  rule  are  not 
marked  in  young  children;  they  develop  and  become  worse  as  the  child  grows. 
A  careful  watch  should  be  kept  upon  these  cases  to  prevent  progress  of  this 
secondary  deformity.  The  treatment,  so  far  as  the  secondary  deformities  are 
concerned,  should  be  on  the  same  lines  as  for  any  other  variety  of  scoliosis. 

Mr.  ELMSLIE  :  In  the  treatment  of  the  paralytic  case  two  mechanical 
factors  have  been  neglected.  The  right  lower  limb  is  shorter  than  the  left  and 
this  has  not  been  compensated.  Also,  the  whole  thorax  is  tilted  to  the  right  to 
such  an  extent  that  a  vertical  line  drawn  through  its  centre  of  gravity  falls 
much  to  the  right  of  the  centre  of  the  pelvis.  A  severe  strain  is  thus  placed 
upon  the  weakened  muscles  and  a  mechanical  factor  left  which  must  constantly 
tend  to  increase  the  deformity.  I  should  first  apply  a  support  that  will  bring 
the  centre  of  gravity  of  the  body  over  the  centre  of  the  pelvis  and  then  carry 
out  muscular  treatment. 

Mr.  BOTH  (in  reply) :  According  to  the  mother  the  child  has  already  been 
treated  on  the  lines  suggested  by  Mr.  Elmslie.  I  agree  with  Mr.  Evans  that 
the  usual  principles  applied  in  the  treatment  of  infantile  paralysis  should  be 
observed,  but  after  some  years  something  more  active  should  be  done.  If  the 
deformity  gets  worse  instead  of  better  I  shall  use  a  support.  I  do  not  carry  on 
treatment  indefinitely  ;  after  a  time  observation,  with  periods  of  treatment 
by  exercises,  is  all  that  is  necessary. 

Case  of  Infantilism. 
By  R.  C.  Elmslie,  F.R.C.S. 

The  patient,  a  girl  aged  15  years  and  10  months,  is  said  to  have 
been  healthy  as  a  baby.  At  1  year  and  9  months  she  had  diphtheria 
and  after  this  suffered  from  gastrointestinal  disturbances  with  recurrent 
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attacks  of  diarrhoea  until  the  age  of  13.  Since  that  time  her  general 
health  has  been  much  improved,  and  is  now  excellent.  Her  height  is 
only  3  ft.  The  head  measures  20  in.  in  circumference,  the  forehead 
being  rather  high  and  square.  The  spine  is  scoliotic,  with  right  dorsal 
and  left  lumbar  convexities.  There  is  coxa  vara  deformity  of  both  hips 
with  limitation  of  abduction,  a  slight  degree  of  genu  valgum  and 
anterior  curvature  of  both  tibiae.  X-rays  of  the  hips  show  coxa  vara 
of  the  rickety  type,  the  whole  neck  of  the  femur  being  bent  without 
alteration  in  position  of  the  epiphysis.  X-rays  of  the  wrists  show 
cupping  of  the  ends  of  the  diaphysis  with  widening  of  the  epiphyseal 
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cartilages  as  in  rickets  ;  those  of  the  tibiae  showed  a  general  lightness 
of  the  bone  with  a  very  thin  compact  layer.  Sexual  development  is 
absent,  the  breasts  undeveloped,  pubic  hair  absent  and  menstruation 
has  not  yet  commenced.  The  urine  contains  a  trace  of  albumin. 
So  far  there  has  been  no  opportunity  of  investigating  the  child's  general 
metabolism. 

Two  conditions  are  present,  each  of  which  is  found  associated  with 
infantilism — namely,  albuminuria  and  the  chronic  intestinal  trouble. 


Section  of  Surgery 

SUB-SECTION     OF     PROCTOLOGY. 
President— Mr.  J.  P.  LoCKHAET-MUMMEET,   F.B.C.S. 


Case    of    Intestinal    Coccidiosis    (?)  l 

By  P.   Lockhaet-Mummery,   F.K.C.S.,  and  W.   B.   Gabriel, 

F.K.C.S. 

The  patient,  a  man,  aged  43,  was  admitted  to  St.  Mark's  Hospital 
with  intractable  diarrhoea  and  multiple  adenomata  of  the  colon.  He 
had  been  ill  about  eight  months. 

The  specimen  shows  that  the  mucous  and  submucous  layers  are 
much  thickened  with  numerous  small  sessile  projections.  The  whole 
rectum,  colon,  and  part  of  the  small  gut  were  involved,  also  the 
appendix. 

Microscopical  sections  taken  from  ileum,  appendix  and  colon  show 
innumerable  definite  cystic  bodies  of  varying  sizes  which  stain  readily 
with  hematoxylin.  The  majority  are  near  the  surface  of  the  epithelium 
and  many  of  the  cysts  are  seen  rupturing  on  to  the  surface. 

Dr.  Manson-Bahk  :  I  do  not  think  the  structures  and  the  section  exhibited 
are  coccidia  at  all :  the  appearance  of  cystic  structures  is  simply  a  question  of 
the  way  in  which  the  tissues  have  been  fixed.  The  surrounding  epithelial 
nuclei  are  not  well  stained,  indicating  that  the  specimen  has  not  properly  been 
fixed,  presumably  in  formalin,  instead  of  in  corrosive  alcohol.  It  one  goes  into 
the  question  of  human  coccidiosis,  it  will  be  found  that  nearly  all  th< 
supposed  human  infections  with  this  protozoon  have  an  explanation  similar 
to  this  one.  I  think  there  are  only  two  recorded  rases  in  Dobell's  recent  paper 
on  the  subject  which  will  bear  minute  investigation  at  all.     I  have  been  t: • 

1  At  a  meeting  of  the  Sulk-section,  held  November  12,  L919. 
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these  coccidia  (Isospom  hominis)  occasionally  in  the  stools  of  Turks  and  other 
Eastern  natives  :  that  is  to  say,  one  finds  the  cysts,  under  the  microscope,  but 
this  does  not  necessarily  indicate  that  they  are  derived  from  an  ulceration  of 
the  bowel.  What  the  explanation  is  of  these  human  carriers  of  coccidia  we  are 
not  at  present  able  to  say.  But  I  may  say  that  among  all  the  post-mortem 
examinations  I  have  made  on  Turks  and  natives  of  other  Eastern  countries, 
I  have  never  come  across  an  authentic  case  of  human  coccidiosis,  though  I  have 
often  seen  sections  in  which  the  cystic  appearances  caused  by  the  goblet  cells 
resembled  that  seen  in  this  case. 


Case   of   Multiple    Adenomata   of   the    Colon  with    Secondary- 
Carcinoma. 

By  P.  Lockhart-Mummery,  F.R.C.S. 

The  rectum  was  excised  by  the  abdominoperineal  route  and  the 
patient  is  doing  well.  The  specimen  shows  numerous  adenomata,  and 
in  one  place  near  the  lower  end  of  the  sigmoid  secondary  carcinomatous 
change  has  caused  a  stricture  and  passed  through  the  walls  of  the  bowel 
and  become  adherent  to  the  peritoneum. 

The  PRESIDENT :  I  removed  this  a  month  ago  from  a  woman,  by  the 
abdominoperineal  incision,  and  she  is  now  all  right.  The  specimen  shows  that 
the  polypi  have  become  malignant  in  one  place. 


Case   of   Sarcoma  of  the   Rectum. 

By   P.   Lockhart-Mummery,  F.R.C.S.,  and  W.   B.   Gabriel, 

F.R.C.S. 

The  specimen  was  removed  by  operation  from  a  man  aged  47.  It 
shows  the  lumen  of  the  bowel  encroached  upon  by  an  irregular  mass 
situated  beneath  the  mucous  membrane. 

Sections  show  a  firm  white  fasciculated  tumour  in  the  submucous 
layer  of  the  rectal  wall. 

Microscopically,  masses  of  malignant  cells  are  seen,  many  of  them 
exhibiting  central  degeneration  and  haemorrhages. 
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DISCUSSION. 

The  PRESIDENT:  At  the  time  of  operation  I  regarded  the  case  as  one  of 
carcinoma,  hut  when  we  got  it  out  we  found  something  peculiar  ahout  it. 
There  was  no  ulceration  on  the  mucous  memhrane,  and  there  was  a  very  hard 
elastic  layer  outside.  We  have  now  cut  sections  of  it,  and  it  appears  to  lie  ;i 
round-celled  sarcoma. 

Mr.  W.  Sampson  Handley  :  It  is  difficult  to  express  an  opinion  on  a 
microscopical  specimen  in  two  minutes,  but  I  think  this  is  a  sarcoma.  There 
are  large  areas  of  connective  tissue  in  the  middle  of  the  masses  of  malignant 
cells,  an  appearance  not  generally  seen  in  carcinoma.  What  were  the  clinical 
features?  Was  there  induration  in  the  ischio-rectal  fossa  ?  One  or  two  of  the 
cases  I  have  seen  presented  themselves  as  gigantic  single  piles,  followed  by 
ischio-rectal  induration  and  infiltration  of  the  ischio-rectal  skin. 

Mr.  W.  B.  Gabriel  :  The  history  dated  from  fourteen  days  previous  to 
admission.  The  patient  stated  that  he  had  had  difficulty  in  defsecation,  with 
slight  pain  :  there  had  been  no  bleeding  nor  discharge  from  the  rectum.  On 
examination,  a  hard  irregular  mass  was  felt  low  down  in  the  rectum,  which 
bled  on  examination  :  it  seemed  to  be  slightly  fixed  anteriorly,  but  it  was  not 
found  to  be  so  at  the  operation.  There  was  no  induration  in  the  ischio-rectal 
fossae. 

The  PRESIDENT  (in  reply)  :  It  was  a  very  early  case.  There  was  no  broken 
surface  on  the  epithelium  at  all ;  it  was  quite  smooth  over  its  whole  extent. 
[Mr.  Sampson  Handley:  That  has  been  my  experience  of  sarcoma/  If  it  is 
sarcoma  it  is  remarkable  in  the  fact  that  it  is  so  early.  I  have  not  previously 
seen  sarcoma  of  the  rectum  except  it  was  in  the  nature  of  an  extensive  growth 
beyond  the  hope  of  successful  removal. 

Dr.  Manson-Bahr  :  Does  not  the  microscopical  structure  of  this  section 
militate   against  the  idea   of   sarcoma?      I    suggest    that    the    cells    arc 
regularly   arranged   in  rows,   and   that  the  arrangement  of   the  blood  supply 
is  not  what  one  would  expect  in  sarcoma.     More  serial'  sections  of  different 
portions  of  the  tissue  should  he  made  before  a  definite  opinion  can  he  expres 

Sir  Gordon  Watson:  If  a  transverse  section  of  that  growth  were  made 
across  the  bowel,  so  that  its  whole  surface  could  be  examined,  I  think  some 
point  of  ulceration  would  he  found.  I  agree  with  Dr.  Manson-Bahr  that  the 
structure  is  more  like  that  of  carcinoma  than  <>t  sarcoma,  though  the  36 
shows  normal  mucous  membrane  on  the  top  of  it.  I  think  search  would  reveal 
a  site  at  which  there  is  a  down-growth. 

(On    the    suggestion    of     Mr.    SAMPSON     HANDLE Y,    it    was    agreed     that 

Professor  Shattock  be  asked   to  examine  and   report    on   the  Bpecimei 
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Specimen  from  Case  of  Anal  Warts. 

By    J.    P.    Lockhakt-Mummery,    F.E.C.S. 

This  is  the  biggest  case  of  anal  warts  I  have  seen.  When  fresh 
they  were  as  large  as  a  soup  plate.  The  case  was  sent  from  the  Army 
as  one  of  epithelioma.  The  anus  was  normal.  We  burnt  it  off  in 
portions  with  nitric  acid.     X-rays  were  found  to  be  useless. 

Case    of    Carcinoma    of    the    Colon    after    Operation. 
By  Percival  P.  Cole,  F.E.C.S. 

E.  E.,  female,  aged  45.  Admitted  for  increasing  constipation, 
colic  pains  and  borborygmi.  Bismuth  enema  shows  stricture  in  pelvk 
colon. 

Operation,  May  '20,  1919 :  A  muscle-splitting  left-sided  incision 
revealed  a  malignant  whipcord  stricture,  about  the  middle  of  the 
pelvic  colon,  the  bowel  above  being  dilated  and  thickened,  and  the 
bowel  below  collapsed.  The  loop  was  brought  out  and  two  Paul's  tubes 
put  in,  and  immediate  resection  was  done.  She  was  left  with  two 
separate  colostomy  openings.  Four  or  five  weeks  after — a  rubber 
drainage  tube  by  the  Mitchell  Banks  method  being  used  meantime — 
an  area  of  skin  was  excised  and  the  two  ends  of  the  bowel  freed,  the 
peritoneal  cavity  not  being  opened.  I  did  a  direct  end-to-end  suture, 
and  brought  the  muscles  over.  It  was  a  muscle- splitting  operation, 
and  there  is  a  submuscular  anastomosis. 

DISCUSSION. 

Mr.  Swinfokd  Edwards  :  Why  did  Mr.  Cole  do  a  preliminary  colotomy 
here  ?  The  sloughing  was  due  to  the  fact  that  sucli  a  large  slice  of  mesentery 
was  removed.  Is  that  really  necessary  to  sucli  a  large  amount?  I  have 
operated  on  two  or  three  similar  cases,  doing  an  end-to-end  union,,  and 
have  not  removed  any  appreciable  amount  of  mesentery.  One  case  I  can 
call  to  mind  :  that  of  a  lady  on  whom  I  performed  colotomy  fifteen  years  ago. 
I  still  see  her  from  time  to  time,  and  she  is  perfectly  well.  Now  and  then  she 
lias  some  haemorrhage  from  the  rectum,  and  some  difficulty  with  her  motions, 
but  I  have  examined  her  with  a  large  calibre  sigmoidoscope,  especially  the 
area  of  operation,  and  except  for  a  few  granulations,  all  seems  to  be  normal. 
I  have  not  been  able  to  get  very  far  above  it,  so  that  possibly  the  bowel  is 
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in  a  granular  condition  higher  up.  Her  condition  was  undoubtedly  one  of 
carcinoma,  and  she  has  lived  without  recurrence  for  fifteen  years.  She  came 
to  me  after  having  been  under  treatment  by  the  late  Dr.  Lewis  -Tones  for 
rodent  ulcer  of  the  face ;    this  lie  had  cured  by  radium. 

Mr.  W.  ERNEST  Miles  :  The  case  is  very  interesting  from  the  point  of  view 
of  spread  of  cancer.  I  have  done  several  resections  of  the  pelvic  colon,  and 
formerly  I  removed  a  segment  of  bowel  and  effected  an  end-to-end  anastomosis  : 
I  performed  seven  such  operations  in  three  or  four  years.  Subsequently,  as  a 
result  of  intestinal  obstruction,  resulting  from  the  adhesion  of  a  loop  of  small 
intestine  to  a  plaque  of  growth,  it  was  possible  to  see  the  existing  condition, 
which  was  a  metastatic  deposit  in  the  pelvic  mesocolon  itself.  I  think,  therefore, 
it  is  very  important  to  remove  a  considerable  area  of  the  pelvic  mesocolon  in 
these  cases.  The  lymphatic  arrangements  are  as  follows  :  Along  the  attached 
border  there  are  the  paracolic  glands,  and  from  these  the  lymphatics  pass 
across  the  mesocolon  along  its  parietally  attached  border  and  thence  to  the 
lumbar  glands.  I  have  repeatedly  seen  small  plaques  scattered  about  in 
the  mesocolon,  along  the  parietally  attached  border,  in  the  middle  of  it,  and 
also  close  to  the  attachment  of  the  colon.  In  deciding  the  operability  of  a 
given  case,  you  must  ascertain  whether  there  is  actual  visible  spread  of  the 
disease  in  this  highly  vulnerable  tissue.  We  have  also  to  remember  the 
possibility  of  the  existence  of  microscopical  spread  :  it  is  quite  impossible  to 
say  whether  a  detached  carcinoma  cell  may  not  have  been  carried  some 
distance  from  the  primary  growth  in  the  lymphatic  stream,  which  may  result 
in  a  metastasis  a  month  or  two  after  the  operation.  I  agree  with  Mr.  Swinford 
Edwards  that,  by  freely  removing  the  mesocolon,  one  may  endanger  the 
vitality  of  the  distal  portion  of  the  colon,  but  if  one  remembers  the  anatomical 
blood  supply  and  does  not  divide  all  of  the  three  sigmoid  branches  of  the  inferior 
mesenteric,  I  think  there  will  probably  be  very  good  union.  I  am  very  keen 
on  the  operation  being  fashioned  to  include  the  whole  area  of  the  possible 
microscopical  spread  of  the  disease. 

The  PRESIDENT  :  I  agree  with  what  Mr.  Miles  has  just  said.  I  think  that 
where  surgeons  get  into  difficulty  in  these  cases  is,  that  there  are  no  means  of 
finding  out  whether  one  is  dealing  with  a  case  in  which  there  is  considerable 
microscopical  spread,  or  with  one  in  which  there  is  none.  At  St.  Mark's  I  had 
a  case  in  which  I  cut  out  a  small  carcinoma  of  the  sigmoid,  the  smallest  that 
I  had  ever  seen  removed:  it  was  no  larger  than  the  tip  of  my  little  ringer. 
It  was  detected  with  the  sigmoidoscope.  I  resected  i  in.  of  gut,  and  a  1 
amount  of  mesentery.  Apparently  even  its  pedicle  was  not  malignant.  Yet 
that  woman  came  back  eight  years  later  with  an  extensive  recurrence  all  over 
the  mesentery  and  in  the  liver.  Therefore  a  growth  must  have  spread  to  an 
immense  distance  even  so  early.  On  the  other  hand,  the  surgeon  meets  with 
cases  such  as  the  one  Mr.  Edwards  quoted,  it  which  one  cuts  down  clo- 
the growth  and  removes  no  lymphatic  area  because  one  could  not  very  well  do 
otherwise,  and  yet  in  fifteen  or  twenty  years  there  is  no  recurrence.  Our  real 
D— 23 
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trouble,  therefore,  lies  in  not  being  able  to  know  one  type  of  case  from  the  other. 
With  regard  to  preserving  the  blood  supply,  the  difficulty  is  when  the  patient 
is  a  very  fat  person.  In  a  thin  patient  one  can  tell  when  one  leaves  the 
sigmoid  arteries  intact.  But  if  it  is  a  stout  person  with  the  mesentery  full  of 
fat,  I  find  nothing  more  difficult  than  to  find  out  where  the  blood  supply  has 
got  to,  and  to  resect  a  large  wedge  and  get  the  patient  through  is  almost  an 
impossibility. 

Mr.  Ivor  BACK  :  I  understand  that  the  question  Mr.  Cole  has  provoked  in 
this  case  is  :  "  Is  it  safer  to  resect  a  large  portion  of  bowel  with  its  mesentery 
by  this  method  of  exteriorization,  than  it  is  to  carry  out  the  ideal  method  of 
resection  and  end-to-end  anastomosis  '?  "  One  can  remove  as  much  mesentery 
by  one  method  as  by  the  other.  I  think  the  point  at  issue  would  be  solved  if 
the  members  of  this  Sub- section  would  all  give  an  honest  opinion  as  to  what 
is  their  mortality  from  resection  and  end-to-end  anastomosis  by  the  ideal  or 
intraperitoneal  method  in  the  colon,  as  compared  with  this  exterior  method  in 
which  the  peritoneal  cavity  is  not  opened.  If  Mr.  Cole,  or  any  of  us,  can 
prove  that  there  is  a  definite  mortality  from  doing  it  intraperitoneally,  and  that 
this  mortality  is  greater  than  it  is  from  the  exteriorization  method,  a  great 
point  will  have  been  established  in  its  favour.  My  own  experience  is,  that 
there  is  a  definite  mortality  from  end-to-end  anastomosis  intraperitoneally  in 
the  case  of  the  pelvic  colon,  or  in  any  part  of  the  colon,  because  of  the  risk 
of  soiling  the  peritoneal  cavity  at  the  operation,  however  perfect  we  think 
our  technique  is.  I  see  Mr.  Cole's  point,  that  the  danger  of  soiling  the 
peritoneal  cavity  is  eliminated  by  this  operation,  or  nearly  so.  My  experience 
and  observation  lead  me  to  say  that  the  mortality  from  end-to-end  anastomosis 
intraperitoneally  is  certainly  above  10  per  cent.,  probably  nearer  15  per  cent., 
giving  just  a  casual  idea  based  upon  past  cases,  whereas  in  this  method  it 
should  be  almost  nil.     If  so,  I  think  much  has  been  established  in  its  favour. 

Sir  GORDON  Watson  :  I  think  the  method  adopted  by  Mr.  Cole  is  the 
right  one  when  there  is  obstruction.  I  think  it  is  usually  taught,  and  I  have 
taught  students  that  they  should  adopt  it  in  cases  of  obstruction  when  it  is 
possible  to  bring  the  growth  outside.  In  many  cases  it  is  not  possible  to  bring 
it  outside  :  short  mesenteries  are  met  with  as  often  as  long  ones  ;  and  if  there 
is  a  growth,  the  mesentery  is  more  often  shortened  than  not,  and  adhesions 
are  quite  common. 

Mr.  Cole  (in  reply)  :  Five  weeks  elapsed  between  the  first  and  the  second 
operation.  They  had  not  united,  because  I  stitched  the  two  ends  of  the  bowel 
together  laterally,  so  that  that  should  not  occur.  It  is  really  Paul's  original 
method.  The  patient  came  with  colicky  pain,  and  she  had  visible  peristalsis, 
will)  chronic  obstruction.  There  was  some  dilatation  of  the  bowel  above  the 
stricture.  It  seems  to  me  that  the  origin  of  sepsis  in  those  cases  where  there 
is  obstruction  is  the  increased  virulence  of  the  micro-organisms  due  to  the 
obstruction.      Even  if  there  is  not  clinical  obstruction,  but  obstruction  whioh 
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is  evidenced  by  dilatation  of  the  bowel  when  the  abdomen  is  opened,  it  is  better 
to  keep  to  the  two-stage  operation,  for  it  is  more  conservative  of  the  patient's 
life  than  the  ideal  operation  of  resection  and  end-to-end  anastomosis,  which, 
one  gathers  from  observation  and  conversation  with  others,  has  a  definite 
mortality.  And  the  scope  of  this  opei'ation  is  equal  to  that  of  the  other. 
I  have  treated  a  number  of  cases  in  the  same  way,  and  I  do  not  think  there  is 
clanger  of  the  lower  end  sloughing.  I  do  not  claim  that  there  is  anything  new 
in  this  method  :  it  is  simply  the  one  which  Paul  advocated  many  years  ago  : 
the  point  is  as  to  the  relative  safety  of  the  two  procedures.  If  it  conflicted 
with  the  radical  nature  of  the  operation  one  would  be  justified  in  arguing 
whether  safety  should  be  placed  first.  But  that  does  not  apply  in  this  case, 
for  as  much  mesentery  can  be  excised  or  resected  by  exteriorization  as  by  the 
primary  and  finished  operation.  Hence  it  becomes  absolutely  a  question  of 
relative  mortalities. 


Case   of   Piles  of   Unusual   Size   and   Duration. 

By  H.  Graeme  Anderson,  F.R.C.S. 

W.  S.,  aged  48,  stick  carver.  A  case  showing  very  well  marked 
large  internal  piles  of  forty  years'  duration.  The  constant  prolapse 
has  rendered  the  sphincters  atonic  ;  although  there  has  been  a  fairly 
constant  discharge  of  mucus  there  has  never  been  any  pruritus.  In 
operating  on  such  a  case  the  sphincters  should  not  be  stretched. 

DISCUSSION. 

Mr.  W.  Sampson  Handley  :  Although  those  piles  have  been  extruded 
so  long,  there  is  no  sign  of  conversion  of  the  columnar  epithelium  into  the 
squamous  variety,  a  change  which  often  occurs  when  piles  have  been  exposed 
for  a  long  time. 

Mr.  W.  ERNEST  Miles:  My  chief  interest  in  this  case  i>,  that   I  do  not 
agree  with   the  diagnosis:    I  do  not  regard  it  as  one  of  internal  piles.      M 
understanding   of  internal  piles  is,    that  theiv   is  an   altered   condition  of  the 
veins  in  the  lower  part  of  the  rectum  :  they  have  become  dilated  and  vari> 
and  the  walls  are  considerably  thickened  by  fibrous  tissue.     There  is  a  certain 
definite  arrangement  of  internal  piles  in   relation   to  the  orifice  oi   the  anus, 
which  is  determined  by  the  blood  supply.     It  is  well   known   that   the  blood 
supply  of   the  rectum   is  derived   from    the  superior   hemorrhoidal   arteries, 
of   which   there  are  two.     Tho  right  one   divides,   soon    after  perforating   the 
muscular  wall  of  the  bowel,  into  two  branches:   an   anterior,   which  eoi; 
down   the  right  anterior  quadrant,   and   a  posterior,  which   supplies  the  right 
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posterior  quadrant.  But  on  the  left  side  the  vessel  remains  single  and  passes 
down  the  rectum  on  the  left  side.  Therefore  the  piles  which  originate  from 
these  three  main  vessels,  viz.,  the  right  anterior,  the  right  posterior,  and  the 
left,  are  what  I  have  described  as  primary  piles.  The  main  branch  in  the  right 
posterior  quadrant  gives  off  two  secondary  branches  :  an  anterior,  which 
develops  into  a  pile  at  the  right  point  of  the  anal  orifice,  and  a  posterior, 
which  develops  into  a  pile  in  the  middle  line  posteriorly.  The  left  main  vessel 
also  gives  off  two  branches  :  a  left  posterior  and  a  left  anterior,  which  give 
rise  to  piles  in  these  positions.  These  four  piles  I  call  secondary  piles. 
Consequently,  there  are  seven  piles  which  can  develop  and  these  preserve  a 
constant  position  in  regard  to  the  anal  orifice,  which  is  characteristic.  In  this 
case  you  will  see  there  is  a  very  definite  fold  on  the  right  side,  extending 
practically  the  whole  length  of  the  right  side  of  the  anus.  There  is  also  one 
on  the  left,  and  there  are  two  smaller  ones  in  the  middle  line,  an  arrangement 
which  is  quite  distinct  from  that  shown  by  internal  piles.  I  believe  this  to 
be  a  case  of  prolapsus  mucosae  recti,  i.e.,  prolapsed  folds  of  redundant  mucous 
membrane  thickened  from  protrusion,  but  there  are  no  dilated  veins,  beyond 
the  ordinary  supply  from  the  venous  plexus.  This  idea  is  borne  out  by 
the  length  of  time  the  condition  has  lasted  :  the  patient  began  to  develop  the 
protrusion  when  he  was  eight  years  of  age,  and  people  seldom  have  piles  at  so 
early  an  age.  I  do  not  regard  it  as  a  case  of  procidentia.  The  differentiation 
of  the  condition  from  piles  is  important  not  so  much  from  the  point  of  view  of 
treatment,  but  from  a  pathological  basis. 

Mi .  SwiNFORD  EDWARDS  :  I  am  inclined  to  agree  with  Mr.  Miles,  but 
whether  it  is  prolapse  of  mucous  membrane  or  internal  haemorrhoids,  the  same 
operation  will  cure  the  patient— namely,  operation  by  ligature.  I  questioned 
this  patient,  and  he  says  he  has  never  been  able  to  afford  the  time  to  lie  up  for 
operative  treatment.  That  being  the  case,  I  cannot  see  why  this  should  not 
be  treated  by  carbolic  acid  injections  :  it  seems  a  very  fitting  case  for  it. 
It  is  true  there  is  but  little  sphincter  power,  but  I  should  keep  him  in  bed  for 
a  day  or  two.  If  he  is  warned  to  replace  the  prolapsus  at  once  should  it  recur, 
I  conceive  injections  would  cure  him  rapidly  without  his  having  to  lie  up. 

Mr.  GRAEME  ANDERSON  (in  reply)  :  I  thank  Mr.  Swinford  Edwards  for  his 
suggestion  in  regard  to  treating  this  case  by  injection,  and  I  think  it  is  well 
well  worth  while  to  try  it.  There  is  a  strong  family  history  of  haemorrhoids. 
In  these  long  standing  cases  the  prolapsing  haemorrhoids  gradually  weaken 
the  sphincters,  and  then  become  fused  together  and  form  a  prolapsus  mucosa. 
Although  haemorrhoids  take  up  as  a  rule  definite  positions,  it  must  be 
remembered  that  abnormalities  in  the  blood  supply  of  the  ano-rectum  occur 
frequently. 
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The   Treatment  of   Procidentia    by   Injections. 
By  F.  Swinford  Edwards,  F.K.C.S. 

I  thought  you  might  be  interested  in  hearing  my  experience  of 
what  I  conceive  to  be  a  somewhat  novel  method  of  treating  procidentia 
recti.  During  the  past  few  years  I  have  treated  three  cases  of  this 
condition  by  a  combined  method  of  injection  and  linear  cauteriza- 
tion— the  object  being  to  produce  adherence  not  only  between  the 
mucous  and  muscular  coats  but  also  between  the  muscular  coat  and 
the  surrounding  tissues  by  inducing  a  hyperplasia  with  subsequent 
fibrosis  and  consolidation. 

The  operative  treatment  of  the  minor  degrees  of  prolapsus  by 
linear  cauterization  is  most  successful,  but  I  cannot  say  that  this  has 
been  my  experience  in  complete  prolapse  or  procidentia — i.e.,  where 
the  muscular  coat  descends  as  well  as  the  mucous,  carrying  with  it  in 
front  a  pouch  of  peritoneum  and  protruding  from  the  anus  some  5  in. 
or  6  in.,  or  even  more.  For  this  condition  ventrifixation  or  sigmoido- 
pexy  and  rectopexy,  either  by  suturing  or  packing,  and  amputation 
have  been  and  still  are  practised.  More  recently  the  injection  of 
paraffin  was  tried,  but  I  believe  has  now  been  abandoned. 

I  have  performed  both  sigmoidopexy  and  rectopexy  on  several 
occasions,  but  I  cannot  say  that  complete  success  was  the  result,  at 
least  in  every  case.  I  call  to  mind  one  case  of  sigmoidopexy  in  which, 
although  the  operation  had  been  quite  successful  in  keeping  up  the 
prolapsed  bowel,  the  patient  was  so  worried  with  a  dragging  pain  in 
the  hypogastric  region  (the  area  of  the  operation)  that  he  begged  me 
to  release  the  gut  as  he  preferred  the  prolapsus  to  the  abdominal  pain. 
I  may  mention  that  although  this  patient  had  remained  free  from 
procidentia  for  over  a  year  it  recurred  within  a  month  after  I  cut  it 
away  from  its  anchorage  to  the  abdominal  wall. 

Amputation  I  look  upon  as  being  too  risky  to  be  generally  applic- 
able.   It  should  be  limited  to  cases  of  sloughing  or  where  the  protons 
is  non-reducible. 

To  take  the  place  of  these  various  operations  1  have  been  try 
method  which  I  will  now  describe,  and  which  I  adopted  after  read 
paper  in   the   Practitioner.  L909,  by    Dr.   Inglis    Parsons,    in    which    he 
advocates  the  use  of  quinine  injections  for  prolapsus  uteri.     This  ti 
ment  of  his  was  quite  successful   in  a  number  of  eases.      The  patient   is 


22        Edwards  :    Treatment  of  Procidentia  by  Injections 

anaesthetized  and  placed  in  the  lithotomy  position.  The  prolapsed  bowel, 
if  down,  is  replaced,  and  a  duck-bill  speculum  is  introduced.  Linear 
cauterization  is  then  carried  out  by  means  of  a  Paquelin's  cautery, 
four  eschars  being  made  :  one  anteriorly,  one  posteriorly,  and  one  on 
each  side  midway  between  the  other  two.  The  length  of  each  eschar 
is  from  3  in.  to  4  in.,  the  width  about  1\  in.  ;  I  endeavour  to  burn 
through  the  mucous  coat.  As  the  cautery  knife  approaches  the  anus  it 
is  sunk  somewhat  deeper,  so  as  to  involve  the  superficial  fibres  of  the 
sphincter,  in  order  to  tighten  up  a  patulous  anus,  for  there  is  usually  in 
these  cases  considerable  loss  of  sphincter  power.  The  speculum  is 
withdrawn  and  some  vaseline  inserted.  Two  drachms  of  the  following 
solution  is  now  injected  :  Quinine  sulph.  12  gi\,  acid  sulph.  dil.  and 
water  of  each  30  minims.  This  is  injected  into  the  perirectal  tissues 
— through  a  needle  3  in.  long — by  three  punctures,  two  lateral  and 
one  posterior,  entering  the  skin  about  an  inch  from  the  anus.  When 
the  needle  is  in  situ,  and  before  the  fluid  is  injected,  I  pass  my  finger 
into  the  bowel  to  make  sure  that  the  point  of  the  needle  is  in  the  right 
place.  Before  starting  the  operation  the  usual  sterilization  of  anus  and 
adjoining  skin  should  be  carried  out. 

After-treatment  is  of  importance.  As  a  rule,  not  much  pain  is  com- 
plained of,  but  I  give  a  morphia  injection  after  the  operation,  and  some 
preparation  of  opium  in  the  evening  to  keep  the  bowels  quiet.  No 
action  of  the  bowels  should  take  place  for  a  week,  and  then  in  the 
lateral  decubitus — the  nurse  pulling  the  upper  buttock  to  one  side  in 
order  to  give  some  support  to  the  anus.  This  position  indeed  should  be 
maintained  at  every  movement  for  the  first  month,  during  which  time 
I  have  kept  my  patients  in  bed.  For  the  next  two  months  the  action  of 
the  bowels  should  be  on  a  bed-pan  in  the  dorsal  position.  When  the 
usual  position  is  resumed  it  is  well  so  to  regulate  the  bowels  as  to 
prevent  any  straining. 

The  following  are  the  three  cases  in  which  I  carried  out  this 
treatment  : — 

Ciist- I. — Miss  J.,  aged  26.  Seen  with  Dr.  Lowenthal.  This  patient  had 
suffered  with  procidentia  for  years.  It  was  a  great  inconvenience  to  her, 
always  protruding  at  stool  and  on  any  exertion.  There  was  but  little  sphincter 
power.  The  entire  bowel  protruded  for  about  5  in.  The  operation  just 
described  was  performed  :  24  gr.  of  quinine  being  injected,  the  bowels  were 
opein'd  in  the  lateral  decubitus  for  a  month.  I  heard  some  years  afterwards 
that  the  patient  married  a  few  months  after  the  operation  and  had  since  had 
two  or  three  children.  She  has  bad  no  prolapse  Binoe  the  operation,  ten 
yea  rs  ago. 
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Case  II. — Miss  L.,  aged  50.  Sent  to  me  by  Dr.  Wallace,  of  Weston,  for 
procidentia  recti.  She  had  suffered  with  protrusion  at  stool  for  many  years, 
and  recently  both  on  micturition  and  walking.  In  this  case  precisely  the  same 
measures  were  employed  as  in  the  first  case.  Two  months  afterwards  I 
received  a  letter  saying  that  there  had  been  no  sign  of  prolapse  since  the 
operation,  and  again,  after  a  further  four  months,  the  report  was  equally 
satisfactory. 

Case  III. — Miss  J.,  aged  25.  Sent  by  Dr.  Gardiner,  of  Richmond.  Her 
only  trouble  was  protrusion  of  the  bowel,  both  at  stool  and  on  walking.  The 
prolapsus  was  of  considerable  size,  protruding  for  6  in.  The  same  operation 
was  performed,  but  in  the  right  lateral  instead  of  in  the  lithotomy  position. 
In  this  case  unfortunately  the  Paquelin's  cautery  let  me  down,  refusing  to 
work,  as  it  will  do  at  times.  Luckily  I  had  with  me  some  cautery  irons, 
which  I  used  instead,  but  these  are  neither  as  efficient  or  convenient  as  is  the 
Paquelin  when  in  good  order.  In  this  case  I  injected  3  dr.  of  the  solution 
instead  of  2  dr.,  as  the  protrusion  was  so  large.  No  prolapse  occurred  for 
three  months,  when  there  was  a  slight  protrusion  at  stool.  Seven  months 
after  the  operation  there  was  prolapse  at  stool,  but  not  on  walking,  and  it  is 
half  the  size  it  was  originally.  I  repeated  the  operation,  this  time  placing  the 
patient  in  the  lithotomy  position.  Cauterization  was  more  satisfactory,  as  the 
Paquelin  worked  well.  On  this  occasion  I  used  4  dr.  of  the  solution,  or 
48  gr.  of  quinine,  and  made  the  needle  enter  midway  between  the  former 
punctures.  I  heard  three  months  after  that  there  had  been  no  further 
prolapse. 

This  treatment  seems  free  from  risk  of  suppuration  or  cinchonism. 
and  proved  successful  in  all  three  cases.  May  I  plead  for  a  further 
trial  of  this  method  before  resorting  to  either  of  the  more  serious 
operations  ? 

Mr.  W.  ERNEST  "Miles:    We   should    lie   very  grateful  to  Mr.  Swinford 
Edwards    for    having    brought    to    our    notice    the    treatment   which    he  has 
found  so  satisfactory  for  procidentia  of    the  rectum,   because  my  experience 
is,  that  this  condition  is  one  of  the  bugbears  of  rectal  surgery.     One  is  con- 
fronted with   cases  of  the  condition    which  recur  repeatedly,   in   spite  of  the 
treatment  which   has   been  carried  out.      I   shall   certainly  give   this  meth 
trial  in  my  future  cases.     In  very  pronounced  cases — i.e.,  where  the  whole  of 
the  rectum   has  been  protruded,  the  method   1    have  hitherto  been  driven  to 
employ  lias  been  ligaturing  masses  of  mucous  membrane,  in  order  to  constrict 
the  orifice  in  the  endeavour  to  keep  up  the  procidentia.      1  also  have  adopted 
complete    excision,    known    as   Mikulicz's    operation.        .lust    before    the  war    I 
employed  this  method  in  two  cases,  ami  the  result  has  been  extremi 
If  seems  that    the  lower    part  of    the  peritoneum,   that    in   proximity   to  the 
rectum,  is  more  resistant   to  possible  infection  than  the  rest.     I  was  abl 
pull  down    the  sigmoid   colon   until   it  was    taut  with    the  descending  colon, 
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and  then  remove  6  or  8  in.  of  the  lower  part  of  the  bowel,  and  finally 
suturing  the  proximal  end  to  the  skin,  leaving  the  external  sphincter  intact. 
Both  patients  made  excellent  recovery,  and  were  left  with  very  good  control. 
Mr.  Cole  has  reported  one  or  two  cases  he  treated  in  a  similar  way. 


Gunshot  Wounds  of    the    Large    Intestine   and  Rectum,   with 
Special  Reference  to   Surgical  Treatment. 

By  Hamilton  Drummond,  F.E. C.S.Ed. 

The  interest  aroused  by  the  remarks  of  Dr.  Arthur  Keith  and  Sir 
Gordon  Watson  reported  in  the  records  of  the  last  meeting  has  en- 
couraged me  to  submit  the  following  observations  based  upon  a  selection 
of  my  cases  during  the  war. 

Dr.  Arthur  Keith  stated  that  a  review  of  the  reports  of  cases  of 
gunshot  wounds  of  the  large  bowel  and  examination  of  specimens  had 
led  him  to  the  conclusion  that  retroperitoneal  wounds  of  the  colon  or 
rectum  and  infection  of  the  pelvic  subperitoneal  tissue  were  just  as  fatal 
as  penetration  of  the  peritoneum  with  intraperitoneal  laceration  of  the 
bowel.  Of  the  correctness  of  this  opinion  there  cannot,  I  think,  be  any 
doubt,  and,  indeed,  I  would  go  further  and  venture  to  affirm  that  retro- 
peritoneal infection  causes  a  more  serious  lesion  and  one  more  frequently 
fatal  than  in  the  case  of  lesions  limited  to  the  peritoneum  and  lacera- 
tion of  the  large  bowel,  and  for  the  following  reasons  :  First,  because 
of  the  extraordinary  power  possessed  by  the  omentum  and  peritoneum 
in  dealing  with  septic  organisms,  especially  the  anaerobic  varieties  ;  and 
secondly,  on  account  of  the  comparative  ease  with  which  wounds  can  be 
exposed  when  limited  to  the  peritoneal  portions  of  the  gut.  The  retro- 
peritoneal tissue  on  the  other  hand  when  infiltrated  with  blood  in  the 
presence  of  a  damaged  gut  forms  an  ideal  nidus  for  the  growth  of 
organisms,  and  the  exposure  to  provide  adequate  drainage,  especially  in 
and  around  the  pelvis,  is  most  difficult. 

From  the  accompanying  table  it  will  be  seen  that  out  of  fifty-seven 
colon  cases  operated  upon  there  were  thirty-seven  deaths  and  twenty 
recoveries ;  of  the  thirty-seven  fatal  cases  nineteen  died  of  shock  and 
sixteen  of  retroperitoneal  infection,  two  died  of  peritonitis,  one  of  which 
was  accompanied  by  retroperitoneal  sepsis.  From  the  table  of  gun- 
shot  wounds  of  the  rectum  there  were  fourteen  deaths  out  of  sixteen 
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cases  with  two  recoveries;  seven  died  from  shock,  six  from  retro- 
peritoneal sepsis  and  one  from  peritonitis  with  retroperitoneal  sepsis. 
In  the  majority  of  these  cases  careful  post-mortem  examinations  were 
made  by  competent  pathologists,  and  I  have  to  thank  Dr.  John  Shaw 
Dunn  and  Major  McNee  for  their  assistance. 

The  extreme  gravity  of  retroperitoneal  infections  accompanied  by 
large  bowel  wounds  was  recognized  and  fully  described  by  Sir  Cuthbert 
Wallace1  in  his  book  on  "War  Surgery  of  the  Abdomen,"  published 
during  the  last  year  of  the  war.  John  Fraser  also  laid  great  stress  on 
retroperitoneal  sepsis,  and  applied  the  term  "  colon  septicemia  "  to  a 
group  of  symptoms  present  in  cases  of  colon  wounds  with  a  spread  of 
infection  to  the  retroperitoneal  tissues.     His  description  is  as  follows  : — 

"  In  the  third  instance  the  features  of  an  intensely  rapid  septicaemia  appear. 
The  signs  may  appear  and  develop  with  startling  suddenness.  Patients 
suffering  from  this  condition  have  generally  a  grey  pallid  appearance,  and  it 
suggests  that  there  has  been  an  extensive  loss  of  blood,  but  investigation  of 
the  history  will  show  that  this  has  not  been  the  case.  There  is  restlessness 
and  great  uneasiness.  Signs  of  delirium  appear  and  become  established.  The 
pulse  is  characteristic  ;  from  the  normal  rate  it  very  rapidly  increases,  so  that 
in  the  course  of  a  few  hours  it  may  have  reached  a  speed  of  150  a  minute. 
The  respiration  rate  increases  until  it  reaches  40  to  50  a  minute. 

"  The  temperature  behaves  variously  ;  in  the  most  intense  cases  it  falls  to 
subnormal  and  remains  so,  in  less  acute  cases  it  rapidly  rises  to  a  considerable 
height  (104J  to  105°),  and  shortly  before  death  it  falls  with  a  crisis.  Vomiting 
is  common,  frequently  in  mouthfuls,  ultimately  resulting  in  acute  dilatation  of 
stomach.  Before  death  the  delirium  passes  into  complete  loss  of  consciousness, 
and  the  extreme  general  pallor  is  replaced  by  a  slightly  jaundiced  appearance. 
The  abdominal  signs  are  primarily  those  of  localized  infection.  Later  the 
abdomen  becomes  markedly  distended  ;  there  is  not  the  same  degree  of  tender- 
ness or  muscular  rigidity  as  one  associates  with  a  generalized  peritoni:  - 

The  most  common  colon  areas  for  the  development  of  fatal  retro- 
peritoneal infections  are  along  the  ascending  and  descending  portions 
of  the  bowel  where  the  mesentery  is  absent.  In  the  British  Journal 
of  Surgery9  I  recorded  along  with  Dr.  John  Shaw  Dunn  six  oases  of 
gunshot  wounds  of  the  colon  and  rectum,  with  post-mortem  examina- 
tions, where  the  missile  passed  close  to  the  colon  or  rectum  without 
actually  touching  it,  giving  rise  to  extensive  ulceration  of  the  colic  or 
rectal  mucous  membrane,  and  I  may  sav  that  subsequently  we  met  with 

'  "  War  Surgery  of  the  Abdomen,"  1918. 
-  Brit  Mad.  Journ.,  March,  1917. 
3  Brit.  Journ.  Stir,/.,  v.  1917. 
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many  more  instances  of  the  kind.     The  following  is  an  extract  from  the 
paper  referred  to  : — 

"  In  explanation  of  the  lesions  two  main  facts  have  been  observed  by 
dissection.  First,  there  was  always  some  laceration  of  the  muscular  coats, 
though  this  was  usually  very  slight  in  the  mucosa,  and  it  was  not  associated 
with  actual  loss  of  muscular  substance.  In  one  instance  the  damage  to  the 
muscular  layers  had  clearly  been  produced  by  a  dragging  effect  transmitted 
through  strands  of  fibrous  tissue  or  blood-vessels  ;  in  this  case  there  was  also 
deep  laceration  in  the  cortex  of  the  kidney,  though  the  capsule  was  intact.  In 
the  other  cases,  the  effects  were  most  probably  due  to  sudden  impact  on  a  gas- 
filled  sac,  resulting  in  bursting  at  weak  points.  The  lacerations  here  occurred 
most  commonly  in  the  unsupported  sacculi. 

'  The  other  fact  of  interest  was  that  many  of  the  perforating  vessels  to  the 
mucosa  in  the  damaged  areas  were  torn  across  at  the  points  where  they  passed 
from  the  muscular  into  the  submucous  coats.  This  afforded  an  explanation 
of  the  great  extent  of  loss  of  mucous  membrane  where  the  injury  of  muscle 
was  comparatively  trivial ;  the  patch  of  mucosa  had  really  been  killed  by  loss 
of  blood  supply. 

"  In  all  cases  it  was  apparent  that  the  damaged  tissues  were  subjected  to 
early  infection  from  the  lumen  of  the  bowel,  and  readily  became  gangrenous  ; 
at  lacter  dates  the  loss  of  tissue  from  this  cause  would  no  doubt  have  been  much 
greater." 

Death  invariably  resulted  in  these  cases  from  retroperitoneal  sepsis. 

Treatment. 

It  is  now  generally  agreed  that  the  abdomen  should  be  opened  in 
every  case  except  in  cases  of  low  buttock  wounds  where  we  can  be 
certain  that  the  missile  has  not  either  directly  or  indirectly  injured  the 
peritoneum. 

Intraperitoneal  wounds  of  the  rectum  low  down  in  the  recto- vesical 
pouch  are  most  difficult  to  treat  by  suture  on  account  of  the  depth  of 
the  narrow  male  pelvis,  and  I  think  in  these  cases  Sir  Cuthbert  Wallace's 
suggested  obliteration  of  the  recto-vesical  pouch  by  sutures  with  the 
addition  of  a  colostomy,  a  plan  well  worth  a  trial ;  or  the  introduction 
of  a  large  tube  into  the  anus  to  provide  for  very  ample  drainage.  Again, 
these  intraperitoneal  rectal  wounds  are  frequently  accompanied  by 
much  laceration  of  the  lowest  coils  of  the  ileum  as  it  lies  in  the  true 
pelvis,  and  also  by  injury  of  the  bladder,  and  severe  compound  fracture 
of  the  pelvic  bones.  In  six  of  the  sixteen  cases  in  this  series  the  small 
bowel  was  perforated,  and  the  bladder  ruptured  four  times,  whilst  the 
sacrum  and  pelvic  bones  were  fractured  in  eight  cases. 
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In  extraperitoneal  wounds  of  the  rectum  the  only  hope  of  success 
lies  in  very  free  local  drainage  carried  out  at  the  earliest  possible 
moment.  With  a  view  to  establishing  efficient  drainage  I  removed  in 
two  cases  the  uninjured  coccyx  in  addition  to  free  drainage  of  the 
wounds  of  entry  and  exit,  and  found  by  stripping  up  the  bowel  that 
one  was  able  to  expose  the  wound  in  the  rectum  and  was  thus  enabled 
to  drain  and  pack  off  the  surrounding  parts  and  prevent  further  tracking 
by  retroperitoneal  haemorrhage.  Both  patients  succumbed  from  other 
complicating  wounds,  but  I  think  in  suitable  cases  the  plan  is  a  good  one. 

I  was  much  interested  in  Mr.  Gordon  Taylor's  enterprising  suggestion 
which  he  carried  out  on  two  occasions,  viz.,  removal  of  the  rectum  by 
an  abdomino-perineal  route  in  order  to  overcome  the  acute  sepsis,  for 
the  results  in  these  cases  are  so  bad  that  desperate  measures  are  well 
worth  a  trial. 

Too  much  must  not  be  expected  from  colostomy  in  subperitoneal 
wounds  of  the  rectum  especially  in  the  type  already  described,  where 
the  impact  from  a  blow  on  the  sacrum  produces  a  laceration  of  the 
underlying  muscular  tissue  and  rupture  of  the  small  vessels,  resulting 
in  very  rapid  gangrene  of  the  mucous  membrane  of  the  gut.  And 
likewise  where  the  actual  gangrenous  patch  occurring  in  the  bowel  is 
separated  from  the  track  of  the  missile  by  a  layer  of  undamaged  tissue 
as  in  the  case  of  B.,  Case  IV  (p.  "29).  This  ulceration  and  gangrene  may 
occur  as  early  as  seven  hours  after  the  infliction  of  the  wound. 

In  these  cases  where  the  infection  to  the  retroperitoneal  tissue  is 
established  almost  directly,  colostomy  can  be  of  little  service  as  a 
primary  measure  as  one  might  just  as  well  perform  an  enterostomy  in 
the  hope  of  curing  a  case  of  acute  gangrenous  appendix  ;  indeed  the 
only  rational  line  to  adopt  is  to  expose,  and,  if  possible,  excise  the 
local  gangrenous  patch  in  the  rectum.  Moreover  we  know  that  the 
intestine  remains  motionless  for  a  considerable  time  after  injury,  as  has 
been  proved  clinically  when  the  missile  has  taken  a  superficial  course 
through  the  abdominal  wall  and  wounded  the  small  intestine  in  its 
immediate  neighbourhood,  the  injured  coils  being  found  in  the  same 
place  after  a  considerable  interval. 

In  conjunction  with  Sir  Cuthbert  Wallace  I  performed  the  following 
simple  experiment  which  bears  on  this  point.  A  dog  was  given  a 
bismuth  meal  and  six  hours  later  X-rays  showed  the  stomach  empty 
and  the  bismuth  well  into  the  small  intestine.  The  experiment  was 
repeated  with  the  addition  that  the  animal  was  anaesthetized  for 
half    an    hour    before    the    X-ray   examination,   when   the   bismul 
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before  was  found  to  have  passed  into  the  small  bowel,  proving  that  the 
anaesthetic  does  not  interfere  with  the  motility  of  the  hollow  viscera. 
A  third  experiment  was  carried  out  when  laparotomy  was  performed 
after  a  bismuth  meal  and  a  loop  of  small  intestine  removed  with 
end-to-end  anastomosis ;  at  the  end  of  six  hours  all  the  bismuth  still 
remained  in  th<~  stomach ;  we  carried  out  other  experiments  on  cats 
which  also  proved  that  injury  of  the  large  bowel  resulted  in  a  com- 
plete temporary  stasis. 

Colostomy  may  be  of  service  at  a  later  stage  of  treatment  in  sub- 
peritoneal rectal  wounds  especially  in  cases  complicated  by  compound 
fractures  of  the  sacrum,  but  the  primary  aim  must  lean  towards 
very  complete  local  drainage. 

Eutherford  Morison  has  suggested  that  in  certain  cases  of  gunshot 
wounds  of  the  rectum  with  entry  and  exit  wounds  in  the  buttock, 
such  as  those  passing  through  the  great  sacro-sciatic  foramen,  the 
rectum  should  be  exposed  by  an  incision  down  one  side  of  the 
sacrum  fully  exposing  the  wound  in  the  rectum  and  post-rectal  tissue. 

Case  I. — E.,  aged  20.  Admitted  six  hours  after  wound,  very  ill,  pulse  125, 
extremities  cold.  Abdomen  rigid  down  left  side,  most  marked  in  iliac  fossa. 
Catheter  passed  showed  normal  urine  in  bladder.  Entry  wound  over  right 
great  trochanter  of  right  femur  the  size  of  a  bantam's  egg  (no  exit  wound). 
Severe  wounds  in  both  legs.  Operation  eleven  hours  after  being  wounded. 
Wound  over  left  trochanter  explored ;  it  passed  behind  left  hip-joint  and  into 
pelvis  through  great  sacro-sciatic  foramen.  Wound  laid  open  and  a  large  piece 
of  shrapnel  removed  from  middle  line  behind  rectum  and  in  front  of  the  sacrum. 
Large  tube  drain  down  to  old  site  of  missile.  No  sign  of  missile.  The  abdomen 
was  opened  in  middle  line  below  umbilicus.  There  was  extensive  retx*operito- 
neal  haemorrhage  over  bladder  and  rectum  but  no  intraperitoneal  injury  of  gut. 
Abdomen  closed  in  layers.  The  following  day  the  temperature  was  103°  F. 
and  pulse  142.  Patient  looked  extremely  ill  and  was  restless.  There  was  a 
foul  discharge  from  buttock  wound.  Death  twenty-four  hours  later.  Post- 
mortem showed  extensive  wound  of  muscular  wall  of  rectum  without  any  injury 
to  the  mucosa.  (There  was  scanty  blood  in  the  peritoneum.)  There  was 
much  retroperitoneal  haemorrhage  in  pelvis  and  over  the  left  psoas  muscle. 
Gas  bacilli  of  perfringens  type  were  found  on  film  and  culture  from  the 
retroperitoneal  haemorrhage. 

Case  II. — G.,  aged  40,  was  admitted  to  hospital  in  fairly  good  condition  ; 
temperature  and  pulse  normal.  There  was  an  entry  wound  at  a  point  just 
posterior  to  the  great  trochanter  of  the  left  femur  the  size  of  a  two-shilling 
piece.  The  exit  wound  was  over  great  sacro-sciatic  foramen  of  the  same  size 
as  entry  wound.  Operation  one  and  a  half  hours  after  admission.  Both  exit 
and   entry  wounds  were  freely  opened  up.     No  sign  of  injury  to  the  rectum 
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was  made  out.  Two  days  later  wound  smelt  very  foul  and  patient  looked 
extremely  ill.  Temperature  102'  F.,  pulse  140,  and  he  vomited  freely.  An 
anaesthetic  was  given  and  entry  and  exit  wounds  were  joined  up  by  a  fresh 
incision,  and  wound  packed  with  eusol  gauze.  Patient  gradually  became 
worse  and  died  five  days  later  from  acute  toxaemia.  Post-mortem  showed 
retroperitoneal  haemorrhage  over  the  pelvic  peritoneum  and  meso-rectum  and  a 
gangrenous  patch  in  rectum  wall,  1  in.  square,  which  had  not  yet  separated. 

Case  III. — R.,  aged  24,  was  admitted  six  hours  after  injury  very  shocked 
from  multiple  wounds.  There  was  a  shell  wound  in  right  buttock  close  to 
coccyx.  The  gluteus  maximus  muscle  was  exposed  and  the  wound  extended 
into  the  rectum,  and  there  was  a  hole  in  posterior  rectal  wall  which  admitted 
two  fingers,  and  a  perforated  wound  of  the  chest  on  right  side  at  lower  angle 
of  scapula.  Operation  eight  hours  after  admission.  Wound  cleaned  up  under 
a  local  anaesthetic  and  freely  drained.  On  the  following  day  a  left  colostomy 
was  performed.  He  made  a  good  recovery  and  left  hospital  eight  days  after 
admission.     Temperature  and  pulse  normal. 

Case  IV. — B.,  aged  24,  was  admitted  six  hours  after  being  wounded,  very 
shocked,  and  pulse  120.  There  was  an  entry  wound  the  size  of  a  two-shilling 
piece  over  the  right  sacro-sciatic  foramen.  Exit  wound  over  sacro-iliac  joint 
same  side  the  size  of  a  five-shilling  piece.  The  right  size  of  sacrum  had  been 
very  severely  damaged,  leaving  only  the  coccyx  intact.  Blood  oozed  freely 
from  exit  wound  mixed  with  liquid  faeces.  Operation  eleven  hours  after  being 
wounded,  when  wounds  were  joined  up  and  superficial  part  of  gluteus 
maximus  muscle  divided.  The  rectum  was  then  fully  exposed  as  the  sacrum 
in  the  line  of  wound  had  been  blown  away.  There  was  a  bruised  wound 
on  posterior  rectum  wall  the  size  of  a  five-shilling  piece.  This  was  cleaned 
well  with  eusol,  packed  with  eusol  gauze,  and  large  drainage  tube  inserted 
down  to  site  of  injury.  A  left  colostomy  was  then  rapidly  performed.  The 
patient  died  shortly  afterwards.  Post-mortem,  by  Dr.  John  Shaw  Dunn, 
showed  an  entry  wound,  the  size  of  a  half-crown,  present  on  the  right 
buttock  over  the  great  sacro-sciatic  notch  ;  the  exit  wound,  much  larger, 
centred  round  the  site  of  the  right  sacro-iliac  joint.  The  greater  part  of 
the  right  side  of  the  sacrum,  and  the  posterior  end  of  the  iliac  blade,  had 
been  carried  away  by  the  missile.  The  perirectal  adipose  tissue,  which 
was  exposed  in  the  wound,  was  not  actually  lacerated,  but  exhibited  much 
diffuse  haemorrhage  over  an  area  2  in.  in  diameter.  The  appearance  of  the 
tissue  indicated  commencing  gangrene.  The  rectum  was  removed,  and  opened 
from  the  front.  A  large  and  deep  ulcer  was  found  on  its  posterior  wall 
corresponding  in  site  to  the  haemorrhage  seen  posteriorly.  The  lesion  measured 
2i  in.  across  and  l£  in.  in  length,  and  had  a  hemorrhagic,  gangrenous  base 
•composed  of  perirectal  adipose  tissue.  Two  areas  of  superficial  ulceration, 
associated  with  haemorrhage,  were  present  on  the  rectal  mucosa  at  a  lower 
level.  The  appearance  of  the  large  lesion  was  very  suggestive  of  the  actual 
loss  of  a  large  portion  of  the  muscular  and  mucous  coats,  but  in  view  of  the 
fact  that  the   injury  took  place  onlv  thirteen  hours  earlier,  it  is  apparent  that 
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the  gap  must  be  explained  by  the  retraction  of  torn  edges  of  tissue.  The  tear 
was  evidently  not  produced  by  immediate  contact  of  the  missile,  for  behind  it 
the  layer  of  adipose  tissue  was  f  in.  in  thickness.  The  superior  haBmorrhoidal 
.artery  was  traced  downwards  through  this  tissue  to  its  finer  branches.  The 
wall  of  the  vessel  showed  some  haemorrhagic  staining,  but  no  actual  rupture. 
The  smaller  vessels  entering  the  damaged  muscle  tissue  were  ruptured. 

Case  V. — D.,  aged  25,  was  admitted  to  hospital  four  hours  after  being 
wounded.  General  condition  good,  pulse  90.  There  was  a  shell  wound  of 
right  buttock  on  level  with  hip  joint  and  posterior  to  it.  There  was  some 
haemorrhage  from  the  rectum.  On  examination  of  rectum  a  wound  was  felt 
on  posterior  wall  about  2  in.  in  length  about  the  level  of  the  fourth 
sacral  vertebra.  On  passing  a  catheter  normal  urine  was  drawn  from 
the  bladder.  Operation  an  hour  after  admission.  Spinal  anaesthesia. 
Laparotomy.  No  intraperitoneal  injury.  Left  colostomy  performed.  Pelvic 
colon  was  brought  out  divided  across.  Paul's  tubes  put  into  the  proximal 
and  distal  ends.  The  coccyx  was  removed  and  a  wound  in  rectum 
exposed.  Tube  inserted  into  rectal  wound  through  coccyx  incision.  The 
original  wound  was  also  drained  with  a  large  tube.  Before  leaving  table  the 
distal  end  of  colostomy  was  washed  through  with  warm  eusol  and  out 
through  wound  in  rectum,  faecal  matter  escaping  freely  from  tube  in  coccyx 
wound.  Patient  did  well  for  two  days,  when  his  pulse  rose  to  120  and  he 
commenced  to  vomit.  In  spite  of  persistent  stomach  lavage  he  vomited 
persistently  and  suffered  from  great  abdominal  distension  and  died  four  days 
after  injury  from  retroperitoneal  sepsis.  Post-mortem  showed  there  was  no 
evidence  of  a  general  peritonitis  but  the  retroperitoneal  region  was  distinctly 
affected.  The  infection  had  reached  up  to  the  level  of  the  kidneys.  The 
missile,  a  piece  of  shell  |  in.  by  i  in.  was  found  lying  to  the  left  of  the  rectum  in 
a  depression  which  proved  to  be  an  exit  wound  in  the  rectum  itself.  The  shell 
fragment  had  passed  through  the  rectum  from  right  to  left  in  a  slightly  upward 
direction  below  the  level  of  the  reflection  of  the  peritoneum.  The  bladder  was 
severely  bruised  but  not  torn.  It  showed  some  marked  evidence  of  acute 
inflammation  in  the  mucous  membrane,  which  was  intact  and  dark  plum 
coloured. 

Case  VI. — S.,  aged  35,  was  admitted  to  hospital  almost  pulseless  and  died 
half  an  hour  after  admission.  There  was  a  rifle  bullet  wound  li  in. 
above  and  behind  great  trochanter  of  the  left  femur  from  which  much 
blood  escaped.  No  exit  wound.  Post-mortem  showed  the  lower  abdomen 
and  pelvis  to  contain  much  clotted  blood.  There  was  considerable  haemor- 
rhage into  the  mesentery  of  the  rectum  and  recto-vesical  pouch  ;  so  much  so 
that  it  filled  the  whole  true  pelvis.  The  whole  of  the  pelvic  colon  and  rectum 
were  plum-coloured,  due  to  extravasated  blood  both  in  the  mesentery  and 
under  the  peritoneal  covering  of  the  bowel.  A  rupture  was  found  in  the 
rectum  opposite  the  third  pari  of  the  sacrum.  Dissection  showed  the  superior 
hemorrhoidal  artery  torn  across.  The  bullet  had  crossed  the  pelvis  and  left 
it  through  a  hole  in  the  obturator  foramen  on  the  right  side,  lodging  in  the 
gluteus  medius  muscle. 
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Case  VII. — L.,  aged  22,  was  admitted  eight  and  a  half  hours  after  injury  in 
poor  condition,  pulse  110.  Rigidity  of  lower  half  of  abdomen  with  tenderness. 
Small  entry  wound  of  rifle  bullet  over  right  side  of  sacrum  opposite  third  part. 
Operation  ten  hours  after  injury.  Spinal  anaesthesia.  Middle  line  incision. 
Marked  extravasation  of  small  gut  contents  in  lower  abdomen.  Loop  of 
ileum  within  1  ft.  from  caecum  contained  eight  holes.  Resection  of  damaged 
loop,  lateral  anastomosis.  Intraperitoneal  perforation  of  bladder  on  right 
posterior  wall — sutured.  A  damaged  rifle  bullet  lay  in  bladder  and  was 
removed.  Perforation  of  rectum  at  reflexion  of  peritoneum  :  the  tear  was  1  in. 
in  length  and  extended  to  the  retroperitoneal  portion  of  gut  to  sacrum.  Left 
colostomy  was  performed,  also  drainage  of  bladder.  Great  difficulty  was 
experienced  in  closure  of  hole  in  rectum.  The  entry  wound  on  sacrum  was 
enlarged,  cleaned  and  drained.  On  following  day  his  pulse  was  140  and 
temperature  99'4°  F.  He  vomited  in  small  quantities  frequently  :  100  c.c.  of 
intravenous  eusol  was  given;  vomiting  continued,  and  third  day  after  operation 
stomach  lavage  was  commenced.  He  got  gradually  worse,  and  could  only  be 
kept  quiet  by  repeated  doses  of  morphia,  and  he  died  on  fifth  day.  Post- 
mortem showed  general  peritonitis  on  the  small  intestine  area  to  be  healing  up 
well,  and  there  was  no  great  distension  of  the  bowel.  Pelvis  was  fairly  clean, 
and  the  wound  in  rectum  looked  like  healing.  There  was  a  very  well  developed 
retroperitoneal  cellulitis  around  the  base  of  the  bladder  and  the  adjacent  part 
of  the  rectum.  The  bullet  had  passed  through  the  sacrum  without  much 
damage  to  the  bone. 

Case  VIII. — G.,  aged  32,  was  admitted  to  hospital  half  an  hour  after 
injury.  He  looked  very  ill,  and  his  pulse  was  96.  The  abdomen  was  tender 
and  rigid,  the  rigidity  more  marked  on  left  side.  There  was  an  entry  and  exit 
wound  over  right  and  left  buttocks  at  the  level  of  the  lower  part  of  the 
sacrum  :  each  wound  the  size  of  a  shilling.  The  faeces  escaped  from  the 
wound  on  left  side.  Operation  an  hour  after  injury.  Both  wounds  freely 
opened  up  and  the  rectum  exposed  on  left  side.  Free  drain  age  with  large 
tube.  The  abdomen  was  opened.  Laparotomy.  No  injury  to  intestine  or 
peritoneum  was  found,  but  a  large  retroperitoneal  haemorrhage  over  the  whole 
of  the  rectum  and  bladder  practically  filling  the  true  pelvis.  Left  colostomy 
was  performed.  The  left  testicle,  which  was  severely  lacerated,  was 
removed.  Death  from  shock  and  haemorrhage  four  hours  after  being 
wounded.  Post-mortem  showed  that  the  missile  had  passed  into  the  g] 
sacro-sciatic  foramen  at  right  side  and  out  at  the  left.  There  was  B  large  hole 
on  the  posterior  wall  of  the  ampulla  of  the  rectum. 

Case  IX. — F.,  aged  26,  was  admitted  to  hospital  one  and  a  half  hours 
injury,  suffering  from  considerable  shock  :  pulse  100 and  temperature  \H\-2  P., 
and  deeply  under  the  influence  of  morphia.  There  was  an  entry  wound  in  the 
left  adductor  region  the  size  of  a  live-shilling  pieoe,  while  the  exit  wound  in  the 
region  ofvthe  rectum  was  of  the  same  size.  The  missile  (a  shell  fragment)  had 
tracked  deeply  through  the  adductor  muscles,  blowing  a\\a\  a  large  portion  ot 
the  perineum  and  gluteal   muscles  from  their  attachments   to  the  sacrum   and 
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coccyx.  Operation  two  hours  after  injury.  The  adductor  muscles,  very  much 
destroyed,  were  cleaned  up  and  dead  tissue  removed.  The  missile  had  fractured 
the  descending  ramus  of  pubic  hone  of  the  left  side  and  ruptured  the  urethra 
completely  across  in  front  of  the  prostate.  Great  destruction  of  the  gluteus 
maximus  muscle  which  was  partially  removed.  The  rectum  and  anus  were 
completely  detached  from  the  surrounding  structures  and  lacerated.  The 
pelvis  was  packed  with  flavine  gauze.  The  abdomen  was  opened  and  perfora- 
tion found  in  the  lower  end  of  ileum  close  to  caecum.  This  was  sutured. 
Colostomy  was  performed.  Patient  lived  nineteen  hours  after  injury  and 
died    from  shock. 

Case  X. — B,.,  aged  25,  was  admitted  two  hours  after  injury,  pulse  120, 
suffering  from  marked  shock.  There  was  a  small  entry  wound  due  to 
shell  fragment  the  size  of  a  sixpenny  piece  over  the  right  upper  aspect 
of  the  sacrum,  from  which  faeces  escaped.  His  condition  did  not  permit 
of  any  operative  treatment,  and  he  died  twenty  hours  after  admission. 
Post-mortem  showed  the  abdomen  contained  much  blood.  There  was  a 
perforation  of  the  lower  jejunum.  The  pelvic  colon  showed  two  large 
perforations  in  centre  of  loop,  one  extending  into  the  mesentery.  The 
rectum  was  wounded  on  right  lateral  wall.  The  missile,  having  passed 
through  bowel,  entered  the  recto-vesical  pouch  lh  in.  above  the  reflection  of 
the  peritoneum.  It  then  passed  in  and  out  of  bladder,  passing  the  posterior 
and  left  lateral  wall.  The  missile  (a  small  fragment  of  shell)  lay  on  the 
brim  of  the  pelvis  in  the  parietal  peritoneum  covering  the  psoas  muscle  of 
the  left  side. 

Case  XI. — T.,  aged  37,  was  admitted  to  hospital  five  hours  after  injury,  very 
shocked,  pulse  132.  There  was  a  small  entry  wound  in  the  right  rectus 
muscle,  midway  between  the  umbilicus  and  pubes.  There  was  a  large  exit 
wound  3  in.  by  2  in.  over  the  sacrum  on  same  side.  His  general  condition  was 
considered  to  be  so  poor  that  it  did  not  permit  of  any  surgical  treatment 
further  than  drainage  locally  of  the  exit  wound  of  sacrum.  This  was  freely 
opened  up  and  faecal  matter  escaped  from  the  rectum.  Patient  never  picked 
up,  and  died  on  third  day.  Post-mortem  showed  general  peritonitis.  There 
was  a  perforation  in  the  ileum  3  ft.  from  the  caecum,  and  an  in-and-out  wound 
of  the  bladder  towards  its  base  on  the  right  side.  There  was  also  an  in-and- 
out  wound  of  the  retroperitoneal  portion  of  the  rectum  opposite  the  third 
sacral  vertebra.  The  same  portion  of  the  sacrum  was  very  much  destroyed, 
the  track  of  the  missile  being  through  the  rectum  notching  the  symphysis 
pubis,  through  the  ileum,  through  the  bladder  and  rectum  out  through  the 
wound  in  the  sacrum. 

Case  XII. — H.,  aged  23.  Admitted  seven  hours  after  being  wounded  l>\  h 
rifle  bullet.  He  did  not  appear  to  be  shocked  to  any  great  extent ;  pulse  88, 
blood  pressure  120.  He  complained  of  great  abdominal  pain  and  lay  on  his 
left  side.  Abdomen  retracted ;  it  moved  little  and  was  generally  rigid  and 
tender.     There  was  a  small  entry  wound  midway  between  umbilicus  and  pubis 
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in  the  middle  line.  The  exit  wound,  also  small,  was  situated  at  the  sacral 
margin  on  the  right  side  opposite  the  third  portion.  Operation,  three  quarters 
of  an  hour  after  admission  to  hospital.  The  exit  wound  was  first  dealt  with  by 
enlarging  the  skin  wound  where  there  was  a  fracture  of  the  sacrum  which  com- 
municated with  the  rectum  and  peritoneal  cavity.  Tube  drain  down  to  peritoneal 
cavity.  A  mid-line  incision  was  made  below  umbilicus.  The  belly  cavity 
contained  a  quantity  of  blood,  and  the  omentum  was  found  in  upper  abdomen 
having  shrunk  away  from  the  area  of  infection.  The  ileum  was  perforated  in 
twelve  places  and,  at  a  point  5  in.  from  its  lower  end,  was  completely  divided 
across.  The  majority  of  perforations  were  large  wounds  in  the  gut.  The  pelvic- 
colon  was  ruptured  on  its  convex  surface  in  the  middle  of  the  loop.  All  per- 
forations in  both  large  and  small  gut  were  sutured.  The  bullet  had  passed 
into  pelvis,  through  the  recto-vesical  pouch,  through  the  rectum,  but  without 
any  injury  to  the  bladder.  The  rectal  wound  could  not  be  reached  for  treatment 
by  suture.  A  tube  was  inserted  into  pelvis  after  washing  out  with  saline,  and  the 
abdomen  closed  in  separate  through -and-through  sutures.  Patient  died  of 
shock  twenty  hours  after  being  wounded.  Post-mortem  showed  the  wound  in 
the  rectum  to  be  1  in.  above  the  floor  of  the  recto-vesical  pouch  ;  the  hole  in 
the  gut  was  f  in.  from  above  downwards,  and  the  right  lateral  wall  of  the  gut 
had  been  opened.  There  was  no  retroperitoneal  haemorrhage,  the  blood  having 
escaped  either  into  the  abdomen  or  through  the  exit  wound  in  the  sacrum.  The 
fracture  in  the  sacrum  involved  the  third  and  fourth  portions  of  bone. 

Case  XIII. — H.,  aged  19,  was  admitted  to  hospital  three  hours  after  injury 
by  rifle  bullet;  pulse  124,  temperature  103'G  F.,  blood-pressure  110.  The 
abdomen  was  neither  rigid  nor  tender.  He  complained  of  considerable  pain 
in  the  inguinal  region.  There  was  a  small  entry  wound  over  the  right  inguinal 
canal  the  size  of  a  threepenny  bit.  The  exit  wound  was  the  size  of  a  two- 
shilling  piece  over  the  left  sacro-sciatic  foramen.  There  was  a  considerable 
amount  of  blood  and  fasces  leaking  from  it.  Operation  under  gas  and  oxygen  : 
the  exit  wound  dealt  with  by  free  incision  through  gluteal  muscle.  The  wound, 
which  lay  through  the  sacro-sciatic  foramen,  was  freely  opened  up  into  the 
rectum.  It  was  washed  well  with  flavine  and  packed  lightly  with  flavine  gauze. 
The  abdomen  was  opened  in  the  middle  line  but  no  peritoneal  injury  was  found. 
Patient's  recovery  was  satisfactory  until  the  third  day  when  he  had  a  very 
severe  secondary  haemorrhage  from  within  the  pelvis.  An  anaesthetic  was 
given  and  the  wound  in  pelvis  explored  through  buttock.  The  haemorrhage  had 
ceased  and  its  origin  could  not  be  ascertained  with  certainty.  The  rectum  was 
packed  lightly  with  gauze  and  removed  twenty-four  hours  later.  Six  days  after 
injury  he  had  another  violent  haemorrhage  and  died  in  a  few  minutes,  blood 
coming  from  rectum  and  the  wound  through  the  gnat  sacro-sciatic  foramen. 
Post-mortem  showed  an  extensive  retroperitoneal  sepsis  and  a  large  necrotic 
perforation  in  rectum.  The  extensive  retroperitoneal  sepsis  which  involved 
the  whole  of  the  true  pelvis  made  it  impossible  to  find  the  origin  of  the 
haemorrhage. 
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Case  XIV. — G.,  aged  32,  was  admitted  to  hospital  one  and  a  half  hours 
after  being  wounded.  Death  six  hours  after  injury.  Pulse  104,  respirations 
22,  temperature  96°  F.,  blood-pressure  40  systolic.  There  was  an  entry  wound 
over  the  upper  part  of  the  right  buttock  the  size  of  a  threepenny  bit.  The 
exit  wound  was  the  size  of  a  shilling,  and  was  situated  on  the  left  side  of  the 
umbilicus  on  the  rectus  muscle.  Through  this  wound  the  pelvic  colon 
prolapsed.  Post-mortem  showed  the  abdomen  was  full  of  blood,  due  to  a  per- 
foration of  the  mesentery  in  the  pelvic  colon  and  the  mesentery  of  the  small 
intestine.  There  were  seven  perforations  in  the  ileum,  which  was  completely 
divided  in  two  different  sections.  The  pelvic  colon  itself  had  a  large  tear  on 
the  antemesenteric  border.  There  was  a  perforation  of  the  rectum  just  below 
the  reflection  of  the  peritoneum  on  the  right  side  of  the  gut  wall. 

Case  XV. — H.,  age  not  stated,  was  admitted  to  hospital  six  hours  after  injury 
with  pulse  120.  He  suffered  from  shock  and  was  very  cold.  There  were 
multiple  wounds  of  back,  thighs  and  both  buttocks.  The  abdomen  was  rigid 
and  tender  over  the  right  side  but  not  so  on  the  left.  There  was  a  distinct 
improvement  four  hours  after  admission,  when  he  was  operated  upon.  The 
abdomen  was  opened  in  the  middle  line  and  the  small  bowel  6  in.  from  the 
caecum.  Perforations  sutured.  No  other  gut  injuries.  There  were  two 
wounds,  one  in  each  buttock.  The  missile,  a  fragment  of  shell,  had  passed 
through  the  left  sacro-sciatic  foramen,  pierced  the  rectum  and  passed  out  of  the 
pelvis  through  the  right  sacro-sciatic  foramen.  The  wounds  were  thoroughly 
opened  up,  the  rectum  being  drained  with  large  tubes,  one  from  each  side. 
Patient  died  from  shock  and  haemorrhage  shortly  afterwai'ds. 

Case  XVL—G.,  aged  26,  was  admitted  to  hospital  four  and  a  half  hours 
after  injury.  General  condition  good,  pulse  92.  Abdomen  normal  with 
retention  of  urine.  Catheterization  of  bladder  showed  18  oz.  of  normal  urine. 
There  was  a  wound  over  the  left  aspect  of  the  coccyx  that  easily  admitted  two 
fingers.  The  exit  wound,  over  the  third  part  of  the  sacrum  was  2  in.  long  and 
i  in.  broad.  Faeces  and  blood  leaked  from  this  wound,  on  removal  of  first  field 
dressing.  Operation  half  an  hour  after  admission.  Spinal  anaesthesia.  Left 
colostomy  done  by  muscle-cutting  incision,  pelvic  colon  divided  across  and 
Paul's  tube  inserted  into  proximal  and  distal  ends.  Patient  turned  on  the  left 
side  and  the  skin  between  the  in-and-out  wounds  was  completely  laid  open.  It 
was  then  found  that  the  whole  of  the  posterior  wall  of  the  rectum,  in  the  whole 
length  of  the  wound  was  torn  across  (from  coccyx  to  third  sacral  vertebra). 
The  wound  was  washed  clean  with  eusol  and  packed  lightly  with  eusol gauze. 
All  haemorrhage  stopped  and  faecal  matter  removed.  Patient  did  well  and  went 
to  base  a  fortnight  later  feeling  well. 

Sir  Gordon  Watson:  Mr.  Drummond's.  communication  will  form  a  most 

valuable  record  for  our  Proceedings  because  it  is  an  account  of  his  own 
work:  a  series  of  cases  most  carefully  recorded  during  the  stress  of  war  work 
at  a  busy  casualty  clearing  station.  I  was  personally  in  touch  with  some 
of  the  work  Mr.  Drummond  did  at  a  casualty  clearing  station,  and  I  saw 
some  of  his  cases  of  ulceration  of  the  bowel  following  concussion  wounds,  at 
the  time  they  were  investigated. 
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DISCUSSION     ON     THE     SURGERY     OF     THE 
PITUITARY     GLAND.1 

Mr.  Peecy  Sargent,  C.M.G.,  D.S.O.,  F.R.C.S. 

It  is  only  during  the  past  fifteen  years  or  so  that  the  pituitary 
gland  has  been  brought  within  the  reach  of  surgery,  or  that  much  solid 
knowledge  of  its  functions  and  its  diseases  has  been  gained.  It  is  not 
my  intention  to  speak  of  its  physiology  nor  of  the  inter-relation  of  its 
activities  with  those  of  other  ductless  glands,  but  to  suggest  for  discus- 
sion a  certain  number  of  points  connected  with  the  surgical  aspects  of 
the  diseased  gland.  Few  individual  surgeons  can  have  had  a  sufficiently 
large  personal  experience  to  enable  them  to  form  more  than  a  pro- 
visional opinion  upon  the  many  questions  which  are  offered  by  a  new 
field  of  surgery  such  as  this.  My  own  experience  is  merely  large 
enough  to  make  me  realize  how  much  has  yet  to  be  learnt  before  the 
operative  treatment  of  pituitary  lesions  can  be  established  upon  a  firm 
basis. 

If  the  arbitrary  system  which  apportions  the  various   organs  and 
their  afflictions  amongst   different    specialists  was  formerly    enable 
find    a   sponsor,   other   than    the    psychologist,   for    the    pituitary   bodj 
when  its  functions  were  totally  unknown,  it  is  scarcely  less    at  a   li- 
the present  time,  seeing  that  disease  of  the  gland  may  manih  - 
in   so  many  different  ways.     A   patient   may  be   brought    in   the   firsl 
instance  to  the  ophthalmic  surgeon  for  disturbances  of  vision,  to   fch< 

1  At  a  meeting  of  the  Section,  hold  Deoember  4.  L919. 
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physician  for  adiposity  or  glycosuria,  to  the  pediatrist  for  infantilism, 
to  the  neurologist  for  epilepsy,  or  to  the  gynaecologist  for  arnenorrhoea ; 
the  ever-increasing  activities  of  the  surgeon  naturally  include  the  gland 
within  their  orbit ;  and  the  rhinologist  puts  in  his  claim  on  the  dual 
ground  that  the  pars  anterior  is  developed  as  an  outgrowth  from  the 
stornodseuni,  and  that  one  of  the  paths  which  lead  to  it  is  his  right  of 
way. 

Lesions  of  or  implicating  the  pituitary  gland  give  rise  to  symptoms 
which  fall  into  three  groups  : — 

(I)  Those  dependent  upon  disordered  function,  whether  in  the 
direction  of  excessive  or  of  deficient  activity,  or  of  a  combination  of 
both.  (For  our  present  purpose  there  is  no  need  to  take  into  account 
the  dual  constitution  of  the  gland.) 

(II)  Those  which  result  from  an  increase  of  the  general  intracranial 
pressure. 

(III)  Those  due  to  pressure  upon  neighbouring  structures,  particu- 
larly the  optic  chiasma. 

These  groups  are  not,  of  course,  sharply  marked  off  from  one 
another,  and  in  most  cases  the  clinical  picture  is  made  up  of  all  three 
in  varying  proportions. 

Tumours  which  cause  pituitary  symptoms  do  not  necessarily  arise 
in  the  gland  ;  interpeduncular  tumours,  frontal  lobe  tumours,  and 
growths  involving  the  base  of  the  skull  may  cause  pressure  upon  it  and 
the  surrounding  structures,  whilst  symptoms  due  to  disordered  pituitary 
function  are  also  met  with  in  hydrocephalus.  It  is  important  to  bear 
in  mind  such  cases,  since  the  glandular  symptoms  may  be  sufficiently 
prominent  to  cause  errors  of  diagnosis,  and  to  lead  to  misdirected 
surgical  procedures. 

I  shall  endeavour  to  deal  first  with  the  question  as  to  what  effects 
upon  the  symptoms  of  pituitary  disease  are  to  be  expected  from  operative 
treatment ;  and,  secondly,  what  is  the  best  method  of  surgical  attack. 

(I)  Glandular  Symptoms. 

It  is  now  commonly  believed  that  gigantism  and  acromegaly  are  mani- 
festations of  excessive  activity  of  the  pituitary  gland,  while  infantilism, 
adiposity,  and  impotence  result  from  deficient  activity,  and  that  there  is 
thus  an  analogy  with  the  corresponding  disorders  of  function  of  the 
thyroid  gland.  In  both  cases  the  symptoms  of  excessive  or  deficient 
functional  activity  may  merge  into  one  another.     Further,  both  thyroid 
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and  pituitary  tumours  cause  symptoms  due  to  pressure  upon  neighbouring 
structures.  If  we  pursue  the  analogy,  we  should  expect  that  as  the 
symptoms  of  Graves's  disease  can  be  modified  by  the  removal  of  the 
greater  part  of  the  diseased  thyroid,  so  partial  excision  of  the  hypophysis 
might  be  expected  to  benefit  a  progressive  acromegaly.  Whether  or  not 
an  operation  for  glandular  symptoms  alone  would  be  justifiable  is  a 
point  upon  which  I  am  unable  to  express  any  opinion.  So  far  as 
I  am  aware  Cushing  is  the  only  surgeon  who  has  operated  for  dyspitu- 
itarism  unaccompanied  by  any  other  symptoms  except  headache.  He 
relates  two  cases  of  this  kind.  Both  were  adult  male  acromegalics,  with 
histories  extending  over  eight  and  fifteen  years  respectively.  In  one  of 
them  the  partial  removal  of  the  pars  anterior  by  the  nasal  route  was 
followed  by  immediate  cessation  of  the  headaches,  and  three  months 
later  there  was  a  marked  change  in  the  patient's  appearance.  In  the 
other  the  sella  was  but  slightly  enlarged.  A  subtemporal  decompression 
afforded  no  relief  of  headache,  but  later  some  improvement  was  noted 
after  a  course  of  whole-gland  extract  to  the  extent  of  100  gr.  a  day. 

In  a  third  case  of  dyspituitarism  uncomplicated  by  pressure 
symptoms  other  than  headache,  the  predominating  signs  were  those 
of  deficient  glandular  activity.  The  patient  was  a  fat  amenorrhceic, 
aged  24.  Treatment  by  glandular  feeding  was  carried  out  for  a  time 
with  some  slight  improvement  but  later  the  headaches  became  more 
severe  and  the  vision  began  to  fail.  A  sellar  decompression  was  then 
done,  with  prompt  cessation  of  the  headache.  This  patient  resumed 
work  a  week  after  the  operation,  but  no  further  information  as  to 
her  subsequent  history  is  given.  This  cannot,  however,  be  regarded 
as  an  operation  for  glandular  symptoms  alone,  as  it  was  not  performed 
until,  whilst  the  patient  was  under  observation,  visual  deterioration 
began. 

I  have  no  experience  of  operating  for  glandular  symptoms  alone, 
and  I  should  hesitate  greatly  before  attempting  the  experiment  in  a 
patient  with  little  or  no  enlargement  of  the  sella,  in  whom  neither 
headache  of  any  severity  nor  neighbourhood  symptoms  existed.  In 
the  opposite  class,  however,  with  a  large  sella  easily  accessible  through 
the  nose,  and  with  a  progressive  Frolich  syndrome,  the  operation  might 
be  more  readily  undertaken.  For  it  is  possible  that  the  relief  of  pressure 
upon  any  remaining  normal  gland  tissue,  afforded  by  the  emptying  oi  a 
cyst,  the  removal  of  a  mass  of  adenomatous  tissue,  or  by  merely  incifi 
the  dural  capsule,  might  be  beneficial. 
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(II)  Symptoms  op  Inceeased  Intracranial  Pressure. 

This  group  need  not  detain  us,  for  the  onset  of  general  pressure 
symptoms  marks  the  beginning  of  the  terminal  stage.  A  simple 
decompressive  operation  will  abolish  the  headache  due  to  general 
intracranial  pressure,  but  could  not  be  reckoned  upon  to  relieve 
the  "bursting"  frontal  pain  due  to  sellar  distension.  In  those 
cases  which  show  papillcedema,  subsidence  of  the  swelling  is  to  be 
expected  after  decompression.  It  is  probable  that  a  simple  decom- 
pressive operation  will  prove  to  be  a  useful,  if  not  an  essential, 
preliminary  measure  before  making  a  frontal  attack  upon  a  pituitary 
tumour. 

(Ill)  Neighbourhood  Symptoms. 

It  is  chiefly  for  visual  disturbances  that  the  pituitary  region  has 
hitherto  been  subjected  to  surgical  interference.  In  Cope's  admirable 
paper  On  "  The  Pituitary  Fossa  and  the  Methods  of  Surgical  Approach 
thereto,"  l  the  following  extremely  important  observation  occurs,  which 
is  completely  in  accordance  with  my  own  experience.  Cope  says  that 
after  a  thorough  search  of  the  literature  of  pituitary  operations,  he  had 
not  come  across  a  single  case  with  optic  symptoms,  in  which  verifica- 
tion at  operation  or  autopsy  was  permitted,  which  did  not  show  a  large 
intracranial  extension ;  and  concludes  that  all  pituitary  tumours  which 
come  to  operation  for  symptoms  other  than  acromegaly  have  long 
before  burst  the  bounds  of  the  fossa.  This  fact  should  be  given  due 
consideration  when  the  merits  of  the  different  methods  of  approach  are 
being  weighed. 

Nature  of  Pituitary  Tumours. 

The  majority  of  the  tumours  which  arise  in  or  primarily  involve  the 
pituitary  gland  appear  to  be  of  an  adenomatous  character,  and  are 
called  by  Gushing  "  chromophobe  struma,"  that  is  to  say,  an  adeno- 
matous hyperplasia  characterized  by  deficiency  or  absence  of  the 
eosinophilic  granules,  which  seem  to  be  associated  with  functional 
activity.  Of  Cushing's  own  cases  twenty  out  of  twenty-six  were  of 
this  nature ;  in  Hirsch's,  seventeen  out  of  twenty-two ;  and  of  the 
seventy-four  cases  collected  from  various  sources  by  Frazier,  there  were 
no  fewer  than  thirty-nine.  Taking  these  three  series  together,  02  per 
cent,  of  the  tumours  subjected  to  operation  were  of  an  adenomatous 
character. 

1  Brit.  Journ.  Surg.,  1916-17,  iv,  pp.  107-144. 
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Frazier's  seventy-four  collected  cases  contain  eleven  instances  of 
cyst  or  cystic  tumour.  It  is  possible  that  this  proportion  (nearly  15  per 
cent.)  is  too  high,  seeing  that  cysts  are  the  most  easy  form  of  pituitary 
enlargement  to  deal  with,  and,  further,  as  they  give  the  best  immediate 
results,  are  the  most  likely  cases  to  be  reported.  There  are,  at  least,  ten 
instances  of  malignant  tumour  in  this  series,  or  about  14  per  cent. 

Another  kind  of  tumour,  not  arising  in,  but  secondarily  affecting 
the  gland,  is  the  suprapituitary  endothelioma. 

I  think  that  we  may  at  once  put  aside  the  possibility  of  extirpating 
a  solid  pituitary  tumour  in  the  sense  in  which  an  adenoma  can  be 
removed  from  the  breast,  or  a  simple  meningeal  tumour  from  the  brain. 
Hitherto,  so  far  as  I  am  aware,  any  removal  that  has  been  accomplished 
has  been  only  partial.  Nevertheless  a  sufficiently  large  part  of  such 
a  tumour  can  be  removed  to  afford  great  relief,  at  any  rate  for  a  time. 

Methods  of  Approach. 

A  large  number  of  operative  procedures  for  approaching  the  pituitary 
fossa  have  been  proposed  and  practised.  They  fall  into  two  groups,  the 
extradural,  including  transpalatal,  nasal,  and  paranasal  operations,  and 
the  intradural,  comprising  the  temporal  and  the  frontal.  Special 
mention  must  be  made  of  the  temporal  route,  because  it  was  so  strongly 
advocated  by  Victor  Horsley,  the  pioneer  of  pituitary  surgery,  as  of 
cerebral  surgery  in  general.  In  1906  Horsley  had  already  operated 
upon  nine  cases,  and  at  that  date  he  wrote  that  the  "  prehistoric  way 
of  raising  the  frontal  lobe  was  not  the  proper  way  to  remove  thr 
tumour;  it  should  be  done  by  raising  the  temporal  lobe."  The  only 
recorded  cases  of  his  which  I  have  been  able  to  find  are  mentioned  in 
Tooth's  exhaustive  analysis  of  265  cases  of  brain  tumour  operated  upon 
between  1902  and  1911  at  the  National  Hospital,  Queen  Square. 
These  cases  are  four  in  number  ;  in  all  the  temporal  lobe  was  raised, 
the  diaphragma  sella?  incised,  and  tumour  partly  removed.  One  patient 
died  six  hours  after  operation;  one  lived  nine  months,  another  three 
years,  and  another  eight  years.  Ophthalmoplegia  followed  the  operation 
in  two  of  them,  and  aphasia  and  hemiparesis  in  two. 

At  present  the  two  methods  of  approach  which  hold  the  field  are  the 
nasal  and  the  frontal.  Of  the  former  the  trans-sphenoidal  operation  of 
Cushing  is  probably  the  best;  of  the  latter  the  orbito-frontal  operation 
of  Frazier  may  be  taken  as  the  type.  For  the  sake  of  brevity,  1  shall 
speak  of   the  nasal  and  the  Frontal  route.     To  some  extent  these  are 
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rival  methods,  but  I  think  that  experience  will  show  that  neither  should 
be  altogether  rejected.  In  time  it  may  be  possible  to  make  a  sufficiently 
accurate  diagnosis  to  enable  one  or  other  to  be  selected  for  any  individual 
case.  I  do  not  propose  describing  the  operations  in  detail,  but  merely 
to  give  a  brief  general  outline. 

(1)  Cushing's  Nasal  Operation. — A  transverse  incision  an  inch  in 
length  is  made  through  the  frgenum  of  the  upper  lip,  and  through  this 
incision  the  mucous  membrane  is  separated  from  both  sides  of  the 
septum.  When  this  can  be  accomplished  without  button-holing  the 
mucous  membrane,  the  entire  operation  is  conducted  without  invading 
the  nasal  cavities.  A  long  bivalve  speculum  is  introduced,  one  blade  on 
either  side  of  the  septum  between  it  and  the  mucous  membrane.  Part 
of  the  septum  is  now  removed,  including  portions  of  the  vomer,  septal 
cartilage,  and  median  plate  of  the  ethmoid.  The  anterior  and  inferior 
walls  of  the  sphenoidal  sinus  are  removed,  when  the  floor  of  the  pituitary 
fossa  is  brought  into  view.  This,  which  is  sometimes  represented 
merely  by  a  thin  flake  of  bone,  having  been  removed,  the  tumour, 
enclosed  in  its  dural  capsule,  comes  into  view.  A  crucial  or  stellate 
incision  is  then  made  through  the  dura.  The  operator  may  be  fortunate 
enough  to  have  opened  into  a  cyst,  but  when,  as  is  more  often  the  case, 
he  finds  himself  confronted  with  a  solid  mass  of  tissue,  the  next  step 
presents  difficulties.  It  may  be  that  the  compressed  gland,  capable  of 
functioning  once  the  pressure  has  been  relieved,  lies  between  him  and 
the  tumour.  Should  there  be  any  doubt  as  to  this  a  fragment  should 
be  removed  for  microscopic  examination,  and  further  interference 
postponed.  A  fragment  of  an  adenomatous  tumour  can  generally  be 
recognized  by  the  naked  eye.  It  is  pale  and  comparatively  bloodless, 
so  that  its  removal  by  means  of  a  curette  is  accompanied  by  but  little 
bleeding.  The  extent  to  which  such  removal  may  be  carried  out  can 
only  be  a  matter  for  experience  to  decide.  With  a  very  large  fossa  and 
a,  bulging  tumour,  there  is  no  great  difficulty  in  carrying  out  this 
operation,  but  when  the  sella  is  small,  one  may,  by  directing  the 
line  of  approach  too  high,  enter  the  cranial  cavity  through  the  ethmoid 
in  front  of  the  pituitary  fossa.  This  accident  is  at  once  evidenced  by 
the  escape  of  cerebro-spinal  fluid,  and  by  it  the  danger  of  meningitis 
is  enormously  increased. 

(2)  The  Frontal  Route. — Frazier's  operation  commences  with  the 
reflection  of  an  osteoplastic  flap  consisting  of  a  large  part  of  the  frontal 
bone,  hinged  in  the  temporal  fossa.  The  supra-orbital  margin  is 
resected  and  removed,  to  be  replaced  at  the  termination  of  the  operation, 
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and  the  greater  part  of  the  orbital  roof  is  cut  away.  The  orbital 
contents  are  now  depressed  by  one  retractor  whilst  the  frontal  lobe, 
enclosed  in  its  dural  covering,  is  elevated  by  means  of  a  second  retractor 
until  the  optic  foramen  comes  into  view.  The  dura  is  next  opened,  and 
the  retractor  introduced  through  the  incision  so  as  to  elevate  the  frontal 
lobe  and  expose  the  optic  chiasma  and  the  tumour,  which  can  then  be 
partially  removed  by  means  of  a  curette.  The  operation,  thus  briefly 
outlined,  is  I  think  capable  of  a  good  deal  of  modification  in  detail. 
If,  for  example,  the  osteoplastic  flap  is  made  a  good  deal  larger  than 
Frazier  makes  it,  the  orbital  roof  need  not  be  interfered  with. 

Before  proceeding  to  discuss  the  comparative  merits  of  these  two 
methods  of  approaching  a  pituitary  tumour,  I  should  like  very  shortly 
to  relate  my  personal  experience.  It  would  be  absurd  to  speak  in 
percentages,  of  such  a  small  number  of  cases  as  I  have  operated  upon 
— fourteen  in  all.  I  do  not  intend,  on  the  other  hand,  to  weary  you  with 
a  recital  of  the  details  of  all  these  cases,  but  merely  to  pick  out  the 
salient  points  with  special  reference  to  the  difficulties  and  misfortunes 
which  I  have  myself  encountered. 

Geoup  I. — Six  Cases  Operated  upon  by  the  Nasal  Route. 

Two  of  these  were  not  pituitary  cases,  but  I  must  refer  to  them 
because  they  illustrate  errors  of  diagnosis  leading  to  misdirected  surgical 
procedures.  One  was  a  man  with  frontal  headache  and  symptoms  of 
chiasmal  pressure ;  the  X-ray  showed  a  somewhat  enlarged  pituitary 
fossa.  The  operation  of  sellar  decompression  was  performed ;  no 
improvement  followed,  and  the  man  died  a  few  days  later.  Post 
mortem,  an  infiltrating  frontal  lobe  tumour  was  found.  The  second 
of  these  two  non-pituitary  cases  was  that  of  a  girl,  aged  T2,  with  a 
three  months*  history  of  failing  vision,  polyuria,  increasing  adiposity, 
and  somnolence.  There  was  a  visual  defect  in  the  upper  part  of  the 
temporal  fields.  The  sella,  radiographically,  was  somewhat  enlarged. 
In  the  belief  that  we  were  dealing  with  a  pituitary  tumour,  I  opened 
the  sella  by  the  nasal  route.  On  curetting  the  supposed  tumour  a 
sudden  gush  of  cerebro-spinal  fluid  occurred.  I  placed  a  small  piece 
of  silver  wire  in  the  fossa  for  purposes  of  radiographic  orientation, 
but  the  child  died  twenty  hours  after  the  operation.  Post-mortem, 
the  silver  wire  was  found  lying  partly  in  the  substance  of  the  pituitary 
gland,  and  partly  projecting  through  the  diaphragms  Bella  .  exactly  in 
the    sagittal    plane.      The    third    and    lateral   ventricles    were    greatly 
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dilated,  and  their  lining  membrane  showed  an  intense,  hemorrhagic, 
purulent  inflammation.  A  small  glioma  involving  the  corpora  quad- 
rigemina  completely  blocked  the  aqueduct  of  Sylvius. 

The  other  four  cases  operated  upon  by  the  nasal  route  were  typical 
instances  of  dyspituitarism  with  visual  defects  and  gross  enlargement 
of  the  sella  turcica. 

(1)  One  was  an  undeveloped  boy,  aged  20,  somewhat  adipose,  and 
of  feminine  type.  He  suffered  from  severe  frontal  headaches,  and  his 
vision  was  so  far  gone  that  he  could  only  see,  and  that  very  defectively, 
in  the  upper  part  of  the  temporal  field  of  one  eye  and  in  the  nasal  field 
of  the  other.  A  sellar  decompression  was  done,  and  some  of  the 
enlarged  gland  was  removed.  This  tissue  proved  to  be  a  hyperplasia  of 
the  pars  anterior.  Severe  facial  neuralgia  and  considerable  febrile 
disturbance  followed  this  operation,  but  these  symptoms  subsided  after 
the  escape  of  a  quantity  of  pus  into  the  nasopharynx.  Headache  was 
relieved,  and  some  little  improvement  of  vision  resulted.  The  boy  died 
of  pneumonia  about  fifteen  months  later. 

(2)  Another  case  in  this  group  is  an  acromegalic  upon  whom  '  I 
operated  only  a  few  weeks  ago.  A  cyst  containing  chocolate-coloured 
fluid  was  emptied  by  the  nasal  route.  The  pituitary  headache  has 
gone,  but  as  yet  there  is  no  improvement  of  vision. 

(3)  The  third  case  died  of  meningitis,  the  cranial  cavity  having*  been 
opened  into  through  the  posterior  part  of  the  cribriform  plate  at  the 
same  time  that  the  pituitary  fossa  was  entered.  Post  mortem  there 
was  found  a  large  intracranial  extension  of  the  growth. 

(4)  The  fourth  case  was  an  undersized,  effeminate  boy,  aged  21,  with 
symptoms  of  hypopituitarism  and  frontal  headache  of  two  years' 
duration.  One  eye  was  completely  blind,  and  in  the  other  the  temporal 
field  was  gradually  being  lost  from  above  downwards.  The  immediate 
effect  of  the  sellar  decompression  was  very  striking,  and  three  months 
later  the  size  of  the  visual  field  had  been  almost  completely  restored. 

Group  II. — Seven  Cases  Operated  upon  by  the  Frontal  Koite. 

Three  of  these  I  pass  over,  because  a  thorough  exposure  of  the 
interpeduncular  region  failed  to  reveal  any  tumour.  There  are  some 
extremely  interesting  points  about  these  cases  which  have  little 
bearing  upon  the  present  question.  I  only  mention  them,  first,  to 
illustrate  the  fact  that  conditions  other  than  tumour  in  this  region 
may  occasion  symptoms  upon  which  a  diagnosis  of    pituitary  tumour 
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may  be  based,  and,  secondly,  to  show  that  a  frontal  exploration  of  the 
interpeduncular  space  can  be  performed  with  very  little  risk.  All 
three  patients  made  an  uninterrupted  recovery  from  the  operation, 
and  two  have  shown  a  remarkable  improvement  in  their  symptoms. 
The  other  four  cases  had  pituitary  tumour  with  large  intracranial 
extension.  In  one  I  removed,  piecemeal,  the  greater  part  of  the 
tumour.  The  patient  was  up  and  about  in  ten  days,  and  exhibited 
very  marked  improvement  of  vision.  Unfortunately  the  war  interfered 
with  the  following  up  of  this  case,  and  since  my  return  I  have  been 
unable  to  trace  the  patient. 

The  three  fatal  cases  in  this  group  well  illustrate  the  misfortunes 
which  may  be  encountered  : — 

(1)  A  man  with  well  marked  hypopituitary  symptoms,  a  considerably 
enlarged  sella,  and  progressive  failure  of  vision,  had  twice  previously 
been  operated  upon  by  the  nasal  route,  and  each  time  the  operation 
had  been  followed  by  some  temporary  visual  improvement.  I  operated 
by  the  frontal  route,  and  evacuated  a  large  cyst  containing  chocolate- 
coloured  fluid.  From  this  fluid  a  Staphylococcus  aureus  was  subse- 
quently grown,  so  that  had  he  survived  the  operation  he  might  have 
succumbed  to  meningitis.  Towards  the  end  of  the  operation,  however, 
which  up  to  this  point  had  been  free  from  any  difficulty,  the  elevated 
frontal  lobe  suddenly  began  to  swell  and  to  protrude.  A  haemorrhage 
had  clearly  taken  place  into  it.  The  patient  succumbed  a  few  hours 
later. 

(2)  A  man,  aged  23,  an  acromegalic,  had  suffered  for  three  years 
from  facial  neuralgia,  failing  vision,  and  a  periodic  discharge  from 
the  nose.  Two  months  previously  some  growth  had  been  removed,  by 
the  nasal  route,  from  the  enlarged  sella.  No  relief  had  been  afforded. 
and  since  the  operation  he  had  suffered  from  unquenchable  thirst  and 
polyuria.  I  approached  the  pituitary  region  by  the  frontal  route. 
Immediately  the  dura  was  opened,  and  the  brain  elevated,  the  optic 
nerve  came  into  view,  flattened  and  stretched  over  a  soft  dark  lobul 
tumour.  As  it  seemed  possible  to  remove  enough  of  the  tumour  to 
relieve  pressure  upon  the  chiasma  and  the  other  optic  nerve,  and  as  the 
eye  on  the  side  of  the  operation  was  practically  blind,  it  was  decided  to 
divide  the  nerve.  This  was  done,  and  a  beautiful  exposure  of  the 
tumour  and  sella  was  obtained.  Directly,  however,  I  began  renu w 
the  tumour  piecemeal  a  severe  arterial  hemorrhage  occurred,  which 
could  only  be  controlled  by  plugging  and  suturing  the  flap  ever  the 
protruding  frontal  lobe.     Death  occurred  six  hours  later.      Tost  morj 
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a  very  large  tumour  was  found  occupying  an  enormously  enlarged 
interpeduncular  space.  The  circle  of  Willis  was  greatly  stretched 
out  over  the  tumour,  and  it  was  from  one  of  its  branches  that  the 
haemorrhage  had  taken  place. 

(3)  The  third  fatal  case  was  that  of  a  man,  aged  35,  with  symptoms 
of  hypopituitarism  and  bitemporal  hemianopia.  The  frontal  operation 
presented  no  difficulties  and  a  large  part  of  the  tumour  was  removed 
piecemeal  from  the  interpeduncular  space.  There  seemed  to  be  no 
reason  why  this  operation  should  not  have  been  successful,  but  the 
patient  never  recovered  consciousness  and  died  on  the  second  day. 
Post  mortem  nothing  was  found  to  account  for  the  fatal  result. 

The  last  of  my  fourteen  cases  was  one  of  a  large  suprapituitary 
endothelioma.  The  only  symptom  for  years  had  been  a  progressive 
failure  of  vision.  When  I  was  asked  to  operate  the  patient  was  prac- 
tically blind,  and  comatose.  A  bilateral  subtemporal  decompression 
proved  unavailing.  It  is  of  course  ludicrous  to  include  a  case  like  this 
in  any  statistics  of  pituitary  surgery. 

In  attempting  to  make  a  fair  comparison  between  the  two  methods 
of  operating  upon  pituitary  lesions,  we  ought  to  bear  in  mind  not  only 
the  route  of  approach,  but  also  what  can  be  accomplished  when  the 
objective  has  been  reached.  The  nasal  route  presents  several  dis- 
advantages. It  is  narrow  and  unclean,  and  the  difficulties  may  be 
much  increased  by  acromegalic  deformity  of  the  bones.  Even  in  the 
most  favourable  circumstances  very  little  room  can  be  obtained  for 
dealing  with  a  solid  tumour,  and  when  (as  is  always  the  case  when 
symptoms  of  chiasmal  pressure  are  present)  there  is  an  intracranial 
extension,  it  is  only  the  'smallest  part  of  the  tumour  which  can  be 
attacked.  The  relief  afforded  by  removing  this  part  of  the  mass,  or 
even  by  evacuating  the  contents  of  a  cyst,  is  usually  small  and  transient. 
On  the  other  hand  the  frontal  operation  is  free  from  unavoidable  risks 
of  meningeal  infection ;  and  allows  the  intracranial  part  of  the  tumour 
to  be  inspected  and  dealt  with.  Its  chief  dangers  are  illustrated  by  my 
own  failures.  One  is  that  the  frontal  lobe  may  be  injured.  Another, 
that  of  serious  and  even  fatal  haemorrhage,  depends  upon  the  fact  that 
the  circle  of  Willis  is  stretched  out  around  the  tumour,  and  so  may  easily 
be  damaged.  But  if  these  dangers  can  be  avoided  (and  increased 
experience  should  diminish  the  risks)  a  much  more  radical  and  efficient 
operation  can  be  accomplished. 

I  have  referred  to  the  results  obtained  by  the  nasal  operation  as 
inadequate  and  transient.     This  opinion  has  been  reached  not  only  as 
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the  result  of  my  own  small  experience,  but  from  a  careful  review  of 
the  cases  so  fully  recorded  by  Cushing  in  his  book  on  "  The  Pituitary 
Body  and  its  Disorders."  There  are  thirteen  cases  described,  having 
both  glandular  and  neighbourhood  symptoms  ;  in  seven  the  glandular, 
and  in  six  the  neighbourhood  symptoms  predominated.  All  had  visual 
defects,  for  which  particularly  the  operation  was  performed.  The  results 
which  I  quote  refer  only  to  the  effect  of  the  operation  upon  vision. 

Case  1. — Much  improvement  noted  six  months  later. 

Case  2. — Died  next  day. 

Case  6. — Some  improvement  noted  sixteen  months  later. 

Case  7. — No  improvement.  Subtemporal  decompression  two  months 
later  followed  by  improvement. 

Case  10. — Marked  improvement  noted  three  months  later. 

Case  11. — No  improvement.     Died  six  months  later. 

Case  12. — Some  improvement  after  three  months  ;  vision  deteriorat- 
ing again  after  fifteen  months. 

Case  17. — Slight  improvement ;  relapse  after  twelve  months  ;  second 
operation ;  death. 

Case  19. — Great  improvement ;  relapse  after  twelve  months  ;  second 
operation  ;  improvement. 

Case  20. — Progressive  improvement  for  eight  months ;  thereafter 
condition  stationary. 

Case  21. — Slight  improvement  for  four  months;  relapse;  second 
operation  advised. 

Case  22. — Considerable  improvement  after  two  months  ;  thereafter 
stationary. 

Case  23. — No  improvement  when  discharged  from  hospital. 

To  sum  up,  there  are  thirteen  cases,  fifteen  operations,  two  deaths, 
four  greatly  improved,  five  somewhat  improved,  three  not  improved  and 
four  relapsed  after  temporary  improvement. 

It  would  appear  therefore  that,  from  the  information  at  present 
available,  the  beneficial  effects  upon  vision  of  partial  removal  of  a 
pituitary  tumour  through  the  nose,  or  of  merely  allowing  it  to  bulge 
downwards  into  the  sphenoidal  sinus,  are  uncertain,  inadequate,  and 
transitory. 

The  effect  upon  the  severe  headache  due  to  sellar  distension  is  more 
uniform  and  may  be  very  striking,  but  recurrence  tends  to  occur. 

Of  the  effect  upon  glandular  symptoms  it  is  less  easy  to  form  an 
estimate,  particularly  as  practically  all  the  cases  were  treated  at  th< 
same  time  with  large  doses  of  pituitary  gland  extract. 
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It  may  be  that  in  the  future  increased  knowledge  of  the  functions 
and  inter-relations  of  the  ductless  glands  may  be  productive  of  some 
medicinal  form  of  treatment  capable  of  arresting  the  growth  of  the 
commonest  variety  of  pituitary  enlargement,  the  adenomatous  hyper- 
plastic tumour.  In  this  direction  glandular  medication  has  hitherto 
given  no  very  striking  results,  though  the  prospects  are  not  devoid  of 
encouraging  signs.  It  is  therefore  to  surgical  treatment  that  we  have 
to  look,  at  the  present  time,  for  the  relief  of  symptoms  due  to  tumour 
of  or  in  the  neighbourhood  of  the  pituitary  gland.  I  would  urge  that 
if  surgical  treatment  is  to  be  given  a  fair  field  it  should  be  applied  at 
an  early  stage,  and  not  merely  as  a  last  resort  in  cases  rapidly  advancing 
towards  a  fatal  termination.  The  existence  of  a  high  degree  of  intra- 
cranial pressure  due  to  the  invasion  of  the  cranial  cavity  undoubtedly 
increases  the  risks  of  a  surgical  attack  upon  the  pituitary  tumour,  just  as 
it  does  in  all  other  cases  of  cerebral  tumour.  I  look  forward  to  the  time 
when  headache,  vomiting  and  papillcedema  will  no  longer  be  regarded 
as  the  symptoms  of  cerebral  tumour,  to  be  expected  and  awaited  before 
operation  is  proposed,  but  as  signs  of  impending  disaster  in  neglected 
cases.  The  work  of  the  neurologist  and  physiologist  has  in  the  past  few 
years  enabled  many  cerebral  tumours  to  be  localized  accurately  at  an 
early  stage  and  dealt  with  before  serious  symptoms  of  intracranial 
pressure  have  appeared.  There  is  no  reason  why  pituitary  lesions 
should  not  be  diagnosed  at  an  even  earlier  stage,  for  with  them  we  have 
so  many  sources  of  information  in  radiography,  examination  of  the 
visual  fields  and  optic  disks,  and  all  the  symptoms  which  may  be  due  to 
abnormalities  of  glandular  function.  I  believe  that,  whatever  advance 
in  pituitary  surgery  may  take  place  in  the  future,  it  is  to  be  looked  for 
in  three  main  directions :  first,  earlier  and  more  accurate  diagnosis  ; 
secondly,  a  better  understanding  of  the  objective  to  be  aimed  at  in  every 
individual  case,  so  that  the  most  suitable  surgical  procedure  may  be 
selected  ;  and  thirdly,  improvement  in  the  technique  of  the  intracranial 
operation. 

Dr.  Tooth,  C.B.,  C.M.G. 

The  remarks  which  I  have  to  make  on  this  subject  are  somewhat 
belated.  I  have  had,  since  the  war,  only  one,  perhaps  two,  cases  of 
pituitary  gland  disease  which  may  be  said  to  have  come  within  the 
range  of  surgery,  and,  of  course,  there  has  been  a  long  hiatus  in  my 
work  owing  to  war  activities.      Therefore  my  remarks  are  based  on 
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what  is  already  ancient  history  in  a  way,  namely,  the  group  of  cases  of 
pituitary  tumour  included  in  a  report  on  all  cases  of  cerebral  tumour 
which  came  to  operation  during  ten  years,  1902-11,  communicated  to 
the  International  Congress.1  This  group  numbered  fourteen  only.  And, 
considering  that  the  symptomatology  of  pituitary  lesions  is  so  dis- 
tinctive, this  seems  a  small  number  to  have  occurred  in  ten  years  among 
a  gross  total  of  500  cases  of  intracranial  tumour,  and  we  may  assume 
that  this  form  of  growth  is  not  very  common.  Of  these,  four  were 
brought  to  operation  under  Sir  Victor  Horsley,  who  was,  at  that  period, 
at  his  greatest  activity.     Mr.  Sargent  has  referred  to  them. 

I  would  like,  as  a  physician,  to  draw  attention  to  the  other  side  of 
the  picture.  We  have  heard  the  surgical  side,  and  even  Mr.  Sargent 
cannot  say  very  much  for  it  in  the  present  state  of  our  knowledge.  If 
left  alone,  what  is  the  expectation  of  life  of  a  patient  with  pituitary 
tumour  ?  There  were  ten  cases  over  and  above  the  four  I  mentioned  as 
having  come  to  operation.  Seven  of  these  I  was  able  to  trace ;  they 
were  alive  at  the  time  of  the  inquiry,  which  was  in  1912.  Two  I  was 
unable  to  trace,  and  one,  I  found,  died  two  years  after  leaving  the 
hospital.  Therefore  I  will  now  only  concern  myself  with  the  seven 
cases  I  could  trace,  and  I  propose  to  give  you  a  very  few  words  about 
each  of  them.  Two  were  women,  five  men.  I  received  answers  about 
all  of  them.     The  replies  were  received  in  April,  1912. 

(1)  A  man,  aged  52,  wrote  that  he  was  able  to  work  as  a  light 
porter.  He  was  almost  blind  in  the  right  eye.  From  his  first  symptom 
up  to  the  date  of  my  receiving  the  reply  was  sixteen  years. 

(2)  A  man,  aged  25,  replied  that  he  was  totally  blind,  and  that  he 
suffered  from  recurring  headaches.  In  his  case  the  survival  was  three 
years  after  the  first  symptom.  I  may  say  that  in  practically  all  the 
cases  the  first  symptom  was  something  connected  with  the  eyes,  e.g.. 
hemianopsia  or  amblyopia. 

(3)  A  woman,  aged  31,  wrote  that  she  was  blind  in  the  right  eye, 
and  had  very  defective  vision  in  the  outer  field  of  the  left  eye.  Sin 
cannot  walk  straight,  and  tends  to  fall  to  the  left.  Duration  to  the 
date  of  inquiry  four  and  a  half  years. 

(4)  Girl,  aged  13,  wrote  that  she  was  blind  in  the  left  eye,  and  that 
the  right  eye  remained  in  the  condition  it  was  in  when  she  left  the 
hospital,  namely,  with  ,';s-  vision.  She  was  quite  helpless,  but  mentally 
bright.     This  was  four  and  a  half  years  alter  the  first  symptom. 

'  Trans.  XVIIth  Interned.  Med.  Congr.,  Land.  (1!  ,  XI,  Near 

part  I,  pp.  101--257. 
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(5)  Man,  aged  35,  wrote  that  he  was  blind  but  could  get  about.  He 
was  mentally  sound.  All  that  he  suffered  from,  besides  his  blindness,  was 
occasional  slight  headache.     It  was  six  years  after  the  first  symptom. 

(6)  A  man,  aged  29.  The  reply  came  from  the  Principal  of  the 
Royal  School  for  the  Blind,  Leatherhead.  He  wrote  that  this  man  was 
able  to  work  and  was  making  articles  for  sale,  and  was  doing  very  well 
at  it,  and  able  to  get  about.  He  had  no  headaches,  and  was  in  good 
health.      Survival  from  first  symptom  eleven  and  a  half  years. 

(7)  A  man,  aged  42,  wrote  that  he  was  able  to  work  as  a  clerk,  and 
was  able  to  walk  about  a  great  deal  and  enjoyed  it,  so  that  he  had 
nothing  in  the  way  of  paralysis.  His  left  eye  was  nearly  blind.  He 
suffered  from  headaches  occasionally,  but  only  after  worry.  The  period 
from  the  first  symptom  to  date  was  six  and  a  half  years. 

The  longest  period  was  sixteen  years,  the  shortest  three  years. 
Averaging  them  out,  we  get  7' 5  years  of  life  to  the  time  of  the  inquiry 
from  the  first  symptom.  In  the  four  operation  cases  referred  to  by 
Mr.  Sargent,  the  average  duration  of  life  was  5'3  years.  Of  those  four 
cases,  one  lived  eight  years  after  the  operation,  but  so  few  cases  do  not 
lend  themselves  to  statistical  consideration  ;  indeed  the  seven  I  have 
quoted  barely  do  so.  Still,  it  seems  that  if  the  patient  with  this 
condition  is  left  alone,  it  takes  a  long  time  for  him  to  die  ;  whereas, 
apparently,  if  treated  by  surgery,  life  may  be  shortened.  And  these 
people  all  write,  as  blind  people  always  do,  in  a  cheerful  vein. 

How  we  are  to  get  nearer  to  cure  without  these  severe  operations 
and  their  high  mortality  I  do  not  know.  Cerebral  surgery  is  still  going 
through  the  stage  that  abdominal  surgery  did,  and  we  have  yet  to  learn 
our  limitations  ;  the  road  to  that  knowledge  is  beset  with  difficulties 
and  disappointments.  But  if  these  pituitary  cases  are  left  severely 
alone,  they  do  not  seem  to  do  so  very  badly,  and  if  I  were  one  of  them 
I  think  I  would  prefer  to  accept  blindness  and  enjoy  what  life  was  left 
to  me. 

But  there  is  one  symptom  in  these  cases  which  does  call  for 
treatment.  Mr.  Sargent  hinted  that  when  a  patient  has  got  optic 
atrophy  and  the  eye  symptoms  are  well  established,  there  is  not  much 
that  operation  can  do  for  him  in  that  way,  and  with  that  I  agree. 
But  a  symptom  which  calls  for  surgical  treatment  is  the  headache, 
which  is  severe  and  frequently  recurring.  I  recently  had,  in  St.  Bar- 
tholomew's Hospital,  a  young  man  with  very  terrible  headaches  ;  they 
would  come  on  at  any  time,  and  last  an  hour  or  more.  There  was  no 
vomiting,  nor  anything  suggestive  of  it  being  due  to  cerebral  trouble. 
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He  also  had  marked  polyuria.  There  was  no  alteration  in  his  sugar 
tolerance.  The  sella  turcica  was  somewhat  enlarged.  My  surgical 
colleague,  Mr.  Rawling,  was  not  inclined  to  do  anything  in  the  way 
of  extirpation,  but  suggested  decompression  in  order  to  relieve  the 
headache.  He  did  a  bitemporal  decompression,  and  the  headaches 
have  now  ceased.  I  have  lost  sight  of  the  patient  now,  but  he  was 
certainly  very  much  happier  for  that  operation. 


Mr.  V.  Z.  Cope. 

I  do  not  think  I  can  add  anything  of  interest  to  what  I  said  four 
years  ago,  because  I  have  during  that  time  been  abroad,  and  have  had 
no  opportunity  of  following  the  subject  up.  But  since  my  return 
I  have  had  a  case  which  pointed  out  one  of  the  mistakes  in  diagnosis 
which  can  be  made.  This  case  was  handed  over  to  me  with  the 
diagnosis  that  it  was  probably  a  pituitary  tumour.  Erosion  of  the 
sella  turcica  was  clear  from  the  radiogram,  and  the  symptoms  were 
very  suggestive  of  pituitary  derangement.  It  was  such  a  large  erosion 
that  I  did  not  feel  justified  in  approaching  it  by  the  frontal  route — 
which  I  usually  advocate — and  therefore  I  did  a  temporal  decompression. 
There  was,  however,  a  lethal  result.  There  was  found  to  be  a  large 
inoperable  tumour  growing  down  from  the  lateral  ventricle  and  pressing 
on  the  pituitary  gland.  If  I  had  known  during  life  what  was  the 
actual  condition  found  I  doubt  if  I  would  have  operated  :  but  the 
suggestion  was  that  a  temporal  decompression  would  relieve  the 
headache  and  the  pressure  symptoms. 

My  experience  is  too  limited  to  enable  me  to  give  a  generalization, 
but  I  would  say  the  surgical  outlook  in  these  cases  is  not  so  hopele>- 
Dr.  Tooth's  remarks  indicate,  because  much  can  be  done  by  operation 
even  to  relieve  the  blindness.  In  one  case  I  recorded  the  lad  was 
practically  blind  :  he  could  not  see  the  clock  on  the  wall.  Bnt  after 
the  decompression  and  the  opening  of  the  cyst  in  the  sella  turcica,  ho 
saw  the  time  well.  He  was  a  dancer,  and  after  the  operation  he  was 
able  to  return  to  his  occupation.  In  selected  cases  of  this  condition 
I  think  there  is  a  hopeful  opportunity  for  surgery  if  the  technique, 
which  has  now  been  carefully  laid  down,  is  followed.  For  the  general 
surgeon,  the  frontal  route  is  my  preference. 
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Mr.  J.  Herbert  Fisher. 

I  have  taken  considerable  interest  in  the  pituitary  body  and  the 
ophthalmic  symptoms  in  connexion  with  it,  and  I  have  seen  cases 
both  before  and  after  operation  by  both  the  routes  which  have  been 
described  this  evening. 

With  regard  to  the  possibility  of  recovery  of  vision,  that  is  an 
established  point,  and  it  would  be  of  very  great  importance  to  the  branch 
of  the  profession  in  which  I  am  interested  if  we  could,  by  ophthalmo- 
scopic observations,  determine  what  optic  nerve  was  capable  of  recovery, 
and  what  was  not.  But  I  am  afraid  we  have  not  yet  reached  that  stage. 
Even  in  ordinary  cases  of  optic  atrophy  it  is  impossible  to  tell  by 
ophthalmoscopic  examination  how  far  vision  may  have  deteriorated, 
and  that  is  certainly  true  of  the  cases  of  pituitary  body  disturbance  of 
the  visual  pathways.  There  is  known  to  be,  however,  a  well-established 
resistance  to  disintegration  of  the  axis  cylinder  processes  in  the  optic 
nerves,  and  although  there  may  be  appearances  of  advanced  atrophy 
and,  corresponding  with  those  appearances,  a  very  marked  diminution 
in  the  visual  function,  still  these  axis  cylinder  processes  are  not  incapable 
of  still  transmitting  the  impulses  to  which  the  retina  gives  rise.  I  have 
had  occasion  to  lament  the  unfortunate  results  of  operative  procedures 
in  many  of  these  pituitary  cases,  and  by  watching  cases  of  pituitary 
body  disease  I  can  confirm  what  has  been  said  as  to  the  long  duration 
of  life  in  many  cases.  When  operated  upon  by  the  transnasal  route, 
they  are  certainly  relieved  of  the  more  distressful  symptoms  of  headache 
and  pressure,  and  are  able  to  lead  comfortable  lives  after  recovering 
from  the  operation.  How  far  those  results  will  be  permanent  is  another 
question  altogether.  Many  have  relapsed,  and  further  operations  by 
one  or  other  route  have  been  necessary. 

I  would  emphasize — though  possibly  it  is  hardly  right  to  do  so  at  a 
meeting  of  the  Surgical  Section — the  very  great  improvement  which  is 
capable  of  being  obtained  in  the  visual  and  general  symptoms  by  means 
of  organo-therapy.  One  of  the  earliest  cases  of  the  kind  which  came 
under  my  observation  was  that  of  a  man  who  apparently  had  advanced 
optic .  atrophy  in  both  eyes.  He  had  been  treated  by  the  usual 
methods  on  the  suspicion  of  a  syphilitic  origin  of  the  trouble,  but 
without  benefit.  One  eye  was  completely  blind,  but  he  still  preserved 
the  nasal  half  of  the  field  in  the  other  :  his  direct  vision  was  reduced  to 
about  .,';>.  Under  the  administration  of  thyroid — at  that  date  very  few 
cases  had  been  given  pituitary  extract — the  field  in  which  he  had  sight 
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recovered  to  the  full,  and  vision  was  §  and  even  partially  f.  He  resumed 
his  work  as  a  labourer  on  the  Medway,  and  was  capable  of  again 
wheeling  a  barrow  along  planks.  I  kept  him  under  observation, 
and  continued  the  thyroid  administration  over  a  number  of  years. 
Ultimately  his  vision  began  to  deteriorate  by  contraction  of  the  temporal 
field,  and  later  I  lost  sight  of  him.  He  had  the  general  symptoms, 
such  as  impotence,  of  a  case  of  hypopituitarism. 

I  have  had  more  recently  under  treatment  a  case  which  was  sent  to 
me  from  South  Wales,  of  a  man  blind  in  one  eye,  and  vision  much 
impaired  in  the  other :  he  was  also  suffering  severely  from  headache. 
The  skiagram  showed  a  pituitary  body  tumour.  He  was  treated  with 
thyroid  and  pituitary  extracts,  and  he  lost  his  headache,  and  the  visual 
field,  which  in  the  temporal  part  had  been  almost  obliterated,  expanded 
again  satisfactorily  while  direct  vision  distinctly  improved.  He  has  now 
returned  to  his  home,  and  is  probably  again  working  in  the  mines. 

The  cases  of  cyst  of  the  pituitary  are  those  which  the  surgeons  are 
anxious  to  encounter,  but  I  think  only  few  are  pure  cysts,  though  here 
and  there  will  occur  a  case  with  cystic  formations  in  connexion  with 
adenomatous  growths.  The  relief  of  pressure  produced  by  evacuation 
of  the  fluid  will  obviously  be  a  very  desirable  result  for  the  surgeon  to 
aim  at.  But  even  in  these  cases,  I  take  it,  there  will  be  a  solid  growth, 
which  will  go  on  progressing.  This  would,  I  think,  be  established  bv 
the  results  of  certain  cases  one  knows  of,  in  which  there  has  been 
spontaneous  rupture  of  the  fluid  through  the  sphenoidal  air-cell  and 
into  the  nose. 

I  do  not  think  I  can  add  anything  very  useful  from  the  surgical 
aspect,  and  if  I  were  to  digress  in  an  ophthalmic  direction,  my  remarks 
might  not  be  very  useful  to  this  meeting. 

Dr.  F.  B.  R  Atkinson. 

I  wish  to  speak  purely  from  the  medical  side,  chiefly  in  regard  t>> 
the  pituitary  gland  in  relation  to  acromegaly.  I  suppose  the  majority 
agree  that  acromegaly  is  due  to  a  tumour  of  that  gland  :  usually  an 
adenoma  of  the  anterior  lobe.  I  have  examined  the  records  of  about 
400  cases  of  acromegaly,  and  find  that  very  few  have  been  operated 
upon,  and  that  patients  without  operation  have  lived  for  a  long  time  :  one 
case  to  1'2>  years  of  age.  That  seems  to  show  that  surgical  intervention 
is  not  needed  in  these  cases.  I  think  Eiselsberg  should  have  the  or 
for  priority  in  operating  on  them.      The  cases  have  not  done  very  well 
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afterwards ;  most  of  the  cases  died  shortly  after  the  operation,  and  it 
improved  very  few,  except  as  regards  the  headache  and  vision :  the 
enlargement  of  the  extremities  was  not  affected.  Organo-therapy  has 
been  frequently  tried  for  acromegaly,  but  in  most  cases  unsuccessfully  ; 
neither,  I  think,  do  most  people  expect  benefit  from  this  line  of 
treatment.  In  acromegaly,  vision  is  very  frequently  affected,  and 
diminution  of  the  visual  fields  quite  common.  Yet  later,  for  some 
reason,  the  eyesight  may  improve  without  any  treatment  at  all.  This 
has  been  reported  over  and  over  again. 

Mr.  W.  Gr.  Howarth. 

I  would  like  to  make  a  few  remarks  on  this  subject  from  the 
rhinologist's  point  of  view.  I  have  had  the  opportunity  of  operating 
on  six  pituitary  cases,  and,  naturally,  have  always  adopted  the  trans- 
sphenoidal route.  I  think  there  is  something  to  be  said  for  this  method 
of  approach,  as  it  is  a  very  simple  one,  and  gives  a  little  wider  view 
than  Mr.  Sargent  would  have  us  believe.  I  do  not  myself  adopt 
Cushing's  incision  into  the  mouth,  because  I  think  the  purely  intranasal 
operation  is  less  likely  to  lead  to  septic  infection,  though  one  cannot 
deduce  any  general  conclusions  from  such  a  small  number  of  cases  as 
six.     Still,  I  have  had  no  septic  infections  so  far. 

Another  advantage  of  the  transsphenoidal  route  seems  to  be  that 
if  one  is  dealing  with  a  malignant  tumour,  it  makes  it  possible  to 
insert  radium  afterwards.  I  have  done  that  in  two  cases  :  in  one 
very  successfully,  i.e.,  the  patient  was  much  improved  both  in  vision 
and  as  regards  the  headache  after  the  use  of  the  radium.  Of  course, 
this  route  really  only  admits  of  a  decompression  operation,  and  I  do  not 
think  it  is  possible  to  attempt  to  extirpate  the  tumour.  If  cases  could 
be  seen  earlier,  I  think  the  trans-sphenoidal  route  would  have  something 
definitely  in  its  favour,  certainly  as  a  preliminary  to  the  more  serious 
procedure.  In  my  cases  I  do  not  think  I  have  improved  the  vision  at 
all,  except  temporarily,  because  all  the  cases  have  been  very  advanced 
when  I  have  first  seen  them,  and  the  tumour  has  probably  become 
extrasellar  before  one  has  had  the  opportunity  of  operating.  [The 
President  :  It  would  add  to  the  interest  if  you  could  tell  us  the 
nature  of  the  tumour  to  which  you  applied  radium  with  improvement.] 
The  first  tumour  was  reported  to  be  a  perithelioma,  which  is,  I  believe, 
a  form  of  endothelioma,  and  the  improvement  was  in  the  vision  and 
in  the  cessation  of  the  headache. 
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Mr.  E.  D.  D.  Davis. 

I  would  like  to  give  my  experience  as  a  rhinologist.  I  much  regret 
I  cannot  speak  of  the  operation  by  the  nasal  route  as  favourably  as 
Mr.  Howarth  has  done.  In  the  two  cases  upon  which  I  operated 
for  headache  and  in  others  which  I  have  seen,  there  was  only  transitory 
and  temporary  improvement.  One  of  my  cases  has  been  mentioned  by 
Mr.  Sargent.  As  a  decompression  operation  the  nasal  operation  does 
not  appear  to  me  to  be  satisfactory.  The  hole  in  the  sphenoid  cannot 
be  made  much  larger  than  a  sixpenny  piece,  otherwise  the  cavernous 
sinus  would  be  injured,  and  the  hole  becomes  plugged  by  the  tumour. 
These  tumours  and  cysts,  as  Mr.  Sargent  has  already  shown,  tend  to 
grow  forward  between  the  optic  nerves  into  the  anterior  fossa  of  the 
skull  and  become  intracranial,  where  they  cannot  be  reached  by  the 
nasal  route. 

The  President. 

I  cannot  myself  speak  of  the  surgery  of  this  gland  from  personal 
experience,  but  I  have  always  been  deeply  interested  in  its  pathology, 
and  therefore  the  facts  which  have  been  given  in  this  discussion  have 
been  of  great  interest  to  me. 

I  agree  with  much  of  what  has  been  said  concerning  these  opera- 
tions, but  all  the  big  operations  of  surgery  have  passed  through  a 
groping  stage,  and  it  is  a  satisfaction  to  many  of  us  that  operations  on 
the  pituitary  body  are  in  the  hands  of  a  few  competent  and  dexterous 
surgeons — men  who  will  not  be  afraid  to  publish  their  results,  whether 
they  be  good  or  bad.  We  shall  continue  to  watch  these  cases  with  very 
great  care  and  interest.  When  Dr.  Howard  Tooth  was  speaking  as  to 
the  rarity  of  these  tumours,  I  reflected  what  a  lucky  thing  it  is  that 
enlarged  hypophyses  are  not  as  common  as  fatty  tumours. 

I  am  sure  we  are  deeply  grateful  to  Mr.  Percy  Sargent  for 
bringing  this  subject  before  us  in  such  a  clear,  incisive  and 
practical  way. 

Mr.  Pebctz  Sargent  (in  reply). 

I  think  the  President  has  hit  the  nail  on  the  head  in  pointing  out 
that  all  surgical  operations  which  have  been  put  upon  a  firm  footing 
have  gone  through  a  groping  stage.     That  is  the  stage  at  which  we 
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now  are  in  regard  to  pituitary  surgery.  If  the  question  of  vision,  or  even 
of  the  glandular  symptoms,  were  the  only  questions  which  had  to  be  con- 
sidered, then  the  case  of  the  person  who  survived  with  pituitary  tumour 
so  long  as  Dr.  Tooth  has  indicated  that  they  do  might  not  be  so  very 
unenviable.  What  Dr.  Tooth  said  might  possibly  have  suggested  that 
the  condition  of  such  a  patient  was  no  worse  than  that  of  a  person 
blind  from  any  other  reason.  But,  at  least  in  some  of  the  cases,  the 
headaches  which  occur  are  of  an  extraordinarily  distressing  nature, 
and  many  a  patient  with  this  form  of  headache  would  much  rather 
be  dead,  or  at  least  would  prefer  to  accept  such  risks  as  are  inherent 
in  the  operation. 

With  regard  to  vision,  if  the  ophthalmic  surgeons  could  tell  us, 
from  the  ophthalmoscopic  appearances,  what  the  prospects  of  recovery 
of  vision  would  be  in  any  given  case  if  decompression  were  done, 
we  should  have  valuable  ground  to  go  upon,  especially  in  regard  to 
undertaking  a  procedure  of  such  severity  as  intracranial  operation.  The 
nasal  operation  is  not  of  great  magnitude  :  the  mere  opening  into  the 
sphenoidal  sinus  should  present  little  difficulty.  Where  the  sella 
turcica  is  very  much  enlarged  it  is  easy  to  incise  the  dural  envelope, 
and  scoop  out  fragments  of  growth.  But  when  the  sella  is  very 
small,  it  is  questionable  whether  the  lesion  ought  to  be  approached 
by  this  route  at  all. 

What  Mr.  Cope  said  about  the  stage  of  development  of  the  tumour 
is,  of  course,  one  of  the  important  things.  We  are  now  asked  to  operate 
on  cases  at  a  very  late  stage,  and  I  think  that  whatever  success  we 
may  have  in  future  will  largely  depend  upon  getting  them  at  a 
much  earlier  stage. 

With  regard  to  acromegaly,  to  which  Dr.  Atkinson  referred,  if  we 
regard  acromegalic  and  gigantic  symptoms  as  due  to  excessive 
activity  of  the  gland,  it  is  futile  to  expect  improvement  by  adding 
more  gland  substance  to  the  patient's  metabolism.  The  cases  of 
pituitary  lesions  which  have  improved  at  all  under  treatment  by  gland 
extract  have  been  those  of  hypopituitarism. 
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I  am  very  sensible  of  the  honour  you  have  done  me  in  asking 
me  to  open  a  discussion  on  diverticulitis,  a  subject  in  which  the 
Sub-section  of  Proctology  has  naturally  a  very  special  interest,  but  of 
which  a  full  practical  knowledge  should  be  possessed  by  every  abdominal, 
gynaecological  and  genito-urinary  surgeon,  as  well  as  by  physicians  and 
morbid  anatomists.  In  the  short  space  of  time  which  introductory 
remarks  should  occupy  I  will  concern  myself  with  the  broad  lines  of  the 
subject  and  mainly  in  its  clinical  aspects. 

In  1917,  when  last  reviewing  the  subject,  I  wrote"  :  "  Diverticulitis 
is  a  condition  which  has  now  passed  out  of  the  realm  of  doubt  and 
uncertainty  into  that  of  proved  and  accepted  fact.  It  has  an  important 
place  in  medical  literature,  and  in  the  experience  of  every  operating 
surgeon  of  large  practice.  This  last  statement  is  not  a--  yet  true  of  all 
clinicians,  some  of  whom  are  still  apparently  unaware  of  the  condition. 
and  not  a  few  of  its  frequency  and  clinical  importance.  Not  until 
a  morbid  condition  is  described  in  all  the  ordinary  student's  fcext- 
of  medicine  and  surgery  can  it  be  said  to  have  attained  complete 
recognition,   and   this  is   not  yet  the   case   with   diverticula  This 

is  practically  the  situation    to-day. 

1  At  a  meeting  of  the  Section,  hold  January  7.  L920. 

'  Brit.  Journ.   Surg.,  1917,   iv,  pp.    168-530.     To  this  article  reference  may  be  made  for 
a  detailed  study  with  analysis  of   cast's. 

'  A  small  paragraph  first  appeared  in  the  1910  edition  of  "  Osier's  Medicine." 
AP — 16 
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Diverticulitis  means  any  inflammatory  change  in  any  diverticulum 
or  series  of  diverticula.  In  practice,  however,  usage  has  restricted  the 
term  to  the  inflammatory  changes  and  secondary  pathologic  processes 
generally  occurring  in  or  in  connexion  with  a  certain  type  of  diverti- 
culum. This  type  is  the  secondary,  acquired,  multiple,  false  diverticulum 
of  the  large  bowel,  particularly  and  nearly  always  found  in  the  sigmoid 
flexure.  The  diverticula  occur  mainly  in  the  lower  part  of  this  structure, 
in  small  or  great  numbers,  but  may  be  found  elsewhere,  as  in  the 
descending  colon,  the  other  flexures,  the  caecum,  the  rectum,  or 
throughout  the  entire  large  bowel.  They  may  be  limited  to  these 
special  positions,  though  when  occurring  therein  are  more  usually 
associated  with  sigmoid  lesions  as  well ;  if  limited  to  them  they  may 
give  rise  to  puzzling  and  anomalous  symptoms.  The  caecal  cases, 
especially,  are  of  considerable  interest,  and  merit  much  more  attention 
and  investigation  than  they  have  already  received.  Occasionally  there 
is  a  widespread  tendency  to  diverticulum-formation  throughout  the 
whole  intestine.  For  convenience,  however,  I  shall  confine  my  remarks 
to  the  typical  lesion  as  it  occurs  in  the  sigmoid  flexure. 

Historically,  diverticulitis  may  fairly  be  said  to  be  a  new  subject. 
Odd  specimens  had  been  described  from  time  to  time  during  the  last 
century,  but  such  descriptions  were  "  buried "  and  isolated,  and  the 
clinical  aspects  of  the  lesion  were  for  all  practical  purposes  unknown. 

In  1898  Graser  1  described  examples  associated  with  fibrous  hyper- 
plasia, causing  stenosing  tumour  formation — j)e ''^-diverticulitis  :  similar 
cases  were  then  described  in  America,  and  Patel, 2  in  France,  drew 
particular  attention  to  the  more  acute  inflammatory  lesions — sigmoiditis 
and  peritonitis.  I  observed  my  first  case  in  1899,  and  finding  nothing 
about  it  in  the  literature,  or  even  anyone  who  was  familiar  with  the 
condition,  I  thence  onwards  made  it  a  practice  to  examine  almost  every 
sigmoid  flexure  personally  at  the  autopsies  I  made.  The  result  was 
the  accumulation  of  a  considerable  amount  of  material.  In  1907 
Moynihan8  published  the  first  case  in  England  of  the  Grraser-tumour 
type,  and  this  induced  me  to  analyse  and  classify  my  cases.  This 
I  did  in  1908  '  and  this  was  the  first  time  the  subject  had  been 
treated  as  a   whole  and  the  various  pathological  findings   and  clinical 

tralbl.  f.  Chir.,  1898,  xxv  (Bericht.   U  </.    Verhandl.  Deutsch.  Gesellsch.  /.  Chir.), 
p.  140. 

Lyon  Chir.,  1911,  v,  p.  121. 
;l  Edin.  Med.  Journ.,  L907,  xxi,  p,  228. 
1  Lancet,  1908,  i,  p.  848. 
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symptoms  correlated,  or  that  any  complete  arrangement  and  classifica- 
tion had  been  attempted.  That  classification  has  been,  in  essentials, 
accepted  by  almost  all  subsequent  writers  and  observers,  and  writing 
now,  twelve  years  later,  when  a  very  considerable  number  of  cases  has 
been  observed  and  recorded,  I  have  no  important  modification  to  offer. 

The  reason  that  this  early  "  stabilization  "  of  the  subject  was 
possible  is  this  :  Given  the  occurrence  of  a  tendency  to  the  formation  of 
multiple  hernial  outpushings  of  the  mucosa  in  the  sigmoid  flexure, 
every  secondary  process  that  does  in  fact  occur  may  be  logically 
deduced  a  priori  by  general  pathological  comparison  and  study.  I  am 
not  proposing  to  deal  with  the  vexed  question  of  why  these  diverticula 
occur  in  the  first  place  except  that  there  is  no  doubt  that  they  are 
largely,  if  not  entirely,  due  to  increased  pressure  within  the  bowel. 
Constipation,  therefore,  plays  an  important  part,  but  I  feel  convinced 
that  flatulent  distension,  often  co-existing,  of  course,  has  a  role  that 
cannot   be  overlooked  and   needs  more  study. 

A  knowledge  of  the  anatomy  of  these  diverticula  is  of  the  first 
importance  in  understanding  the  secondary  pathologic  processes  and 
also  in  detecting  them  at  all,  either  in  the  deadhouse  or  at  operation. 
At  this  point  the  inquiry  is  pertinent  as  to  how  it  comes  about  that 
the  condition  has  for  so  long  escaped  practical  recognition,  having 
regard  to  the  large  number  of  cases  recorded — not  a  tithe  of  those 
observed — since  1898.  The  answer  is,  I  think,  to  be  found  in  three 
facts.  Firstly,  the  majority  of  demonstrators  of  morbid  anatomy  fail 
to  devote  special  and  personal  attention  to  the  sigmoid  flexure  and 
perhaps  to  those  surgical  autopsies  in  which,  from  their  point  of  view, 
the  surgeon  has  "  spoiled  "  the  abdomen  generally  and  a  specimen  in 
particular  by  his  manipulations  :  particularly  when  the  structures 
operated  on  have  been  more  or  less  inflamed,  adherent  and  "  mixed-up." 
Secondly,  the  diverticula  themselves  are  "  adepts "  at  concealment . 
to  this  I  will  return  later.  Thirdly,  the  secondary  pathologic  processes 
are  liable  to  be  so  extensive  and  disproportionate  to  the  comparatively 
insignificant  diverticula  as  to  hide  the  true  nature  of  the  case  from  any 
but  patient  and  skilled  observers.  This  must  be  the  general  experience 
of  all  who  have  studied  a  series  of  specimens  in  situ. 

The  second  of  these  points,  the  "  self-concealment,"  turns  upon 
the  anatomy  of  the  diverticula.  Firstly,  they  are  small,  varying  from 
minuteness  up  to  the  size  of  the  last  joint  of  the  little  finger  :  more 
commonly  they  are  one-third  to  one-fifth  this  size.  Their  aperture- 
are  often  minute,  from    ,',.,  in.  to    \  in.   in  diameter,  and  those  aperti 
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usually  occur  in  two  rows,  mostly  opposite  the  appendices  epiploicae, 
and  often  completely  concealed  by  the  rugosa  mucous  membrane. 
On  the  outside  of  the  gut  the  diverticula  are  seldom  observed  except 
by  the  trained  eye,  because  (1)  they  mainly  enter  the  appendices 
epiploicae  as  stated,  and  (2)  the  gut  in  which  they  occur  is  very 
frequently  fat-laden,  necessitating  careful  dissection  to  discover  them 
at  all.  The  occurrence  of  adhesion  to  other  structures  and  of 
peridiverticular  hyperplasia  tends  still  further  to  conceal  and  almost 
to  obliterate  their  presence.  Even  so,  the  fact  that  isolated  observations 
on  them  for  over  a  century  should  have  failed  to  lead  to  complete 
recognition  is  a  little  remarkable  but  none  the  less  a  fact. 

I  am  stressing  these  anatomical  points  rather  carefully,  as  they 
must  be  fully  appreciated  by  every  operating  surgeon  if  he  hopes  to 
recognize  the  condition  at  the  time  of  the  operation. 

Once  the  diverticula  are  "  in  being  "  the  whole  series  of  possible 
consequences  depends  upon  the  following  three  facts  :  (1)  being 
formed  by  pressure  from  within  they  tend  to  enlarge  ;  (2)  they  tend 
to  harbour  faecal  or  other  harmful  contents ;  and  (3)  as  a  consequence 
they  tend  to  undergo  various  secondary  pathologic  processes.  In 
their  enlargement  they  become  flask-shaped,  with  a  bottle-neck ; 
this  bottle-neck  may  greatly  elongate,  its  lumen  remaining  very 
narrow.  This  elongation  is  brought  about  by  peridiverticular  hyper- 
plasia, which  often  pushes  the  "flask"  to  its  circumference,  where  it 
sits  on  the  surface  of  the  tumour  and  works  special  mischief  of 
other  kinds,  such  as  adhesion,  perforation  and  fistulous  communication. 

The  narrow  mouths  tend  to  promote  the  retention  of  faecal  content*, 
soft  or  forming  actual  concretions.  Here  analogy  with  appendicitis 
will  largely  help  us  to  prophesy  results,  except  in  regard  to  the 
remarkable  hyperplastic  peridiverticulitis.  The  faecal  contents  form 
a  bacterial  nidus,  a  reservoir  of  toxins,  and  a  source  of  mechanical 
irritation.  As  a  result  secondary  changes  supervene  ;  if  not,  the 
condition  remains  a  harmless  pathological  curiosity  and  gives  rise  to 
no  symptoms  or  trouble.  Perhaps  the  large  majority  of  instances 
are  largely  or  entirely  innocuous. 

The  main  secondary  processes  which  do  occur,  separately  or 
variously  combined,  are  : — 

(1)  Ulceration  of  the  mucosa  of  the  diverticula. 

(2)  Perforation  as  a  consequence. 

(3)  Adhesion  to  other  structures,  which,  when  combined  with  (2), 

leads  to  fistulous  communication. 
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(4)  Peridiverticular  fibrous  hyperplasia  leading  to  tumour  forma- 
tion and,  as  a  sequential  result,  stenosis  of  the  bowel. 

Confining  our  attention  to  these  main  and  usual  secondary 
processes,  which,  as  has  been  stated,  may  be  variously  combined, 
a  few  moments'  consideration  will  show  how  protean  and  puzzling 
the  resulting  clinical  manifestations  may  be.  In  the  first  place  mucosal 
ulceration  will  weaken  the  wall  of  the  sac.  This  will  facilitate  perfora- 
tion, and  a  concretion  will  be  specially  liable  to  be  driven  through  at 
any  time  of  increased  pressure  or  violent  effort,  causing  a  local  or 
general  peritonitis.  In  quite  a  number  of  cases  this  has  actually 
happened. 

The  mucosal  ulceration  also  sets  up  inflammation  on  the  outer 
surface  of  the  diverticulum,  leading  to  adhesions.  These  may  produce 
no  important  results,  but  may  produce  vesical  or  pelvic  syndromes  or 
an  acute  intestinal  obstruction  by  band  or  kink.  Adhesions  plus 
perforation  lead  either  to  local  abscess,  with  its  varied  symptoms,  signs 
and  sequential  risks  and  possibilities,  or  to  fistulous  communication 
with  other  viscera,  of  which  that  with  the  bladder  is  the  commonest, 
most  interesting,  and  surgically  the  most  important  instance. 

The  culminating  interest  is  reached,  however,  in  the  production  of 
the  fourth  type  of  lesion,  the  peridiverticular  hyperplasia.  This  may 
exist  with  mucosal  ulcerations  of  the  diverticulum  but  not  infrequently 
occurs  without  it,  and  is  a  common  and  characteristic  result,  the  one 
which  first  led  to  a  systematic  investigation.  It  is  undoubtedly  due  to 
a  chronic  leakage  of  toxins  or  bacteria,  or  both,  through  the  sac  walls, 
producing  a  hyperplastic  fibrous-tissue  formation  somewhat  similar  to 
that  found  in  a  hyperplastic  tuberculosis  of  the  caecum,  or  more  closely 
resembling  a  scirrhous  cancer.  Because  of  the  hyperplasia,  which  may 
amount  to  an  inch  or  more  in  thickness  on  section,  a  tumour  is  pro- 
duced ;  because  it  is  fibrous  the  tumour  contracts  and  stenoses  the 
bowel,  tending  towards  chronic  intestinal  obstruction.  This  thickening 
and  stenosis  may  be  so  local  as  to  make  an  annular  stricture  and  it  will 
be  realized  how  close  is  then  the  mimicry  of  carcinoma.  In  this  way 
doubtless  many  of  the  cases  of  so-called  "  cured  "  cancer  in  this  region 
may  be  explained,  as  well  as  the  placing  on  museum  shelves  examples 
of  peridiverticulitis  labelled  cancer.  Others  besides  myself  have  fonnd 
them. 

There  is,  however,  a  very  special  relationship  of  the  condition  to 
true  carcinoma.  A  simple  peridiverticular  stenosis  (or  possibly  other 
diverticular  lesion)   may  develop  carcinoma  Becondarily,  as  in  the  case 
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of  a  chronic  gastric  ulcer.  A  small  number  of  cases  have  now  been 
put  on  record,  and  since  my  last  records  were  published  in  1917  I  have 
had  a  further  case.  The  patient  was  riding  and  felt  a  sudden  pain  in 
the  left  iliac  fossa  followed  by  temperature  and  signs  of  inflammation. 
I  made  a  diagnosis  of  perforative  diverticulitis  and  Sir  Berkeley 
Moynihan  operated  and  confirmed,  finding  multiple  diverticula — one  of 
which  had  perforated  and  set  up  general  peritonitis.  There  was  also  some 
thickening  and  stenosis  but  no  naked-eye  evidence  of  malignancy.  A 
year  later  a  second  surgical  inspection  was  made  and  malignant  disease 
was  then  obvious  and  inoperable. 

It  is  not  too  much  to  say,  therefore,  that  no  surgeon  ought  to  decide 
about  or  operate  on  a  supposed  carcinoma  of  the  sigmoid  flexure  without 
an  accurate  knowledge  of  what  may  be  termed  "  diverticular  possi- 
bilities," nor  ought  any  such  tumour  removed  by  operation  to  lack  a 
complete  and  skilled  examination  for  the  presence  of  diverticula.  It 
was  only  by  this  means  that  Moynihan  detected  and  recorded  the  first 
of  such  cases  in  the  English  literature. 

We  can  usefully  divide  the  secondary  processes  into  two  main 
groups:  (a)  Mechanical  (mainly),  and  {b)  inflammatory  (mainly).  Both 
processes  may  go  on  in  the  same  case,  just  as  there  may  be  present 
together  varying  types  of  inflammatory  reaction. 

(a)  Mechanical. — (1)  Formation  of  faecal  concretions  in  the  diverti- 
cula. (2)  Torsion  of  the  diverticulum.  (3)  Lodgment  of  foreign 
bodies  within  the  diverticular  sacs.      (4)   Perforation. 

(b)  Inflammatory. — (1)  Diverticulitis  :  (i)  gangrenous  ;  (ii)  acute  ; 
(iii)  sub-acute ;  (iv)  chronic ;  (v)  latent.  (2)  Passage  of  organisms 
without  perforation.  (3)  Peridiverticulitis — chronic  proliferative  in- 
flammation with  tendency  to  stenosis  of  the  bowel.  (4)  Perforation  of 
the  diverticula,  giving  rise  in  particular  to :  (i)  general  peritonitis  ; 
(ii)  local  abscess;  (iii)  fistula,  especially  into  the  bladder;  (iv)  sup- 
puration in  a  hernial  sac.  (5)  The  formation  of  adhesions,  especially 
to:  (i)  the  small  intestine;  (ii)  the  bladder ;  (iii)  the  female  genitalia. 
(6)  Chronic  peritonitis,  local.  (7)  Chronic  mesenteritis  of  the  sigmoid 
loop.  (8)  Metastatic  suppuration.  (9)  The  secondary  development  of 
carcinoma. 

By  the  aid  of  this  pathological  series  it  is  not  difficult  to  forecasl 
the  main  clinical  symptoms  and  also  to  surmise  that  they  will  be  liable  to 
be  variable,  complex  and  puzzling.  This  is  so  in  fact,  as  a  study  of  case 
records  abundantly  proves.  At  the  same  time  the  majority  of  cases 
conform  more  or  less  to  the  following  types  :   (1)   Inflammatory  trouble 
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or  tumour  in  the  left  lower  quadrant  of  the  abdomen;  (2)  general 
peritonitis;  (3)  vesicocolic  fistula;  (4)  pelvic  syndromes  ;  (5)  intestinal 
obstruction ;  (6)  mimicry  of  carcinoma. 

The  frequency  of  tumour  or  abscess  formation  in  association  with 
any  or  all  of  these  is  considerable  (about  30  per  cent.)  and  one  may  sav 
that  in  any  case  from  the  age  of  30  onwards,  presenting  these 
symptoms,  calls  for  mental  reservation  as  to  the  possibility  of  a 
diverticular  origin,  and  in  some  instances  the  diagnosis  can  be  and  has 
been  made  with  certainty  and  accuracy. 

As  general  clinical  points  it  must  be  remembered  that  cases  occur 
mostly  at  or  after  middle  age  (though  a  few  cases  in  early  life  have 
been  noted),  in  males  more  frequently  than  females;  usually  with  a 
history  of  constipation  and  very  seldom  causing  blood  in  the  stools.  A 
few  comments  are  called  for  on  some  of  the  foregoing  clinical  types 
of  case. 

Inflammatory  Trouble,  more  or  less  acute,  in  the  Left  Lower  Quadrant 
of  the  Abdomen. — Cases  of  this  type  constitute  by  far  the  largest  group. 
Erdmann  has  gone  so  far  as  to  say  that  the  occurrence  of  a  left-sided 
pain,  with  mass  or  not,  but  with  tenderness  and  rigidity,  is  practically 
pathognomonic  of  diverticulitis.  This  is  the  extreme  view,  favoured  by 
the  supporters  of  the  almost  exclusive  role  of  diverticula  in  inflam- 
matory troubles  in  this  quarter.  Fitz,  in  191-2,  said  that  the  cases 
comprised  in  this  "  inflammatory  "  group  made  a  fairly  complete 
picture  of  what  must  be  recognized  as  a  new  disease  of  the  lower 
abdomen — diverticulitis  of  the  left  quadrant,  analogous  to  appendicitis 
of  the  right  quadrant.  Bladder  and  pelvic  symptoms  are  not  uncommon. 
Various  sub-types  of  the  inflammatory  group  may  be  distinguished  and 
a  useful  clinical  classification  is  as  follows  :  (i)  Acute  and  fulminant 
(gangrenous)  ;  symptoms  practically  identical  with  acute  right-sided 
appendicitis,  (ii)  Recurrent ;  acute  or  sub-acute  attacks  over  a  long 
period,  (iii)  Cases  ending  in  spontaneous  recovery.  uv»  Protracted 
cases — those  which  continue  till  the  clinical  picture  is  changed  by  one 
or  other  of  the  following  developments :  (a)  simulation  of  carcinoma  ; 
(b)  intestinal  obstruction  (acute  or  chronic);  (c)  bladder  perforation ; 
(d)   general  peritonitis ;   (e)  incidence  of  pelvic  symptoms. 

Trauma. — The  mode  of  onset  of  many  of  the  acute  cases  is  : 
interest  as  showing  the  great  part  which  trauma  of  various  kinds  may 
play.  It  has  a  definite  diagnostic  value  when  diverticulitis  is  under 
suspicion  and  acts  as  an  exciting  cause  of,  at  any  rate,  the  acute  mani- 
festations.    These   have  occurred   while  straining  at   stool,  during  the 
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administration  of  an  enema,  following  a  dose  of  castor  oil,  jolting  in  a 
motor  car,  following  a  heavy  meal,  while  lifting  a  weight,  jumping  or 
hunting,  and  during  an  abdominal  operation.  In  this  group  pain  of  one 
kind  or  another  (often  recurrent  and  colicky)  and  tenderness  are  very 
frequent.  Tumour-formation  has  been  noted  in  30  per  cent,  of  the 
cases,  and  the  tumour  is  not  infrequently  and  then  characteristically 
variable.  Abscess-formation  is  very  frequent,  consequently  fever  and 
leucocytosis  are  often  present.  Bladder  and  pelvic  symptoms  are  not 
uncommon.  Apart  from  actual  fistulous  communication  with  the  bladder, 
which  constitutes  a  separate  clinical  group,  there  are  frequently 
symptoms  of  bladder  irritability,  probably  due  to  the  nearness  of 
inflammatory  foci  or  to  actual  adhesion.  Pelvic  symptoms  are  of  some 
frequency,  and  sometimes  make  the  clinical  picture. 

Vesico-colic  Fistula  and  Bladder  Symptoms  generally. — In  a  recent 
review1  Bryan  has  stated  that  "diverticulitis"  is  the  most  frequent 
cause  of  sigmo-vesical  fistula.  Moynihan  was  the  first  observer  in 
England  to  emphasize  this  fact.  He  wrote  in  1907  :  "  The  formation 
of  a  vesico-intestinal  fistula  seems  to  be  one  of  the  tendencies  of  a 
perforated  false  diverticulum  ;  a  search  through  the  literature  has  shown 
us  that  it  is  far  more  common  than  was  supposed.  In  cases  where  a 
hard  growth  in  the  intestine  is  accompanied  by  the  passage  of  flatus 
and  faeces  by  the  urethra,  a  diagnosis  of  carcinoma  seems  irresistible, 
yet  the  probability  is  that  the  growth  would  be  simple,  and  that  the 
cause  of  the  fistula  would  be  a  false  diverticulum  which  had  burrowed 
its  way  through  all  the  coats  of  the  bowels,  and  thence  through  the 
wall  of  the  bladder  which  had  become  adherent."  Experience  has 
abundantly  confirmed  the  truth  of  this  statement,  and  its  recognition 
has  been  followed  by  some  brilliantly  successful  cases,  cured  by  opera- 
tion after  long  periods  of  suffering. 

Pelvic  Syndromes. — Much  has  been  written  in  recent  years  about 
the  close  pathologic  relationship  between  the  sigmoid  flexure  and  the 
other  pelvic  viscera.  Much  of  it  has  been  without  any  or  a  very  exten- 
sive knowledge  of  the  role  of  the  diverticulum.  It  is  not  surprising  to 
find  diverticulitis  increasingly  frequent  in  the  practice  of  gynaecological 
surgeons.  Pelvic  symptoms  of  one  kind  or  another  existed  in  7  per 
cent,  of  my  collected  cases,  and  a  number  of  examples  have  been  placed 
on  record  in  which  the  symptoms  were  entirely  pelvic,  bowel  symptoms 
being  absent.     There   is  no  doubt   that    Shoemaker  -   strikes  the  right 

1  Ann.  Sun/.,  1916,  lxiii,  p.  353. 
-  Ann.  Surg.,  1914,  lix,  p.  42'2. 
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note  in  saying  that,  in  any  suspected  case  of  pelvic  or  utero-ovarian 
disease,  a  routine  and  thorough  examination  of  the  recto-sigmoidal 
bowel  and  its  functions  is  just  as  important  as  a  vaginal  and  uterine 
examination. 

Diagnosis. — This  can  only  be  made  after  a  careful  consideration  of 
all  the  facts  of  the  case.  Inflammatory  lesion  in  the  left  lower  quadrant 
in  a  person  of  middle  or  advanced  age  carries  with  it  a  strong  prima 
facie  possibility  of  a  diverticulitis  being  the  cause,  but.  beyond  this, 
exact  diagnosis  is  often  difficult,  and  all  special  aids  to  diagnosis  may 
have  to  be  requisitioned.  These  include:  (1)  The  sigmoidoscope, 
which  has  been  disappointing  in  the  main  in  this  condition,  though 
perhaps  some  members  may  have  had  more  fortunate  experience  ;  (2) 
the  cystoscope,  which  has  been  of  particular  value  in  a  small  number 
of  cases;  and  (3)  examination  by  X-rays.  This  last  procedure  holds 
out  most  promise  and  has  been  greatly  developed  during  the  last  few 
years.  As  may  be  expected,  the  technique  is  not  of  the  easiest,  and 
there  are  many  fallacies  in  the  appearances  noted,  but  there  is  no  doubt 
of  the  general  diagnostic  value.  The  outstanding  condition  calling  for 
differential  diagnosis  is  carcinoma.  It  may  be  and  often  is  impossible, 
not  only  before  operation  but  at  operation.  The  following  summary  of 
the  chief  points  differentiating  diverticulitis  from  carcinoma  may  be 
of  use  : — 

(D  The  absence  of  the  "  shadows  of  malignancy"'  from  the  general 
picture. 

(2)  Tendency  to  obesity,  and  maintenance  of  good  nutrition  generally. 

(8)  Long  history  of  attacks  of  abdominal  pain  in  the  left  lower 
quadrant. 

(4)  History  of  tumour  formation  with  subsequent  disappearance. 

(5)  Absence  of  blood  (visible  to  naked  eye)  in  stools,  over  a  prolonged 
period. 

(6)  Presence  of  a  vesical  fistula,  in  which  malignancy  can  be  excluded 
by  cystoscopy. 

(7)  Negative  sigmoidoscopy  as  regards  malignant  disease. 

(8)  X-ray  demonstration  of  diverticula. 
('.))  Pyrexial  attacks, 

(10)  Examination  of  blood:  the  presence  of  neutrophilic  leucocy- 
tosis  and  the  absence  of  the  specific  nuclear  changes  characteristic 
of  cancer. 

In  carcinoma  of  the  sigmoid,  loss  of  flesh  is  early,  pain  and  tend( 
are  late,  and   are  often  preceded  by  tumour.     There  are  certain  other 
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conditions  which  have  to  be  considered  in  arriving  at  a  differential 
diagnosis.  They  are :  (a)  sigmoiditis,  (b)  hyperplastic  tuberculosis, 
(c)  actinomycosis,  (d)  syphilis,  (e)  pelvic  conditions  generally. 

Treatment. — This  is  comprised  in  a  single  word — surgery — unless 
operative  interference  is  specially  contra-indicated.  As  a  physician  I 
shall  not  venture  to  discuss  particular  surgical  procedure,  but  confine 
myself  to  a  few  general  points.  In  view  of  the  potentiality  for  mischief 
of  diverticula,  all  diverticulum-bearing  gut  should  be  removed.  At 
operation  search  should  be  made  whenever  possible  for  further 
diverticula.  Recurrence  after  operation  has  occurred,  presumably 
from  neglect  of  this  point.  There  seems  to  be  a  special  liability  to 
post-operative  peritonitis,  possibly  due  to  the  chronic  infection  of  the 
inflamed  tissues  in  some  cases.  Care  should  be  taken  in  handling 
the  gut,  as  at  least  one  instance  has  occurred  of  rupture  of  a 
diverticulum  by  surgical  traumatism.  The  good  results  already 
obtained  in  certain  bladder  fistulee  should  stimulate  surgeons  to  deal 
with  such  cases. 

Lastly,  no  case  of  supposed  carcinoma  of  the  lower  bowel  must 
in  future  be  regarded  as  inoperable,  either  before  or  at  laparotomy, 
unless  diverticulitis  has  been  remembered,  fully  considered,  and 
systematically  investigated. 

Sir   John  Bland- Sutton. 

Thirty  years  ago  colic  sacculi  were  mainly  regarded  as  pathological 
curiosities,  and  our  knowledge  of  their  potentialities  for  evil  is  a  direct 
result  of  surgical  enterprise.  My  interest  in  them  was  aroused  when 
trying  to  find  an  explanation  of  the  phenomenon  known  as  "spontaneous 
disappearance  of  abdominal  tumours."  This  matter  was  discussed  in  the 
Royal  Medical  and  Chirurgical  Society  in  1894  by  Mr.  Greig  Smith.1  and 
increasing  experience  in  abdominal  surgery  enabled  me  to  learn  the  part 
played  by  colic  sacculi  in  producing  localized  swellings  in  the  belly,  which 
sometimes  disappear  by  expectant  treatment.  The  phrase  "  spontaneous 
disappearance  of  abdominal  tumours  "  disappeared  from  surgical  phrase- 
ology when  surgeons  learned  that  acute  and  chronic  diverticulitis,  or 
sacculitis  (names  as  ugly  and  cacophanous  as  appendicitis)  mimic  many 
important  lesions,  especially  acute  and  chronic  appendicitis,  cholecystitis, 
tumours  of  the  stomach,  subdiaphragmatic  abscess,  perigastric  abscess, 

i  Med   Chir.  Trans.,  1894,  Ixxvii,  p.  L89. 
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splenic  abscess,  tubal  infections,  ovarian  abscess,  cancer  of  the  uterus, 
and  infected  uterine  fibroids. 

The  extraordinary  feature  of  sacculitis  (or  pericolitis)  is  its  mimicry 
of  cancer  of  the  colon.  In  1901  I  excised  the  sigmoid  flexure  of  a 
spinster,  aged  60,  under  the  impression  that  it  was  cancerous.  After 
the  operation,  critical  examination  of  the  tumour  proved  that  the 
supposed  cancerous  mass  was  a  pericolic  mass  due  to  infection  of  a 
sacculus  caused  by  a  piece  of  straw.  The  patient  recovered.  This. 
with  a  case  of  epiploic  abscess,  was  described  before  the  Medico- 
Chirurgical  Society  of  Nottingham  in  190.':>,  and  full  details  are 
published  in  the  Lancet,  1903,  ii,  p.  1148.  Since  that  date  I  have 
seen  and  operated  on  many  similar  cases,  and  it  is  clear  that  in  the 
past  patients  have  submitted  to  colotomy  and  colostomy  under  the 
belief  that  they  were  suffering  from  colic  cancer  ;  subsequently  the 
lump  disappeared  and  the  patients  survived  the  operation  many  years, 
and  at  death  there  has  been  no  evidence  of  tumour.  This  admits  of 
no  doubt.  Also  cases  are  not  uncommon  in  which  a  swelling  is  detected 
in  connexion  with  the  large  gut ;  a  diagnosis  of  cancer  is  made  and  the 
patient  is  advised  to  submit  to  an  operation,  but,  he  obstinately  refuses, 
and  in  due  course  the  swelling  disappears  in  spite  of  the  gloomiest 
prognostications  of  physicians  and  surgeons  of  great  experience  and 
repute,  and  the  patient  lives  to  mock  at  his  advisers.  The  disappearance 
of  the  mass  is  due  to  pus  or  the  exudate  finding  a  channel  of  escape. 

During  the  last  ten  years  acute  diverticulitis,  especially  in  the  lower 
abdomen,  is  recognized  with  the  same  certainty  as  acute  and  chronic 
appendicitis.  The  disquieting  feature  of  these  new  things  in  abdominal 
surgery  is  the  fact  that  as  we  grow  older  colic  sacculi  tend  to  inert 
in  number,  and  as  many  as  200  have  been  counted  on  a  colon.  Thus 
diverticulitis  is  a  newly  discovered  "bane  of  elders." 

As  prevention  is  better  than  cure,  it  will  be  the   duty  of  the   family 
medical  attendant  to  encourage  men  and  women  after   middle   lift 
have  efficient  sets  of  teeth,  and  warn  them  against  gobbling  indigestible 
food  or  bolting  hot  unpalatable  morsels. 

Dr.  E.   I.  Spriggs  (Banff). 

The  knowledge  I   have  on   this  subject   of  diverticulitis — and  this 
probably   applies   to   many   of  us — I   have   derived   from    Dr.   Tell:: 
papers,  and  most  of  it  from  the  valuable  monograph  which  Dr.  Telling 
and  Dr.  Gruner    published    two    years    ago.      We    have    learned    that 


66  Spriggs  :    Discussion  on  Diverticulitis 

diverticula  occurring  in  the  colon  are  small  and  multiple,  that  they 
are  commonest  in  the  sigmoid  flexure,  that  they  generally  occur  in 
people  over  40  years  of  age,  and  that  the  majority  of  them  occur  in 
men.  Since  1917,  an  American  writer,  D.  Boberts,  has  published  a 
series  of  twenty-four  cases,  and  had  made  the  diagnosis  with  X-rays  in 
twenty-two.  He  expressed  the  opinion  that  these  diverticula  of  the 
colon  are  exceedingly  common.  Another  American  writer,  J.  W. 
Keefe,  has  also  used  X-rays  in  detecting  diverticula. 

Our  experience  at  Duff  House  is  as  follows :  We  have  X-ray 
photographs  of  between  twelve  and  thirteen  hundred  alimentary  canals, 
taken  consecutively.  I  cross  out  the  first  two  to  three  hundred,  because 
we  had  not  learned  then  the  importance  of  taking  frequent  photographs 
to  observe  detail  in  any  part  of  the  alimentary  canal.  In  the  last 
1,000  cases  we  have  seen  diverticula  of  the  colon  six  times.  I  do 
not  mean  there  have  been  diverticula  of  the  colon  only  six  times  in 
that  number  of  cases,  because  there  are  cases  in  which  attention  is  not 
directed  to  the  colon,  and  in  which,  at  the  various  screenings,  the 
sigmoid  is  not  well  seen.  But  certainly  in  the  last  few  hundred  cases 
steps  have  been  taken  to  get  a  good  view  of  the  sigmoid  by  repeating 
the  opaque  meal  if  necessary  or  giving  a  barium  enema.  So  I  do  not 
think  diverticula,  as  observed  by  X-rays,  are  very  common.  Of  course 
some  may  not  be  seen  because  they  do  not  happen  to  be  in  profile,  or 
because  the  diverticula  are  filled  with  faeces,  which  not  having  been 
emptied  out  by  the  preliminary  purging,  prevent  opaque  substance  from 
entering.  But  they  are  not  so  numerous  as  some  believe,  or  more  would 
get  on  to  the  plate  in  the  examination  of  a  large  series.  If  the  diverti- 
cula retain  faecal  material,  it  is  easier  still  to  recognize  them,  provided 
the  barium  enters  some  of  them,  because  after  the  rest  of  the  bowel  is 
emptied,  the  diverticular  contents  remain  and  give  the  characteristic 
picture  of  a  chain  of  opaque  bodies. 

I  will  now  show,  by  means  of  the  epidiascope,  photographs  taken 
by  Mr.  Marxer  from  these  cases.  I  shall  not  weary  you  with  clinical 
histories,  but  will  give  a  summary  of  them  when  I  have  shown  the 
slides. 

All  the  patients  were  males,  and  their  ages  ranged  from  53  to  71. 
One  patient  had  a  single  diverticulum  only,  in  the  middle  of  the 
transverse  colon.  Five  had  multiple  diverticula.  Of  these  five,  two 
also  had  diverticula  in  the  terminal  ileum,  and  one  of  them  had  a 
diverticulum  in  the  third  part  of  the  duodenum,  a  large  single  one. 

It  is  believed  that   diverticula  of  the   colon  are  due,  as  Dr.  Telling 


Section  of  Surgery  :    Sub-Section  of  Proctology  67 

has  said,  to  extrusions  at  weak  places,  and  I  think  that  the  pictures 
support  that  view,  in  so  far  as  the  diverticula  are  seen  to  occur 
where  muscular  contraction  may  be  expected  to  be  specially  vigorous 
and  pressure  inside  the  lumen  of  the  bowel  to  be  specially  high, 
namely,  towards  the  end  of  the  small  gut  and  towards  the  end  of 
the  large  gut. 

With  regard  to  the  role  of  constipation,  one  of  these  patients  had 
had  severe  constipation  for  many  years.  Four  had  had  only  moderate 
or  intermittent  constipation,  and  one  had  not  had  any.  Constipation 
from  the  X-ray  point  of  view — delay  in  the  rate  of  passage  of  the 
opaque  meal  through  the  intestine — was  present  in  two  out  of  the 
six  patients — i.e.,  the  material  did  not  pass  through  in  seventy-two 
hours.  One  of  the  patients  showed  hypertonus  of  the  colon,  and  one  of 
pelvic  loop  only. 

This  is  a  very  small  series,  but  I  show  it   because,  first,  I   believe 
that  diverticula,  with  adequate   examination,  can  be  easily  recognized 
by  X-rays.     Secondly,   because  it  is  an   early   series.     In   none  of  the 
cases  was  there  any  symptom  which  could  be  clearly  attributed  to  the 
diverticula,  though   I  must  qualify  that  by  mentioning  particularly  two 
patients.     In  one  we  thought  there  was  probably  an  adhesion  of  part  of 
the  sigmoid  :  this  is  the  man  who  showed  a  single  small  diverticulum 
in  the  middle  of  the  colon.     He  had  a  number  of  other  symptoms,  and 
was    suffering    from    the    neurasthenia,  which   is    observed  sometimes 
after  severe  venereal  infection.      So  there  were  other  causes  to  account 
for  his  symptoms,  and   there  was   nothing  which,    from  Dr.  Telli; 
description,  could  be  called  diverticulitis.     Another  case  was  that  of  an 
elderly  man  with  arteriosclerosis,  who  had  vague  abdominal  symptom-. 
We  could  see  that  his  appendix  was   retrocecal.     He   had  had   two  or 
three  attacks  of  what  was  regarded  as  appendicitis,  as   I   believe  thev 
were.     He  was  not,  on  other  grounds,  suitable  for  operation,  and  1-  now 
well.    Of  the  other  four  cases,  one  is  under  treatment.    He  has  sympi 
typical  of  duodenal   ulcer,  and   there   is  a   deformity  of  the  first  pa 
the  duodenum  :  but  there  are   no  bowel   symptoms.     The  other  t: 
suffered  from  achylia,  or  poverty  of  gastric  juice,  chronic  appendii 
confirmed  by  operation,  and  duodenal  ulcer.     All  are  well,  and  ared 
their  work.     We  are,  of  course,   watching   them,  but,  so  tar.  no  com- 
plications have  developed. 
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Mr.  McAdam  Eccles. 

It  is  probable  that  "  diverticulitis  "  is  more  common  than  is  usually 
thought.  The  two  forms  are  acute  and  chronic.  The  large  intestine 
is  the  most  frequent  portion  of  the  bowel  to  be  involved.  Acquired 
diverticula  are  generally  multiple.  It  is  by  no  means  rare  to  find  the 
diverticula  running  out  into  masses  of  fat,  sometimes  into  actual 
appendices  epiploic®.  The  acute  variety  when  occurring  in  the  pelvic 
colon  may  cause  suppuration  around  the  loop,  and  give  rise  to  a  con- 
dition termed  erroneously  "  left-sided  appendicitis."  I  have  on  several 
occasions  opened  abscesses  in  the  left  iliac  fossa,  which  I  have  little 
doubt  were  due  to  perforation  of  these  diverticula.  The  chronic  form 
in  this  region  is  of  great  interest  because  of  its  similarity  to 
carcinoma  in  the  same  part.  The  lesion  occurs  more  frequently  in 
men,  and  in  men  after  middle  life.  It  gives  rise  to  troublesome 
constipation,  with  much  flatulency,  and  considerable  distress  from 
frequent  desire  to  defsecate.  A  tumour  forms,  and  then  with  some 
emaciation,  nearly  every  sign  and  symptom  of  malignant  disease,  except 
haemorrhage,  is  present.  Even  when  the  abdomen  is  opened  it  is 
difficult  in  many  cases  to  be  sure  whether  a  simple  or  a  malignant  con- 
dition is  present.  The  specimen  shown  is  a  typical  one  which  I 
removed  from  a  gentleman  aged  74,  in  November,  1913.  I  had  a 
letter  from  him  two  days  ago  to  say  he  was  now  80  years,  and  that  he 
was  in  "rude  health  and  very  active,"  and  had  no  return  whatever  of 
any  of  his  troublesome  symptoms.  It  will  be  seen  that  the  lumen  of 
the  pelvic  colon  has  been  very  greatly  narrowed,  that  there  are 
numerous  diverticula.  In  some  instances  a  fairly  certain  diagnosis  can 
be  made  by  the  appearance  presented  in  a  skiagram  taken  after  the 
rectal  injection  of  barium  under  a  vertical  pressure  of  3  ft.  Several  of 
the  diverticula  will  be  seen  radiating  from  the  lumen  of  the  gut. 
Probably  excision  of  the  narrowed  portion  of  the  bowel  is  the  most 
appropriate  treatment. 

Mr.  G.  Grey   Turner  (Ncwcastle-on-Tyne). 

My  interest  in  this  subject  was  first  aroused  in  the  year  1903, 
when,  as  Surgical  Registrar,  I  had  an  opportunity  of  seeing  Professor 
Morison  remove  what  was  supposed  to  be  a  malignant  growth  of  the 
sigmoid  flexure  in  a  man  aged  GO.  On  examining  the  specimen  T  found 
it  did  not    present   the   ordinary   features   of   malignant   disease,    and 
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careful  scrutiny  showed  that  it  was  an  example  of  diverticulitis.  The 
patient  died,  and  at  a  later  stage  we  found  the  diverticula  extended 
from  the  middle  of  the  transverse  colon  to  the  point  at  which  the 
sigmoid  had  been  divided,  but  none  were  present  in  the  bowel  below. 
It  is  rather  curious  that  we  should  have  overlooked  the  importance  of 
these  conditions  at  that  time,  because  a  paper  by  Schreiber  was 
epitomized  in  the  Medical  Revietr  of  about  that  period.1  Since  then  I 
have  had  the  opportunity  of  seeing  many  cases  which  have  illustrated 
practically  all  the  clinical  features  mentioned  by  Dr.  Maxwell  Telling 
in  his  very  complete  opening  paper. 

I  will  speak  of  three  particular  instances.  One  was  that  of  a  lady, 
aged  34,  upon  whom  I  operated  in  1904,  under  the  impression  that  she 
was  suffering  from  appendicitis.  There  was  a  typical  attack,  followed 
by  the  development  of  a  lump  in  the  right  iliac  fossa.  At  the  operation, 
however,  the  appendix  was  found  to  be  normal,  and,  on  further  exam- 
ination, a  hard  mass  was  found  in  the  caecum,  with  great  oedema  of  the 
retro-peritoneal  tissue  and  a  small  diverticulum  at  the  caput.  The 
caecum  and  ascending  colon  were  excised  and  an  anastomosis  made. 
Subsequent  investigation  of  the  specimen  showed  that  the  mass  was 
entirely  inflammatory  around  a  diverticulum,  and  that  the  one  at  the 
apex  of  the  caecum  showed  no  pathological  change.  That  patient 
recovered,  and  is  at  present  alive  and  well  and  without  any  symptoms 
suggesting  the  presence  of  further  diverticula  ;  none  were  noticed  when 
the  anastomosis  was  made. 

The  second  case  I  want  to  mention  is  probably  one  of  the  curiosities 
of  pathology.     It  was  that  of  a  man  aged  GO,  who  was  admitted  to  the 
hospital  in  1902  because  of  retention  of  urine.     He  said  the  condition 
had  come  on  gradually,  and  that  as  it  had  been  found  impossible  to 
relieve   him   by  catheters   an   attempt  had   been   made   to   empty   the 
bladder  by  suprapubic  tapping.     Afterwards  the  patient  became  very 
ill,  and  was  admitted  with  obvious  peritonitis,  from  which  he  soon  died. 
1  made  a  post-mortem  examination,  and  found  extensive  septic  peri- 
tonitis, with  faeces  all  over  the  abdominal  cavity.      Low  in  the  sigmoid 
there  was  a  mass  which  I  took  to  be  cancer,  and  above  that  a  la 
hole  in  the  wall  of  the  bowel.     Further  examination  showed  a  larg< 
gall-stone  free  in  the  pouch  of  Douglas,  and  this  gall-stone  just  pas 
the   hole   in   the   colon,  and   had   evidently  been    extruded    from    the 
intestine  above  the  supposed   growth.      There  was   a   communication 

1  Med.  Rev.,  L902,  v,  p.  787. 
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between  the  gall-bladder  and  the  duodenum  and  the  hepatic  flexure, 
and  a  calculus  projected  from  the  viscus  through  the  hole  in  the  large 
bowel.  The  specimen  was  put  aside  for  further  investigation,  but  no 
use  was  made  of  it  until  1908,  when  I  was  particularly  interested  in  the 
subject  of  gall-stone  ileus,  and  it  was  then  that  I  discovered  that  the 
supposed  growth  was  not  malignant,  but  was  a  typical  example  of 
diverticulitis. 

The  third  case  was  that  of  a  man  on  whom  I  operated  because  of 
pelvic  peritonitis  of  undetermined  origin.  It  turned  out  to  be  due  to 
the  perforation  of  a  diverticulum  in  the  sigmoid.  Unfortunately  the 
patient  died  of  pulmonary  embolism.  That  afforded  us  an  opportunity 
of  making  a  complete  examination,  and,  although  a  most  careful  search 
was  made,  we  could  only  discover  three  diverticula  in  the  affected  bowel, 
and  it  was  one  of  these  which  was  ruptured.  They  were  the  smallest 
diverticula  I  have  seen. 

With  regard  to  the  aetiology  of  the  condition,  I  very  much  regret 
that  Professor  Keith  is  not  here,  as  I  know  he  holds  strong  views  on 
this  matter,  views  opposite  to  those  I  have  formed.  I  think  this 
condition  is  essentially  congenital  in  origin.  By  that  I  do  not  mean 
that  the  fully-developed  disease  is  present  at  birth,  but  that  the  factors 
which  allow  it  to  develop  are  there,  and  are  due  to  the  anatomical 
arrangement  of  the  parts.  I  do  not  know  whether  that  is  true,  but,  if 
it  is,  it  would  bring  the  explanation  of  this  condition  into  line  with  the 
general  surgical  principles  which  we  recognize  in  connexion  with  the 
other  diverticula,  which  are  so  much  more  common  in  the  small 
intestine.  Even  if  present  at  birth,  these  conditions  may  only  develop 
gradually,  liecently  I  operated  upon  a  lady  aged  60  for  what  turned 
out  to  be  a  diverticulum  of  the  duodenum,  and  even  at  that  age  it  had 
not  been  completely  distended,  for  there  were  large  masses  of  mucous 
membrane  thrown  into  rugae  at  the  apex. 

Dr.  Maxwell  Telling  mentioned  the  case  of  a  man  who  had  a 
diverticulum  in  the  bladder  associated  with  diverticulitis  of  the  colon. 
I  had  a  similar  case  in  which  I  found  two  large  so-called  saccules  in 
connexion  with  the  left  ureter,  in  a  man  who  died  from  perforation  of 
a  diverticulum  in  the  colon.  I  think  extended  experience  has  led  one 
to  believe  that  most  of  the  saccules  in  the  bladder  are  not  dependent 
upon  obstruction,  but  are  of  congenital  origin. 

With  regard  to  diagnosis,  I  have  been  painfully  struck  with  the 
wonderful  stories  which  these  patients  tell  of  long-continued  trouble 
when  we  go  carefully  into  their  histories,  stimulated  by  the  discoveries 
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of  the  operation  table  !     In  one  of  my  patients — I  show  the  specimen 
here — the  history  is  of  ten  years'  duration. 

In  reference  to  the  use  of  the  sigmoidoscope,  I  think  we  owe  much 
to  that  instrument  simply  on  negative  findings.  We  may  think  we 
have  a  case  of  malignant  growth  in  the  lower  bowel,  but  there  is 
nothing  to  be  seen.  While  Dr.  Spriggs  was  speaking  it  occurred  to  me 
that  it  might  be  a  good  thing  in  these  cases  not  to  be  content  with  a 
bismuth  meal,  but  to  give  a  series  of  such  meals  at  varying  intervals, 
so  that  the  bismuth  or  barium  would  have  time  to  worm  itself  into  the 
small  diverticula. 

So  far  as  treatment  is  concerned,  I  would  like  to  mention  two  cases. 
One  was  that  of  a  lady,  aged  55,  who  came  under  my  observation  nearly 
seven  years  ago.  She  presented  symptoms  which,  we  were  led  to  believe, 
depended  upon  an  inflammatory  condition  in  connexion  with  an  old 
ectopic  gestation  in  the  left  side  of  the  pelvis.  On  opening  the  abdomen 
I  found  this  pelvic  condition  was  really  a  mass  of  bowel,  and,  on 
separating  it,  I  saw  that  there  were  diverticula  above  it.  It  was  in 
such  a  position  that  it  would  have  been  difficult  to  excise  it  and  make 
an  anastomosis,  and  I  did  not  care  to  cut  it  away  and  make  a  permanent 
colotomy,  as  one  would  have  been  glad  to  do  if  it  had  been  malignant. 
Therefore  I  made  a  colotomy  alone.  The  patient  remained  well  eighteen 
months,  and  at  the  end  of  that  time  she  developed  intestinal  obstruction, 
and  I  had  to  reopen  the  colotomy  wound.  Afterwards  she  took  care  of 
the  lower  segment  of  the  bowel  by  washing  it  through  with  saline,  and 
kept  well  for  five  years.  At  the  end  of  that  time  she  developed  another 
inflammatory  mass,  terminating  in  an  abscess,  which  burst  at  the  lower 
end  of  the  abdominal  incision.  She  got  over  that,  with  the  persistence 
of  a  small  mucous  fistula,  and  is  now  in  fair  condition. 

When  surgeons  get  to  know  this  condition  better,  and  talk  about  it 
as  we   are  talking   to-night,  it  will  gradually  filter   down  to  become 
common  knowledge  among  those  who  see  people  in  earlier  stages  of 
disease,  and  it  is  certain  that  cases  will  come  to  us  for  advice  and  treat- 
ment.    And  then  our  difficulties  as  surgeons  will,  I  think,  comment 
It  is  all  very  well  to  say  surgery  is  the  only  remedy,  but  it  is  a  formid- 
able undertaking  to  excise  a  colon  simply  because  it  harbours  multiph 
diverticula  which  have  not  caused  serious  symptoms  !      It  has  boon   my 
province  to  operate  on  two  such  cases.     In  one  the  man  had  Buffered 
from  symptoms  which  justified  exploration.     In  that  case  it  would  i 
been  dangerous  to  remove  the  whole  bowel,  aud  I  had  to  be  content 
with  inverting  several  of  the  more  prominent  diverticula  and  Btitching 
ap— 17 
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over  the  peritoneal  pocket  thus  left.  Other  doubtful  areas  were  covered 
with  the  neighbouring  appendices  epiploicae ;  in  that  way  more  serious 
consequences  would  be  staved  off  until  something  could  be  done.  The 
patient  was  told  of  the  necessity  for  exercising  care  with  the  bowel. 
That  is  nearly  eighteen  months  ago,  and  the  patient  remains  in  good 
health.  In  another  case  the  diverticula  were  too  rigid,  and  I  could  not 
treat  them  in  that  way.  The  patient  was  an  old  lady,  and  they  were 
covered  with  fat.     Therefore  I  left  them  alone  and  closed  the  abdomen. 

Mr.  G.  Grey  Turner  also  showed  the  following  specimens  : — 

(1)  Diverticulitis  of  the  Sigmoid  excised  under  the  Impression  that  the 
Condition  %oas  Malignant.  —  The  operation  was  performed  by  Professor 
Rutherford  Morison  in  August  of  1903.  The  condition  was  recognized  as 
being  due  to  diverticulitis,  and  was  correctly  described  in  the  notes,  but  the 
case  was  not  published  until  1912. 

(2)  Diverticulitis  of  Ascending  Colon.  —  The  caecum,  with  part  of  the 
ascending  colon  and  ileum,  excised  from  a  female,  aged  34.  The  specimen 
shows  two  diverticula.  One  was  inflamed,  and  during  life  formed  a  hai'd 
mass  associated  with  retroperitoneal  oedema.  The  condition  was  diagnosed 
as  appendicitis.  No  other  diverticula  were  noticed  during  the  course  of  the 
operation,  and  the  patient  is  alive  and  well  fourteen  years  after  the  operation. 

(3)  An  Example  of  Diverticulitis  of  the  Sigmoid  which  simulated  Malignant 
Disease  and  in  which  Obstruction  was  precipitated  by  the  Impaction  of  a  Large 
Gall-stone. — The  latter  ulcerated  through  the  bowel,  and  was  found  free  in  the 
peritoneal  cavity,  death  occurring  from  general  peritonitis.  The  patient  was 
a  man,  aged  57,  seen  in  1902.  The  true  nature  of  the  condition  was  not 
appreciated  until  the  specimen  was  re-examined  in  1908. 

(4)  Serial  Sections  of  a  Specimen  of  Diverticulitis  of  the  Sigmoid,  excised 
under  the  Impression  that  it  was  malignant. — The  patient  was  a  man,  aged  69, 
who  had  suffered  for  nearly  ten  years  from  attacks  of  abdominal  pain  with 
tenderness  in  the  lower  abdomen.  The  bowels  were  usually  lax,  and  he  never 
passed  blood  or  mucus.  An  impending  attack  was  often  warded  off  by  a  dose 
of  physic.  After  an  especially  bad  seizure  a  "lump"  was  discovered,  and  he 
began  to  lose  weight.  The  operation  disclosed  a  large  hard  mass  adherent  to 
the  bladder  and  apparently  undoubtedly  malignant.  It  was  excised  and  the 
bowel  anastomosed.  The  patient  recovered  with  a  tiny  fyecal  fistula,  and  lived 
in  good  health  for  six  years  afterwards. 

(5)  Carcinoma  if  I  In-  Sigmoid;  Multiple  Diverticula  i  Rupture  of  Diver- 
ticuXum  with  Fatal  "Peritonitis. — -Specimen  obtained  from  a  man,  aged  70, 
admitted  to  hospital  witli  peritonitis,  which  proved  fatal  eighteen  hours  after 
a  sudden  onset. 
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Mr.  Eutherford  Morison  (Newcastle-on-Tyne). 

For  centuries  certain  deformities  of  the  blood-vessels  and  urinary 
bladder  have  been  recognized  and  described  as  sacculi — sacculated 
aneurysms,  sacculi  of  the  veins,  and  sacculated  bladders  have  been  for 
all  this  time  acknowledged  conditions,  so  that  they  have  the  hall-mark 
of  tradition.  It  is  now  known  that  all  of  the  hollow  viscera  may  be 
similarly  affected,  but  confusion  has  arisen  because  these  protrusions 
have  been  described,  chiefly  by  Americans,  as  diverticula,  and  Dr. 
W.  H.  Maxwell  Telling  has  followed  their  example.  His  excuse — 1 
cannot  think  of  it  as  a  reason — is  that  sacculation  of  the  colon  has  been 
described  by  the  anatomists  as  its  normal  condition.  This  difficulty  can 
be  got  over  by  regarding  ordinary  sacculation  as  normal,  and  acquired 
sacculation  as  pathological,  and  this  is  easier  when  it  is  remembered 
that  that  part  of  the  colon,  the  sigmoid  loop,  most  generally  affected  by 
pathological  sacculi  is  at  times  almost  devoid  of  the  normal  sacculation. 

The  name  in  this  matter  is  of  great  fundamental  importance,  because 
it  involves  a  principle  on  which  the  progress  of  surgery  depends.  If 
each  small  part  of  the  body  is  to  be  considered  as  the  possessor  of 
diseases  peculiar  and  special  to  itself,  then  all  real  advance  is  impossible. 
The  fact  is,  and  all  educated  specialists  recognize  it,  that  the  same 
pathology  is  applicable  to  all  parts  of  the  body,  and  that  in  similarly 
constituted  parts  of  it  even  the  smaller  details  of  disease  are,  in 
essential  qualifications,  alike.  The  signs  of  resistance  of  the  tissues  to 
their  enemies  (pathology)  are  relatively  simple  in  their  manifestations 
when  compared  with  anatomical  and  physiological  problems. 

Another  reason  for  my  objection  to  the  term  "  diverticulitis  "  is  that 
since  Meckel's  diverticulum  was  known  this  name  has  had  a  special 
significance.  This  anomaly  is  of  congenital  origin;  all  coats  of  the 
intestine  enter  into  its  composition  ;  it  has  a  special  vascular  supply  of 
its  own ;  is  single,  and  is  found  at  any  age.  These  qualifications  are 
common  to  all  the  ordinary  intestinal  diverticula,  such  as  the  vermiform 
appendix,  and  those  associated  with  small  pancreatic  outgrowths. 

The   sacculi  are  not  of  congenital   origin,  but  are   acquired  :  then 
walls  are  thin  and  not  composed  of  all  the  coats  of  the  intestine  :  tl 
have  no  special  vascular  supply  ;  they  are  multiple,  and  rounded  in  shape 
and  almost  limited  to  elderly  adults;  they  have  been  found  in  all  of  th<- 
hollow  viscera  and  are  of  an  importance  not  yet  fully  realized.     Tl 
is  the  same  difference  between  a  sacculus  and  a  diverticulum  as  tl 
is  between  an  acquired  and  a  congenital  hernia. 
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The  only  excuse  for  confounding  them  with  the  diverticula  is  that 
the  pathology  of  both  is  the  same.  Both  may  harbour  faecal  concretions 
or  foreign  bodies,  and  inflammation  in  them  leads  to  the  same  results — 
gangrene  and  perforation  and  general  peritonitis ;  ulceration  and 
sloughing  with  abscess  formation ;  or  inflammatory  thickening  and 
fibrosis,  closely  resembling  a  malignant  growth  of  the  bowel.  The  last 
condition  is  described,  especially  by  American  authors,  as  "  peridiverti- 
culitis," and  it  is  a  very  important  one,  but  not  special  to  the  colon.  It 
may  be  found  in  a  portion  of  intestine,  reduced  after  strangulation  ;  it 
has  been  found  in  the  stomach  (and  called  linitis  plastica)  ;  it  occurs  in 
the  skin  (and  is  called  keloid  or  pseudo-keloid)  ;  it  occurs  in  the  caecum 
(and  when  due  either  to  subacute  sepsis  or  to  tubercle  is  apt  to  be 
called  hyperplastic  tuberculosis).  In  all,  it  is  difficult  to  distinguish 
clinically,  and  in  some  pathologically,  from  cancer  ;  in  all  it  may  be  due 
to  subacute  sepsis,  to  tubercle  or  to  cancer. 

If  the  Sub-section  of  Proctology  is  convinced  by  my  reasoning,  the 
name  "diverticulitis"  will  be  replaced  by  "  sacculitis,"  and  I  think 
with  advantage. 


Mr.  Hamilton  Drummond  (Newcastle-on-Tyne). 

During  a  period  of  over  eighteen  months  I  have  examined  the 
intestines  of  all  the  bodies  upon  which  post-mortem  examination  was 
made  in  the  Royal  Victoria  Infirmary,  Newcastle-upon-Tyne,  with  a 
view  of  investigating  the  aetiology  of  pathological  sacculi  of  the  large 
intestine — about  500  bodies.  During  this  period  I  met  with  twenty-two 
specimens  showing  marked  condition  of  pathological  sacculi,  and  these 
were  from  the  bodies  of  people  who  died  from  causes  that  had  nothing 
to  do  with  intestinal  lesion,  in  many  cases  they  were  found  in  the  pelvic 
colon  only. 

It  was  an  interesting  and  somewhat  remarkable  fact  that  in  five  of 
the  cases  in  which  sacculi  were  found  in  the  colon  there  were  also 
saccules  in  other  hollow  viscera :  for  example,  in  four  there  were 
saccules  in  the  small  intestine,  the  opening  appearing  between  the 
leaves  of  the  mesentery  ;  and  in  one  case  there  were  multiple  sacculi  in 
the  bladder  wall.  This  tendency  to  diffuse  sacculation  would  seem  to 
have  an  important  bearing  upon  the  causation  of  sacculi  of  the  colon 
as  it  suggests  a  more  or  less  general  weakness  (perhaps  congenital)  of 
the  non-striated  muscle  tissue  throughout  the  body. 
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Stress  has  been  laid  upon  venous  congestion  as  a  predisposing  cause 
in  the  production  of  pathological  sacculi  of  the  colon,  and  in  this  con- 
nexion I  might  mention  that  many  of  the  bodies  examined  in  the 
post-mortem  room,  when  searching  for  specimens  of  sacculi,  were  cases 
of  chronic  heart  disease  with  marked  back  pressure  and  in  elderly 
people,  and  that  in  none  of  these  were  saccules  found,  a  fact  which 
does  not  support  the  venous  congestion  theory. 

Intestinal  obstruction  is  another  cause  put  forward  in  attempting  to 
explain  the  development  of  sacculi,  but  in  only  two  out  of  the  twenty- 
two  cases  referred  to  could  obstruction  be  said  to  be  a  factor  and  these 
were  typical  ring  cancers  with  well  marked  sacculi  above  the  growth. 

An  examination  of  the  specimens  procured  during  the  investigation 
demonstrated  that  the  sacculi  almost  invariably  took  their  origin  between 
the  mesocolic  and  one  of  the  lateral  bands,  and  frequently  opened  into 
the  appendices  epiploicae.  They  were  rarely  found  in  the  leaves  of  the 
mesentery  or  on  the  antemesenteric  aspect  of  the  gut. 

The  appearance  of  pathological  sacculi  at  these  definite  points  in 
the  bowel  wall  was,  I  venture  to  suggest,  accounted  for  by  the  anatomical 
distribution  of  the  vessels,  for  numerous  microscopical  sections  pointed 
to  the  great  frequency  with  which  these  sacculi  pushed  their  way  along 
the  course  of  vessels.  This  fact  was  pointed  out  many  years  ago  by 
Klebs  and  Graser. 


Mr.  G-arnett  Wright  (Manchester). 

The  following  is  a  record  of  a  case  of  colicovesical  fistula,  resulting 
from  diverticulitis  of  the  sigmoid  colon.  The  patient,  a  man,  aged  45. 
was  seen  by  me  on  September  80,  1911.  For  years  he  had  suffered 
from  a  urethral  discharge,  which  had  not  given  him  much  trouble  until 
six  weeks  before.  Then  he  began  to  have  pain  in  the  lower  abdomen 
and  some  difficulty  in  passing  urine.  He  was  catheterized  by  his  doctor, 
who  taught  him  to  pass  a  catheter  for  himself.  For  three  weeks  he 
had  had  pains  all  over,  with  occasional  rigors,  the  temperature  rising 
to  103°  F.  He  also  had  diarrhoea  and  vomiting,  and  three  days  before 
I  saw  him  he  began  to  pass  fasces  in  the  urine.  On  examination. 
the  pulse  was  80,  and  the  temperature  102°  F.  The  abdomen 
somewhat  distended  but  not  tender  or  rigid.  There  was  a  thick  creamy 
discharge  from  the  urethra.  The  prostate  was  rather  hard,  but  no 
fistulous  opening  could  be  felt  per  rectum.      Solid   fecal  matter  came 
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away  with  the  urine  during  the  whole  period  of  micturition,  flatus 
coming  at  the  conclusion.  A  diagnosis  of  colicovesical  fistula  was 
made,  possibly  resulting  from  gonorrheal  inflammation  of  the  bladder. 
Treatment  with  bladder  washes  for  a  time  was  recommended,  in  the 
hope  that  the  acute  symptoms  would  subside,  but  they  did  not  do  so. 
Operation  was  undertaken  on  October  30,  1911.  The  abdomen  was 
opened  through  a  median  suprapubic  incision,  and  an  appendix  epiploica 
of  the  sigmoid  colon  was  found  to  be  adherent  to  the  posterior  aspect  of 
the  bladder,  low  down  in  the  pelvis.  The  adhesion  was  divided,  and 
the  fistulous  track  between  the  bladder  and  the  colon  found  in  it. 
The  openings,  both  in  the  colon  and  the  bladder,  were  closed  by  a 
double  row  of  sutures,  the  bladder  opening  being  difficult  to  deal  with. 
The  patient  had  a  stormy  convalescence,  the  bladder  sutures  giving  way 
and  urine  escaping  from  the  wound.  The  fistula  became  re-established. 
When  the  wound  had  healed,  a  few  weeks  later,  the  abdomen  was 
re-opened  and  the  bladder  and  colon  were  again  separated  and  sutured. 
As  it  was  considered  possible  that  the  proximity  of  the  repaired  portions 
of  colon  and  bladder  might  be  responsible  for  the  re-establishment  of 
the  fistula,  the  affected  loop  of  sigmoid  was,  on  this  occasion,  fixed  up 
in  the  left  iliac  fossa  by  several  sutures.  The  abdomen  was  closed,  and 
the  patient  made  a  good  recovery. 

A  curious  feature  of  this  case  was  the  occurrence  of  uncontrollable 
hiccough  after  each  operation,  lasting  about  a  fortnight.  The  patient 
left  this  country  a  few  years  later  in  good  health. 

Mr.  R.  P.  Rowlands. 

During  the  last  ten  years  I  have  operated  upon  eight  cases  of 
diverticulitis  of  the  colon  and  one  of  the  duodenum.  Three  of  these 
operations  were  for  peritonitis,  due  to  perforation  of  a  diverticulum, 
and  are  reported  in  "  The  Operations  of  Surgery,"  ii,  p.  437.  The 
remaining  five  were  for  intestinal  obstruction,  and  were  of  great  interest 
to  me.  Two  of  these  were  published  in  the  Lancet  for  1910,  i,  p.  1194, 
and  may  be  briefly  mentioned  here. 

Case  I  was  that  of  a  very  feeble,  thin,  anemic  lady,  aged  (>0,  who  had  suffered 
from  constipation  all  her  life,  with  mitral  regurgitation,  almost  complete  intes- 
tinal obstruction,  with  oedema  of  the  legs  and  ascites.  Carcinoma  of  the  sigmoid 
colon  was  suspected.  The  colon  from  the  splenic  flexure  almost  to  the  rectum 
was  rigid,  very  thick  and  Inflamed  and  almost  solid.  She  was  too  ill  for 
resection.    A  short  circuit  was  made  with  difficulty  between  the  ileum  and  the 


Section  of  Surgery  :    Sub-section  of  Proctology  t  i 

lower  part  of  the  pelvic  colon.  This  saved  her  life  hut  did  not  cure  her. 
For  over  a  year  she  suffered  from  flatulent  distension,  and  looseness  of  the 
howels.  Secondary  resection  was  declined.  Gradually  the  diarrhoea  ceased. 
Ten  years  later  Dr.  Eyle  writes  that  '"  she  has  gone  on  well  on  the  whole, 
though  living  a  more  or  less  invalid  life.  She  has  suffered  all  along  from 
great  flatulent  distension,  and  the  howels  always  require  the  assistance  of 
cascara.  She  has  had  no  serious  or  acute  affection  of  the  howels  since  the 
operation." 

In  Cases  II  and  III,  men  aged  49  and  40,  resection  of  6  to  8  in.  of  the 
pelvic  colon  was  performed  for  what  appeared  to  he  a  malignant  disease. 
It  was  only  after  the  operation  in  each  case  that  an  accurate  diagnosis 
made  and  the  diverticula  found  after  opening  the  howel.  Microscopic 
examination  revealed  the  absence  of  carcinoma.  In  each  of  these  there  was 
stenosis  with  a  definite  tumour  the  size  of  a  hen's  egg.  Both  of  these  patients 
had  rigors  before  operation.  Both  of  them  have  remained  quite  well  and 
worked  very  hard  for  nine  years.  In  one  of  these,  resection  with  immediate 
end-to-end  union  was  adopted  and  proved  most  satisfactory.  In  the  other, 
resection  with  fixation  of  Paul's  tubes  in  the  open  ends  of  the  colon  had  been 
adopted  elsewhere.  I  closed  the  artificial  anus,  which  had  become  intolerable, 
some  three  years  later.     This  proved  very  difficult. 

Case  IV  was  that  of  a  lady,  aged  60,  who  had  many  attacks  of  pelvic  periton- 
itis during  twenty  years.  Appendicectomy  had  been  performed  elsewhere 
and  a  tumour  then  discovered  in  the  pelvic  colon.  Three  years  ago  several 
diverticula  containing  calculi  were  removed  from  the  pelvic,  iliac  and  descending 
colon,  and  the  tumour,  localized  to  the  anterior  wall  of  the  pelvic  colon,  was 
incised  and  found  to  contain  two  diverticula  full  of  pus.  These  were  excised 
and  the  bowel  closed.  The  patient  was  well  for  a  year,  but  since  then  she  has 
had  several  milder  attacks,  but  these  have  not  been  severe  enough  to  call  for 
further  operations.  This  case  illustrates  the  well-known  difficulty  of  finding 
and  removing  all  the  diverticula,  and  points  to  cylindrical  resection  of  the 
diseased  segment  of  bowel  as  the  operation  of  choice. 

Case  V  was  that  of  a  man,  aged  40,  who  had  suffered  from  many  attacks  of 
pelvic  peritonitis,  supposed  to  be  due  to  appendicitis.    Four  years  before  I  saw 
him  he  had  developed  a  colicovesical  fistula  and  was  told  he  had  inoperable 
cancer  of  the  bowel.     He  was  in  a  poor  state  and  very  miserable  when  he  eame 
to  me.     The  fistula  was  closed  by  laparotomy  :  it  was  between  the  middle  of 
the  pelvic  colon  and  the  left  side  of  the  bladder.     The  openings  in  the  bladder 
and    colon  were  closed  and  inverted.     There   were  extensive  adhesions   with 
pockets  of  pus  in  them.     The  patient  died  of  pelvic  peritonitis  and  perioa 
a  week  later.     No  diverticula  were  found  at  the  operation,  but  several  v 
found  from  within  the  lumen  of  the  bowel  alter  death.      In  such  a  late  and 
difficult   case  it  is   probabh    wise    to   start   with    a    preliminary    oolostomy. 
This  immediately  relieves  the  very  troublesome  oystitis  and  - 
the  subsequent  operations  easier  and  safer. 
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In  conclusion  I  would  urge  (1)  the  importance  of  keeping  diverti- 
culitis of  the  colon  in  mind,  when  operating  for  stricture  of  the  colon. 

(2)  That  early  resection  with  end-to-end  union  is  the  operation 
of  choice  when  a  stricture  has  developed. 

(3)  That  temporary  colostomy  is  indicated  in  late  or  complicated 
cases,  especially  when  distension  cannot  be  overcome  before  operation, 
or  a  colicovesical  fistula  exists. 

(4)  That  in  some  late  cases  a  short  circuit  may  be  made,  followed 
by  subsequent  resection,  if  necessary  and  possible.  Preferably  the 
transverse  colon  should  be  joined  to  the  pelvic  colon.  The  transverse 
colon  is  generally  healthy  and  low  in  these  obstructive  cases.  The 
subsequent  resection  is  thus  made  easier  and  more  satisfactory.  Failing 
the  transverse  colon,  the  ileum  or  caecum  may  be  joined  to  the  pelvic 
colon. 

(5)  When  temporary  colostomy  is  performed  it  appears  wise  to 
make  the  opening  only  a  little  above  the  stricture,  so  that  it  can  be 
removed  with  the  stricture  at  the  secondary  operation,  and  a  third 
operation  thus  avoided. 

(The  Meeting  was  adjourned  to  January  14.) 
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President — Mr.  J.  P.  Lockhart-Mummery,  P.R.C.S. 


DISCUSSION    ON    DIVERTICULITIS.' 

The  President. 

When  diverticulitis  was  first  described  it  was  looked  upon  as  a 
pathological  curiosity  rather  than  as  an  important  clinical  discovery, 
but  I  think  it  is  generally  recognized  now  that  diverticulitis  is  a  most 
important  clinical  condition,  and  that  it  is  nothing  like  so  rare  as  was 
at  first  supposed.  One  of  the  first  papers  on  the  subject  was  written 
by  Sir  Humphry  Rolleston,  now  President  of  the  Royal  Society  of 
Medicine.  His  paper  was  called  "Pericolitis  Sinistra,"  and  was 
published  in  the  Lancet  of  April  1,  1905.2 

Perhaps  the  greatest  importance  of  diverticulitis  lies  in  the  fact  that 
it  is  easily  and  frequently  confused  with  cancer  of  the  sigmoid  or  rectum. 
For  this  reason  the  definitive  diagnosis  between  it  and  cancer  is  of  great 
importance,  and  I  hope  we  shall  hear  some  interesting  discussions  upon 
this  point.  The  importance  of  being  able  to  distinguish  between  these 
conditions  lies  in  the  fact  that  if  diverticulitis  is  mistaken  for  cancer 
it  is  always  mistaken  for  inoperable  cancer,  as  the  tumour  is  large  and 
fixed  by  adhesions,  hence  it  usually  follows  that  no  operation  is 
performed,  and  unless,  which  is  rarely  the  case,  complete  obstruction 
is  present,  it  thus  may  happen  that  a  patient,  who  might  have  been 
saved  by  an  operation,  is  left  until  serious  septic  complications  have 
arisen,  and  it  is  too  late  to  benefit  him  much  by  operation. 

One  of  the  most  valuable  means  of  diagnosing  diverticulitis   in  its 
early   stages  is  by  means  of  the   X-rays.      The  beautiful  photogra 
shown  by  Dr.  Spriggs  demonstrate  what  can  be  done  in  this 

1  At  a  meeting  of  the  Section,  held  January  n,  19S0. 
-  Lancet,  1905,  i,  pp.  B64,  B60. 
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As  regards  the  clinical  points  in  diagnosis,  the  occurrence  of  acute 
inflammatory  attacks  with  high  temperature  and  rigors  is  a  point  very 
much  in  favour  of  diverticulitis  as  against  cancer.  The  absence  of  blood 
in  the  stools  is  also  of  some  importance.  The  fact  that  a  large  tumour 
has  existed  for  some  long  period,  and  yet  the  patient  shows  no  signs 
of  secondary  deposits,  is  also  in  favour  of  diverticulitis.  It  is  quite 
possible  for  a  surgeon  to  explore  the  abdomen  and  handle  one  of  these 
tumours  during  an  operation  without  being  able  to  distinguish  its  nature, 
but  a  large  tumour  with  very  extensive  adhesions  should  make  one 
suspect  it,  and  then  a  careful  hunt  for  diverticula  will  possibly  enable 
a  diagnosis  to  be  made.  Perforation  of  one  of  the  diverticula  into 
the  bladder  is  a  not  uncommon  complication.  It  occurred  in  four  of  my 
twenty-four  cases.  In  each  of  these  cases  there  was  an  acute  cystitis 
with  rigors,  and  flatus  and  faeces  were  passed  ^er  iirethram.  In  all  four 
the  perforation  healed  in  time  after  a  colostomy  above  the  stricture  had 
been  performed.  It  would  be  interesting  to  know  how  many  of  the 
cases  of  perforation  of  the  bladder  from  the  sigmoid,  reputed  to  be  due 
to  cancer  as  in  the  series  reported  by  Mr.  Harrison  Cripps,  were  really 
cases  of  diverticulitis.  I  myself  have  never  seen  actual  perforation 
of  the  bladder  from  cancer  of  the  intestine  in  the  sense  that  there  was 
a  passage  between  the  two  viscera. 

In  my  series  there  are  two  cases  of  secondary  carcinoma  supervening 
upon  an  old  diverticulitis.  In  both  cases  the  patient  had  been  operated 
upon  previous  to  the  onset  of  carcinoma,  and  there  were  no  signs 
of  malignancy  at  the  time  of  the  operation.  In  one  case  the  carcinoma 
appeared  to  start  in  the  walls  of  a  sinus  which  had  perforated  the 
abdominal  wall.  In  the  other  some  part  of  the  tumour  had  apparently 
become  malignant.  In  both  instances  the  patient  was  suffering  severely 
from  sepsis  around  the  diverticula  at  the  time  of  the  operation,  and  this 
sepsis  failed  to  clear  up  when  the  faeces  were  deflected,  and  had 
continued  up  to  the  time  when  obvious  malignant  disease  started. 
I  am  inclined  to  attribute  the  malignant  change  to  the  irritation 
of  chronic  sepsis  in  and  around  the  diverticula,  and  I  think  that  for 
this  reason  colostomy  should  be  performed  as  soon  as  possible  if  any 
septic  symptoms  are  present,  even  if  the  obstruction  is  not  serious 
enough  by  itself  to  warrant  it. 

The  specimen  shown  by  Mr.  Grey  Turner  raises  a  most  interesting 
point.  In  the  lower  part  of  the  specimen  there  is  a  small  carcinoma, 
and  it  looks  as  if  the  diverticula,  which  are  in  the  bowel  above  it, 
had  possibly  developed  as  a  result  of  the  stricture  caused  by  the  growth. 
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If  this  is  so,   it  means   that  we  may  have  diverticulitis  secondary  to 
carcinoma  in  the  bowel,  as  well  as  the  reverse  process. 

Treatment. — As  Dr.  Maxwell  Telling,  who  opened  the  discussion, 
said,  the  ideal  treatment  is  to  resect  the  mass,  and  rejoin  the  ends 
of  the  bowel,  or  leave  the  patient  with  a  permanent  colostomy  opening. 
I  think  most  surgeons  will  agree  with  me  in  saying  that  this  is  too 
optimistic  a  view.  In  practice  it  is  seldom  possible  on  account  of  the 
dense  adhesions  to  surrounding  structures.  Nor  is  it  advisable  to 
attempt  to  separate  these  adhesions.  They  are  not  only  very  dense  but 
intersected  with  septic  foci,  which,  if  disturbed,  will  very  probably  set 
up  acute  peritonitis.  It  must  be  comparatively  seldom  that  the  surgeon 
has  the  opportunity  of  performing  a  complete  primary  resection  in  these 
cases.  In  my  series  only  four  cases  could  be  treated  in  this  way. 
Three,  however,  who  were  so  treated  made  good  recoveries,  but  in  one 
(Case  10,  p.  82),  resected  by  Sir  Gordon  Watson,  the  diverticulitis  recurred 
in  the  descending  colon,  necessitating  a  subsequent  short  circuit.  The 
patient  has,  however,  done  well,  and  this  is  the  case  the  X-ray  photo- 
graphs of  which  Dr.  Jordan  is  exhibiting.  In  the  great  majority 
of  cases  resection  of  the  affected  portion  of  the  colon  is  not  possible,  and 
the  alternative  lies  between  short-circuiting  the  stricture  or  performing 
a  colostomy  above  it.  If  a  short  circuit  is  done,  it  is  important  to  be 
sure  that  only  healthy  bowel  is  used  for  the  anastomosis,  and  that 
the  tumour  itself  is  not  interfered  with.  In  most  cases  colostomy 
is  alone  possible,  and  transverse  colostomy  will  have  to  be  performed  in 
order  to  get  well  above  the  diseased  area.  Patients,  not  unnaturally, 
object  to  the  performance  of  colostomy,  but  I  would  strongly  urge  that, 
in  view  of  the  very  serious  septic  complications  which  tend  to  occur, 
operation  should  be  performed  early,  and  that  we  should  not  wait  until 
it  becomes  urgent.  The  results  of  colostomy  in  these  cases  are  extra- 
ordinarily satisfactory.  If  the  disease  has  not  progressed  too  far  befi'iv 
operation,  it  becomes  completely  arrested  after  colostomy,  and  the 
patient  regains  normal  health.  After  a  time,  when  all  signs  and 
symptoms  of  active  trouble  in  the  diseased  section  of  bowel  have 
disappeared,  the  question  of  resection  and  closing  the  colostomy  can  be 
considered,  and  I  am  assured  that  this  is  a  far  safer  plan  than  attempt 
to  do  a  primary  resection  in  a  doubtful  case.  I  would  most  strongly 
urge  that  the  operation  of  choice  in  diverticulitis  is  colostomy  above  the 
obstruction,  or  short-circuiting  it,  and  that  only  in  exceptional  <.".  1  oum- 
stances  should  an  attempt  be  made  to  do  primary  resection  of  ti 
highly  septic  tumours.  In  cases  accompanied  by  perforation  of 
bladder,  colostomy  is  indicated  even  if  resection  can  be  done  later. 
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As  will  be  seen  from  the  printed  table  of  cases,  my  series  show  an 
average  age  of  60,  which  corresponds  very  closely  with  that  of  other 
observers. 

Table   of   Cases   of   Diverticulitis. 


Diagnosis 

Sex 

Age 

confirmed   by 
operation 

Region 

Main  symptoms 

Length  of 
history 

Treatment  and  results 

1 

P. 

63 

Yes 

Sigmoid 

Chronic  obstruction  ; 
pain 

— 

Patient  died  from 
another  surgeon 
attempting  to  sepa- 
ra  te  adhesions  ; 
general  peritonitis 

M. 

68 

Yes 

Sigmoid 

Pain     and     chronic 

Three  years' 

Patient   operated   on 

2 

constipation 

history  of 
pain; 
tumour 
felt     iliac 
region 

for  supposed  cancer ; 
the  abdomen  was 
reclosed  and  patient 
treated  with  petro- 
leum 

3 

M. 

65 

Yes 

Sigmoid, 

Pain     and     chronic 

Several 

Diagnosis  by  sigmoid- 

lower end 

obstruction  ;    pain- 
ful meso-iliao  fossa 

years 

oscope  and  X-rays 
previous  to  opera- 
tion ;  ileo-sigmoido- 
stomy ;  patient  well 
six  years  later 

4 

M. 

65 

Yes 

Sigmoid 

Acute       obstruction 
relieved  with  diffi- 
culty ;    tumour    in 
iliac  fossa 

Two  months 

Complete  resection 
successfully  per- 
formed by  the  Mayo 
brothers 

5 

M. 

64 

No 

Sigmoid 

Chronic  obstruction 

Fifteen 
years 

— 

6 

F. 

48 

No 

Sigmoid 

Pain    in    abdomen ; 
bleeding  from  bowel; 
diarrhoea   and  con- 
stipation :     tumour 
felt 

7 

F. 

55 

Yes 

Sigmoid 

Chronic  obstruction 
and        abdominal 
pain  ;  tumour  felt 

Two  years 

Exploratory  laparo- 
tomy, nothing 
done  ;  patient  well 
six  years  later 

8 

F. 

62 

Yes 

Sigmoid 

Severe  constipation  ; 
acute  obstruction  ; 
colostomy    per- 
formed  four  years 
previously 

Seven  years 

Colostomy  ;  fixed 
tumour  with  no 
ulcerating  surface  ; 
patient  well 

9 

M. 

57 

Yes 

Sigmoid 

Tumour  ;   pain  ;  ob- 
struction 

Two  months 

Colostomy 

10 

M. 

16 

Yes 

Sigmoid  and 

descending 

colon 

Obstruction  and  pain; 
tumour 

Eight  years 

Colostomy  and  rest  C 
tion ;       subsequent 
closure      of      colo- 
stomy ;    two    years 
later  a  short  circuit 
had  to  bo  done  be- 
cause pericolitis  had 
spread  up  descend- 
ing eclon  ;  well  two 
\  ears  later 
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Table  of  Cases  op  Diverticulitis  (continiied). 


Age 


11 
12 


13 


14 


15 


16 


17 


18 


l'.t 


ao 


2] 


22 

23 


24 


F. 
M. 


M. 


P. 
M. 


M. 

M. 
P. 

M. 

M. 

F. 
M. 

M. 


53 

48 


59 

58 
59 

56 

56 

55 
57 

64 

47 

54 
62 

56 


Diagnosis 

continued    by 

operation 


Region 


Main  symptoms 


Yes 


Yes 


Yes 


No 


Yes; 
colostomy 


No 


Yes; 
colostomy 


Yes; 
colostomy 


Yes; 
resection 


No 


No 


Yes; 

colostomy 

Yes; 

colostomy 


Colostomy 


Sigmoid 
Sigmoid 


Recto  - 
sigmoidal 
junction 


Sigmoid 


Sigmoid 

and  "recto- 

sigmoidal 

junction 

Sigmoid 


Recto- 
sigmoidal 
junction 


Recto- 
sigmoidal 
juuction 

Sigmoid 


Sigmoid 

Sigmoid 

Sigmoid 
Sigmoid 

Sigmoid 


Length  of 

history 


Treatment  and  results 


Chronic  obstruction 
Chronic  obstruction 


Chronic  obstruction ; 
tumour 


Tumour  ;  tempera- 
ture ;   obstruction 

Tumour  ;  abscess  ; 
chronic  obstruction, 
frequent  high  tem- 
perature ;  perfora- 
tion into  bladder 

Temperature  at  fre- 
quent intervals  to 
103°  F.  ;  chronic 
obstruction; 
tumour 

Pain  ;  chronic  ob- 
struction ;  perfora- 
tion of  bladder ; 
temperature  to  103° 
F.  often  ;  tumour 

Perforation  into  blad- 
der;  tumour;  high 
temperature  ;  ob- 
struction 

Obstruction,  thought 
to  have  cancer 


Chronic  constipation; 
attacks  of  obstruc- 
tion ;  temperature ; 
tumour 

Perforation  of  bhnl- 
dcr  ;  chronic  ob- 
struction ;  lumour ; 
temperature 

Chronic  obstruction  ; 
acute  obstruction 

Chronic  obstruct  ion  ; 
high  temperature  ; 
tumour 


Semi  acute  obstruc 

lion 


Three  years 

Two  years 

Twelve  years 
Four  years 

Two  years 

Eleven  years 


Two    and  a 
half  years 

Six  months 


Twenty  years 


Four  years 


Colostomy  ;  alive 

Resected  and  perma- 
nent colostomy  left ; 
patient     alive    and 
well      three     years 
later 
Colostomy  performed, 
recovered  ;  very  large 
concretions        were 
present  in  the  diver- 
ticula 
Alive ;    has    to    take 
large  doses  of  petro- 
leum daily 
Colostomy  ;    died   of 
secondary  carcinoma 
two  years  later 


Alive   and   well 
years  later 


Colostomy  ;  patient 
completely  recov- 
ered :  quite  well 
three  years  later 

Colostomy, trans. 


Involved  bowel  re- 
sected and  end-to 
end  union  ;  patient 
dud  some  time  later 
from  bronchitis 

Doing  well  on  r 
leum 


Colostomy  ;   well  six 

y<  ar-  Liter 
One  and  a  half 
after 

^>ped 
wlary         I  . 
noma 
Colostomy  ;  died 
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Mr.  W.  Ernest  Miles. 

It  seems  that  everything  that  can  be  said  has  already  been  said 
concerning  this  very  interesting  subject,  so  that  there  is  very  little  for 
me  to  add.  Certainly,  from  what  we  have  seen  demonstrated  by 
excellent  specimens  and  skiagrams,  there  is  no  room  for  doubt  that 
diverticulitis  is  a  very  real  disease  and  should  engage  the  attention 
of  every  abdominal  surgeon.  Whether  it  is  a  comparatively  new 
form  of  disease  due  to  modern  modes  of  life,  or  one  which  has 
existed,  though  undetected,  throughout  the  ages  is  not  easy  to 
determine ;  but,  at  any  rate,  its  aetiology  should  not  be  obscure, 
and  here  there  seems  to  be  a  fertile  field  for  investigation.  Dr. 
Maxwell  Telling  has  told  us  that,  in  many  cases,  there  is  often  an 
antecedent  history  extending  over  many  years ;  so  that  it  may  be 
possible,  by  careful  inquiry,  to  associate  with  its  onset  certain 
conditions  or  habits  which  might  prove  to  be  definite  causative 
factors.  I  am  inclined,  with  Professor  Rutherford  Morison,  to  put 
the  idea  of  congenital  origin  out  of  court.  The  fact  that  these 
diverticula  often  exist  in  considerable  numbers,  as  shown  in  the 
skiagraphs,  supports  this  view.  Much  more  likely  a  cause  is  increased 
intracolonic  pressure,  the  diverticula  being  hernial  extrusions  of  the 
mucosa  through  the  muscular  coats  of  the  bowel  at  the  weak  points 
created  by  the  passage  of  blood-vessels,  the  disposition  of  which  has 
been  so  ably  demonstrated  by  Mr.  Drummond.  If,  then,  this  be  the 
correct  interpretation  of  the  aetiology,  and  it  seems  feasible  enough,  it 
follows  that  any  circumstance  which  tends  to  increase  intracolonic 
pressure  is  a  possible  factor  in  the  causation  of  diverticulitis.  It  has 
been  suggested  that  flatulent  distension  of  the  colon  may  be  the 
determining  factor ;  but  I  doubt  it,  because  gas-pressure  is  so  evenly 
distributed.  It  appears  to  me  that,  in  everyday  life,  intracolonic 
pressure,  especially  in  the  pelvic  colon,  may  be  increased  in  three  ways 
at  least : — 

Firstly,  by  forcibly  resisting  the  desire  to  evacuate  the  bowels. 
In  these  days  of  rush,  when  men  and  women  have  to  catch  trains  in 
order  to  get  to  business,  it  often  happens  that  late  rising  leaves  only 
sufficient  time  for  a  hurried  breakfast,  and,  in  consequence,  forcible 
contraction  of  the  external  sphincter  muscle  has  to  be  relied  upon  to 
avert  calamity  during  the  train  journey.  During  this  period  intracolonic 
pressure  must  be  enormously  increased.  Secondly,  intracolonic  pressu re 
is  greatly  increased   by  straining   at   stool.     Forcible   straining  occurs 
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when  a  formed  motion  is  passed  through  a  narrowed  anal  orifice.  Apart 
from  stricture  of  the  rectum,  which  of  course  would  have  that  effect, 
there  is  a  very  common  condition  of  the  anal  canal  which  limits  the 
normal  degree  of  expansibility  of  the  external  sphincter  muscle  and 
necessitates  straining  during  defalcation.  I  allude  to  a  deposit  of  fibrous 
tissue  in  the  submucosa  of  the  pecten  which  I  have  described  under 
the  name  of  the  pecten  band  in  an  article  entitled  "  Observations  upon 
Internal  Piles."  l  In  that  article  I  pointed  out  that  the  two  chief 
indications  of  the  presence  of  the  pecten  band  were  (1)  difficulty  in 
emptying  the  rectum  during  defsecation,  and  (2)  diminished  size  in  the 
calibre  of  the  faeces  passed.  I  also  pointed  out  that  both  of  these 
symptoms  disappeared  after  the  pecten  band  had  been  divided.  The 
presence,  therefore,  of  a  well  developed  pecten  band,  by  causing 
straining  at  stool,  would  undoubtedly  be  a  factor  in  the  production  of 
increased  intracolonic  pressure. 

Lastly,  in  the  constipated,  there  is  a  great  tendency  to  the  habitual 
use  of  copious  enemata  in  order  to  procure  an  action  of  the  bowels. 
An  enema  consisting  of  two  or  three  pints  of  fluid  is  often  resorted  to, 
and  there  can  be  no  question  that  under  such  circumstances  intracolonic 
pressure  is  greatly  increased. 

It  would,  therefore,  be  highly  interesting  if  the  previous  histories 
of  cases  of  diverticulitis  were  to  reveal  that  either  of  these  causes 
were  operative,  as  then  prophylaxis  would  be  easy.  When  the  disease 
has  become  established  surgical  intervention  is  inevitable  and  risks 
must  be  taken ;  but,  if  definite  causes  can  be  recognized,  prophylactic 
measures  can  be  adopted  on  the  principle  that  prevention  is  better 
than  cure. 

Dr.  Alfred  C.  Jordan. 

This  most  interesting  and  valuable  discussion  has  thrown  much 
light  on  the  nature  of  the  changes  which  occur  in  the  large  intestine 
in  diverticulitis.  There  has  been  remarkable  agreement  in  the  \ 
of  speakers  as  to  the  pathology  of  the  disease,  the  only  important  point 
of  difference  being  as  to  whether  the  disease  is  congenital  oi  acquired. 
In  my  small  share  in  the  discussion  I  shall  endeavour  to  show  how  fai 
the  X-ray  investigation  of  these  cases  helps  in  determining  the  BBtiol 
and  the  pathology  of  diverticulitis. 

All   the  patients  in    my   series  conform    to    the    rule    that    typical 

1  Surg.,  Qynacol.  and  Obstet.,  November,  L919. 
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diverticulitis  is  a  condition  peculiar  to  stout  elderly  persons.  They  are 
not,  however,  those  born  to  wealth  and  an  easy  life — those  who  "  laugh 
and  grow  f at  "  ;  but  those  who  have  won  high  position  and  affluence 
by  a  life  of  strenuous  effort. 

(1)  The  first  slide  shows  the  iliac  colon  in  a  lady,  aged  63,  whose 
history  is,  in  my  experience,  a  very  typical  and  suggestive  one.  Twenty 
years  previously  she  had  suffered  from  dysentery  while  living  in  Mexico. 
Ever  since  she  had  complained  of  attacks  of  "  colitis"  with  mucus  and 
blood  in  the  stools.  She  was  given  careful  medical  treatment,  to  which 
she  responded  so  well  that  now,  eight  years  later,  she  is  free  from 
intestinal  trouble. 

(2)  The  next  case  is  one  well  known  to  several  of  those  who  have 
taken  part  in  the  discussion.  A  man,  aged  54,  with  typical  diverticulitis 
of  the  iliac  colon,  presented  the  usual  X-ray  appearances  of  a  constricted 
central  lumen  and  isolated  pockets  in  which  bismuth  was  imprisoned. 
There  was  enough  hyperplasia  to  give  rise  to  a  tumour,  and  to  produce 
considerable  obstruction.  Mr.  Lockhart  Mummery  diagnosed  the  nature 
of  the  condition.  In  conjunction  with  Mr.  Mummery,  Sir  Arbuthnot 
Lane  operated,  short-circuiting  the  ileum  into  the  rectum  below  the 
obstruction.  As  the  bowel  above  the  union  was  greatly  reduced  in 
lumen  the  hope  was  entertained  that  the  ileal  contents  would  not 
make  their  way  up  into  the  descending  colon.  A  few  months  later, 
however,  it  was  found  that  the  iliac  colon  had  opened  up  almost  to 
the  normal  diameter,  so  great  had  been  the  benefit  produced  by  the 
relief  of  pressure.  By  adopting  very  regular  habits  *  the  patient  has 
overcome  the  undesired  penalty  of  his  great  improvement,  and  at  the 
present  time,  ten  years  after  the  operation,  he  is  well  and  able  to  perform 
an  abnormally  large  amount  of  work. 

(3)  The  next  case  is  that  of  a  man,  aged  46,  who  was  sent  to  me  by 
Mr.  Mummery  to  investigate  the  condition  of  the  big  bowel.  Two 
years  previously  a  diverticulitic  pelvic  colon  had  been  excised  and 
colostomy  performed,  and  a  year  later  a  lateral  anastomosis  had  been 
made  between  the  pelvic  colon  and  the  middle  of  the  transverse  colon. 
I  found,  as  usual  in  such  cases  of  anastomosis  without  division  of  the 
bowel,  that  the  intestinal  contents  did  their  best  to  ignore  the  existence 
of  the  artificial  opening.     In  this  case,  however,  the  obstruction  to  the 

1  He  has  established  the  habit  of  evacuating  after  each  meal  and  insists  on  the  import- 
ance of  the  "evening  stool."  Each  morning,  beginning  at  the  lower  end  of  caecum,  he 
gently  massages  tho  whole  of  the  cul-de-sac  colon  to  the  rectum  and  so  gets  rid  of  the  results 
of  regurgitation. 
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normal  passage  was  so  severe  that  the  new  way  could  not  be  ignored. 
Nevertheless,  a  thin  line  of  bismuth  material  forced  its  way  into  and 
through  the  descending  colon.  In  this  case  a  condition  of  severe  colitis 
recurred  after  the  closure  of  the  iliac  colostomy. 

(4)  Leaving  now  the  most  usual  site  of  the  disease,  we  come  to  an 
instance  of  diverticulitis  in  the  splenic  flexure  region  in  a  very  stout 
man,  aged  67.  The  obstructed  portion  of  bowel  in  this  case  was  the 
splenic  flexure,  and,  as  usual,  it  was  the  length  of  bowel  immediately 
proximal  to  the  obstruction  which  had  become  subject  to  diverticulitis. 
The  splenic  flexure  is  seen  to  take  a  spiral  course.  The  transverse 
colon  was  found  to  be  adherent  at  a  point  close  to  the  splenic  flexure,  so 
that  in  the  upright  posture  a  sharp  kink  appeared  at  the  tethered  point. 
The  diverticula  are  seen  to  be  just  proximal  to  the  kink.  This  case 
exemplifies  the  well-known  tendency  for  the  occurrence  of  malignant 
disease,  stated  by  William  Mayo  to  amount  to  30  per  cent,  of  all  cases  of 
diverticulitis  of  the  large  intestine.  Some  months  after  I  saw  this 
patient  the  liver  began  to  enlarge,  and  it  became  evident  that  malignant 
disease  was  present.     The  patient  has  since  died. 

(5)  The  next  case  illustrates  diverticulitis  as  it  occurs  in  the  hepatic- 
flexure  region.  This  is  the  hepatic  flexure  of  a  man  aged  43,  under 
the  care  of  Mr.  Donald  Armour.  There  was  a  history  of  fourteen 
years  of  attacks  of  colic.  There  is  the  typical  narrowed  lumen  of 
the  upper  part  of  the  ascending  colon,  and  a  row  of  isolated  sacs 
along  the  inner  side  of  the  ascending  colon  and  in  the  concavity  of 
the  hepatic  flexure.  Note  especially  the  spasmodic  contraction  of 
the  transverse  colon  with  a  tendency  to  the  extrusion  of  diverticula 
from  it. 

(6)  The  next  slide  illustrates  the  mode  of  origin  of  diverticulitis  in 
the  large  intestine.  We  radiologists  are  told  that  we  must  distinguish 
between  true  and  false  diverticulitis.  The  chief  points  of  distinction 
are  said  to  be  two:  (1)  False  diverticula  are  the  saccules  of  the  big 
bowel,  brought  into  unusual  prominence  by  extra  tight  contraction  of 
the  haustra  of  the  bowel  ;  if  an  opaque  enema  be  introduced  into  the 
bowel,  these  "  false  "  saccules  disappear  as  the  lumen  of  the  bowel 
widens  to  the  normal  diameter.  {'2)  The  false  Baccules,  being  pro- 
trusions of  the  entire  bowel  wall,  consist  of  all  the  coats  of  the  bowel, 
whereas  true  diverticulitic  sacs  consist  of  mucous  and  serous  coat-  with 
no  muscular  coat. 

Now  all   my   observations  have  led    me   to   the  conclusion  that  the 
origin   of  diverticulitis   is   in    colitis.       Not   only    docs    colitis    pit 
ap— 18 
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diverticulitis,  but  it  continues  to  affect  other  parts  of  the  large 
intestine  after  the  appearance  of  diverticulitis.  The  slide  now  on  the 
screen  illustrates  the  manner  in  which  diverticulitis  comes  into  being. 
The  catarrhal  state  of  the  mucous  membrane  induces  tight  haustral 
constriction  of  the  bowel,  with  exaggerated  sacculation  between  the 
haustra  :  in  fact  the  condition  known  as  "  false  "  diverticulitis.  After 
this  condition  has  persisted  for  years  it  becomes  permanent,  the  haustra 
never  relaxing,  and  the  lumen  of  the  bowel  never  opening  up  fully. 
The  bowel  forces  its  contents  through  its  narrowed  lumen  in  small 
amounts  suspended  in  mucus.  The  iliac  colon  is  the  part  of  the  large 
gut  which  becomes  most  tightly  and  persistently  contracted  as  the 
result  of  long-continued  catarrh.  Small-cell  infiltration  occurs, 
leading  to  the  formation  of  a  tumour.  When  this  stage  has  been 
reached  it  is  easy  to  see  that  the  saccules  must  lose  their  muscular 
coat,  for : — 

(1)  The  whole  bowel  wall  is  fatty  and  sodden. 

(2)  The  circular  muscle,  being  in  a  state  of  spasm,  cannot  remain 
on  the  sides  of  the  saccules,  but  must  become  retracted  down  to  the 
bowel  wall  at  the  base  of  the  saccules. 

(3)  The  muscle  layer  over  the  far  end  of  the  saccule  is  attenuated  by 
pressure  from  within  the  bowel,  and  must  be  absorbed  gradually, 
leaving  perhaps  a  vestige  such  as  has  been  described  by  more  than  one 
speaker. 

Thus  we  have  a  complete  explanation  (so  it  seems  to  me)  of  the 
origin  of  diverticulitis,  of  its  pathology,  of  its  most  usual  situations,  and 
of  the  type  of  patient  in  whom  it  occurs. 

The  catarrh  of  the  mucous  membrane  which  leads  to  colitis  is  most 
obstinate ;  it  persists  in  many  cases  in  spite  of  all  efforts  to  allay 
it.  The  catarrh  itself  is  due  primarily  to  stasis  in  the  large  in- 
testine ;  secondarily  to  microbic  infection.  It  follows,  accordingly, 
that  diverticulitis  is  a  special  manifestation  of  chronic  intestinal  stasis. 

If  these  views  be  admitted,  then  there  is  little  need  for  a  dis- 
cussion as  to  the  congenital  or  acquired  nature  of  the  disease.  Those 
who  regard  it  as  congenital  wish  us  to  infer  not  that  the  saccules  are 
present  at  birth,  but  that  the  weakness  of  the  bowel  wall,  which  later 
in  life  results  in  diverticulitis,  is  present  at  birth.  Now  the  saccules 
of  the  large  intestine,  once  they  are  established,  are  permanent,  for  the 
circular  muscle  is  far  thicker  in  the  position  of  the  haustra,  thinning 
away  over  the  saccules.  The  exact  position  of  the  diverticula  is 
determined  solely  by  the   weakest  part  of  the   circumference  of  each 
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affected  saccule.  Some  of  the  beautiful  pictures  we  have  been  shown 
indicate  beyond  doubt  that  the  place  where  the  arteries  perforate  the 
bowel  wall  is  the  weakest  part  of  the  circumference  of  the  saccule. 
The  case  upon  which  I  have  founded  my  argument  should  be 
described  as  in  a  "  prediverticulitic "  stage  ;  it  may  never  go  on  to 
the  stage  of  true  diverticulitis,  but  given  the  right  conditions  it  must 
certainly  do  so. 

The  next  two  slides  illustrate  the  persistent,  almost  permanent  con- 
striction of  the  iliac  colon,  which  goes  on  eventually  to  diverticulitis 
under  suitable  conditions.  The  two  next  show  early  diverticulitis  in 
the  upper  and  the  lower  part  of  the  ascending  colon. 

Dr.  Spriggs  showed  a  beautiful  instance  of  duodenal  diverticulum  : 
I  feel  bound  to  devote  a  word  to  it  since  he  expressed  the  rather 
astonishing  view  that  there  was  no  analogy  between  it  and  the  diverti- 
cula of  the  large  bowel  which  form  the  subject  of  this  discussion.  His 
view  is  especially  astonishing  since  it  was  expressed  in  connexion  with 
a  case  which,  as  he  said,  constitutes  almost  a  perfect  proof  that  they  are 
connected — viz.,  a  case  in  which  there  were  both  large  intestinal  and 
duodenal  diverticula.  The  subject  of  the  slide  I  am  showing  was  a 
lady  aged  59 — very  stout,  brought  to  me  by  the  good  friend  we  have 
all  lost — Sir  William  Osier.  It  seems  quite  evident  that  these  duodenal 
diverticula  are  produced  by  pressure,  as  in  the  case  of  the  large  in- 
testine, but  they  differ  in  two  main  respects  :  they  are  not  so  apt  to 
become  the  foci  of  tumours,  and  their  origin  is  perhaps  to  be  regarded 
as  congenital,  inasmuch  as  they  generally  occur  close  to  the  ampulla  of 
Yater.  A  very  small  sac  enlarges  under  pressure  with  advancing  years 
until  it  becomes  large  enough  to  give  rise  to  symptoms,  and  to  be  a 
noticeable  object. 

As  an  example  of  a  truly  congenital  diverticulum  there  exists  no 
better  instance  than  Meckel's  diverticulum,  as  in  the  instance  now 
shown  on  the  screen  of  a  man  aged  55,  brought  to  me  by  Mr.  Armour 
for  lifelong  constipation,  and  recent  attacks  of  subacute  obstruction. 
Mr.  Armour  removed  the  diverticulum,  and  the  result  was  completely 
successful . 

Other  pressure  sacs,  comparable  in  origin  with  those  of  the  large 
intestine,  occur  in  the  oesophagus :  (a)  At  the  upper  end — pharyn- 
geal pouch;  (b)  just  below  the  bifurcation  of  the  trachea — digital 
pouch . 

Lastly,  in  the  bladder,  when  there  is  a  urethral  stricture  in  stout. 
elderly  men,  multiple   diverticula  occur  with    small   orifices  protruding 
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through  the  muscular  coat.  These  were  admirably  described  by  Sir 
Arbuthnot  Lane  as  long  ago  as  1884,  and  published  by  him  in  the  Guy's 
Hospital  Reports  for  1886. *  Sir  Arbuthnot  Lane  is  the  greatest  prophet 
in  the  land ;  it  will  surprise  no  one  to  learn  that  this  paper  also 
contains  a  most  full  and  true  description  of  the  appearance  of  diverti- 
culitis of  a  loop  of  large  intestine  found  in  the  sac  of  an  inguinal  hernia, 
and  a  complete  explanation  of  its  pathology. 

Dr.  F.  Hernaman-Johnson. 

Dr.  Spriggs  and  Dr.  Jordan  have  already  said  most  of  what  can  be 
said  from  the  X-ray  point  of  view ;  but  I  should  like  to  lay  stress  on  the 
fact  that  the  most  satisfactory  radiological  evidence  of  the  existence  of 
permanent  diverticula  (or  saccules  if  the  word  be  preferred)  is  the 
presence  of  small  round  barium  masses  in  clusters  after  evacuation  of 
the  meal  or  enema  as  a  whole.  The  appearance  presented  would  appear 
to  be  quite  characteristic.  And  it  is  never,  so  far  as  I  know,  mimicked 
by  spasm  or  by  chance  residues. 

Another  point  is  that,  if  diverticulitis  is  suspected,  but  not  revealed 
by  a  meal,  the  administration  of  belladonna  to  the  limits  of  safety  for 
thirty-six  hours,  followed  by  thorough  cleansing  of  the  lower  bowel  by 
oil  enemas,  will  greatly  increase  the  chance  of  demonstration  by  a 
barium  clyster.  In  fact  the  same  care  should  be  taken  to  secure  patency 
of  the  diverticula  as  is  done  in  the  case  of  the  appendix,  when  it  is 
desired  to  show  it  by  X-rays.  The  administration  of  belladonna  has 
also  the  advantage  of  relieving  many  forms  of  spasm  which  might 
otherwise  cause  one  to  suspect  the  presence  of  organic  stricture. 

Mr.  Lionel  Norbury. 

I  have  very  little  to  add  to  what  has  already  been  said,  but  there 
are  one  or  two  points  which  I  would  like  to  mention.  I  have  only  had 
one  case  which  I  have  operated  upon  for  diverticulitis,  and  that  was  the 
case  of  a  lady  aged  43,  who  gave  a  fifteen  years'  history  of  constipation, 
and  an  attack  of  diarrhoea  eleven  years  previously  to  the  operation,  this 
attack  having  persisted  for  a  month.  In  addition,  for  six  months  prior 
to  the  operation  she  had  severe  griping  pains  in  the  abdomen.  A  lump 
was  evident  in  the  left  iliac  region,  and  its  nature  being  doubtful,  the 

1  Guy's  Eosp.  Reports,  188G,  3rd  ier.,  xliii,  pp.  29-52. 
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operation  must  be  called  an  exploratory  one.  She  had  previously  had 
her  right  ovary  removed  on  account  of  tuberculous  disease,  and  one 
suggestion  made  about  her  condition  when  I  saw  her  was,  that  she  had 
a  similar  tuberculous  condition  in  the  other  ovary.  At  the  operation,  a 
large  adherent  mass  was  found  in  the  region  of  the  iliac  colon,  which 
looked  very  much  like  carcinoma,  though  there  were  one  or  two  features 
about  it  which  negatived  that  view.  If  it  was  carcinoma,  it  was 
inoperable.  As  there  was  a  chance  it  was  diverticulitis,  I  resected  5  or 
6  in.,  closed  the  ends  and  performed  a  lateral  anastomosis,  and  she  got 
well.  On  examining  the  specimen,  which  will  be  found  on  the  table  here, 
the  gut  was  found  to  be  much  contracted,  and  the  walls  showed  much 
hypertrophy  and  there  was  an  abundance  of  fatty  tissue. 

Description  of  Specimen. — The  gut  is  much  contracted.  In  the 
lower  right-hand  half  there  is  an  irregular  cavity  in  the  surrounding 
fat,  due  to  "  Perforating  Diverticulitis."  In  the  recent  state  the  cavity 
contained  pus  and  pellets  of  inspissated  faecal  matter.  Microscopical 
examination  showed  all  the  signs  of  acute  and  chronic  inflammation. 
No  evidence  of  malignant  disease. 

I  think  that  an  important  point  about  diverticulitis  is  its  aetiology, 
and,  personally,  I  think  enterospasm  is  a  predisposing  cause,  that  it 
produces  hypertrophy  of  the  coats  of  the  bowel,  and  that  this 
increased  by  the  constipation  which  ensues.  The  bowel  wall  becomes 
weakened  at  certain  points,  owing  to  excessive  pressure  ;  infection 
takes  place,  and  therefore,  in  such  cases,  the  diverticula  may  be  looked 
upon  as  "  pressure  diverticula."  A  section  through  the  wall  of  one  of 
these  diverticula  shows  a  well-marked  muscularis  mucosa  and  mucous 
membrane  with  Lieberkiihn's  glands  also  well  marked.  I  saw  a  very 
good  specimen  of  this  a  short  time  ago.  The  wall  of  the  diverticulum 
may  give  way,  resulting  in  infection  of  the  surrounding  fat.  which  in 
these  cases  is  often  superabundant.  I  think  it  important  to  tr 
ascertain  what  is  the  cause  of  this  excess  of  fat  in  these  cases  :  it  is 
seen  in  several  of  the  specimens  on  the  table.  One  likely  explanation. 
I  think,  is  that  it  may  be  due  to  passive  congestion  the  result  of  entero- 
spasm. In  many  parts  of  the  body  one  gets  much  fat  as  the  result 
passive  congestion. 

Another  point  is,  that  I  think  the  sigmoidoscope  nia\  be  of   u- 
detecting   certain    cases   of  this   condition,  for   in   it  the  lumen  of  the 
bowel  is  very  much  narrowed.      Recently,  in  the  Out-patient  Depart- 
ment of  St.  Mark's  Hospital,  I  have  seen  several  eases,  by  an  ana  of  the 
sigmoidoscope,  in  which  the  pelvic  colon  was  BUddenly  narrowed,  not  as 
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the  result  of  the  occurrence  of  a  fibrous  stricture,  but  apparently  due 
to  spasm  and  hypertrophy.  I  know  that  with  the  sigmoidoscope  one 
sometimes  has  a  difficulty  in  getting  round  bends,  but  that  was  not  the 
case  in  the  instances  I  am  referring  to.  It  is  in  cases  such  as  those  that 
one  expects  to  find  diverticulitis. 

I  have  recently  had  another  case  which  I  presume  to  be  one  of 
"  diverticulitis  "  :  Male,  aged  36,  with  a  history  of  long-standing  con- 
stipation, more  severe  for  one  month  previous  to  examination,  with  the 
passage  of  large  quantities  of  mucus  and  occasional  haemorrhage  from 
the  bowel.  Persistent  pain  and  some  tenderness  beneath  left  costal 
margin,  with  an  increased  area  of  splenic  dullness.  Very  large  offensive 
clots  passed  a  few  days  before  operation.  Considerable  loss  of  flesh 
during  the  last  month.  Sigmoidoscopy  revealed  several  large  internal 
haemorrhoids,  a  much  dilated  rectum,  with  enlarged  veins,  but  no 
ulceration  nor  growth  in  the  rectum  or  pelvic  colon.  At  the  operation 
a  fixed  mass  was  found  involving  the  splenic  flexure  of  the  colon,  with 
much  enlargement  of  the  liver  and  spleen.  The  condition  was  thought 
to  be  a  carcinoma  and  inoperable.  A  lateral  anastomosis  between  the 
lower  part  of  the  ileum  and  pelvic  colon  was  performed  on  August  28, 
1919.  The  patient  has  since  put  on  several  stone  in  weight  and  is  quite 
well  and  strong,  and  personally  I  am  inclined  towards  a  diagnosis  of 
"  diverticulitis." 

Mr  W.  Sampson  Handley. 

I  think  the  success  of  this  discussion  is  largely  due  to  the  clear  and 
complete  outline  of  the  disease  which  was  laid  down  by  the  opener, 
and  which  has  provided  such  an  efficient  skeleton  for  the  subsequent 
debate. 

My  own  experience  of  diverticulitis  is  but  a  small  one,  and  it 
happens  to  relate  chiefly  to  cases  in  which  local  peritonitis  arose  from 
perforation  or  bacterial  penetration  of  the  diverticulum.  A  perforation 
just  above  a  malignant  growth  will  produce  exactly  similar  conditions, 
and  the  differential  diagnosis  becomes  a  matter  of  great  importance. 

It  has  seemed  to  me  that  in  diverticulitis  one  does  not  find  the 
"  tied  string  "  which  is  so  characteristic  in  sigmoid  carcinoma,  except  in 
its  very  early  stages — i.e.,  an  appearance  as  if  string  had  been  tied 
round  the  gut.  In  diverticulitis,  so  far  as  I  have  seen  these  cases,  the 
induration  is  generally  restricted  to  one  aspect  of  the  bowel,  while  at 
the  same  level  other  aspects  of  the  bowel  are  not  contracted.     In  this 
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particular  type  of  diverticulitis,  namely,  after  perforation  or  bacterial 
penetration,  I  feel  sure  from  my  experience  that  simple  drainage  of  the 
peritoneum  is,  often,  all  that  is  necessary.  If  obstruction  be  present, 
which  is  not  usually  the  case,  then  a  colotomy  is  the  right  treatment. 
But  I  feel  that  resection  of  the  bowel  would  be  most  dangerous  in  such 
cases,  and  in  this  respect  I  am  in  entire  agreement  with  the  remarks 
which  our  President  has  made. 

One  difficulty  in  a  discussion  of  this  kind  is,  that  one  meets  clinically 
with  cases  in  which,  though  diverticulitis  may  be  suspected,  the  interests 
of  the  patient  are  incompatible  with  the  steps  necessary  either  to 
establish  or  to  disprove  the  tentative  diagnosis.  Thus  I  saw,  with  Dr. 
Thornton,  of  Acton,  a  lady  aged  45,  who  had  a  tumour  in  the  right 
renal  region  and  symptoms  of  partial  obstruction,  with  visible  coiling. 
Operation  disclosed  a  local  lump  in  the  ascending  colon,  adherent  to  the 
kidney,  with  cellulitis  of  mesentery  and  colon  at  that  level.  Section  of 
a  piece  of  the  mesentery  showed  no  sign  of  tubercle,  just  the  appearance 
of  cellulitis.  A  lateral  anastomosis  from  the  ileum  to  the  transverse 
colon  permanently  relieved  the  patient,  and  the  diagnosis  remains  un- 
certain, though,  I  take  it,  it  is  extremely  probable  that  it  was  a  case  of 
chronic  diverticulitis. 

I  have  once  seen  a  specimen  which  showed  a  diverticulum  with 
carcinomatous  infiltration  around  it.  I  made  a  thorough  hunt  through 
my  specimens  the  other  day  in  order  to  find  this  one,  but  I  failed,  and 
therefore  this  observation  can  have  little  value,  but  I  thought  it  was  of 
sufficient  interest  to  relate  it  to  the  meeting. 

Sir  Charters  Symonds. 

Some  of  the  remarks  the  President  has  made  induce  me  to  at 
least  ask  one  or  two  questions. 

Looking  back  upon  my  surgical  experience  of  many  years,   I  can 
now,  I  think,  as  a  result  of  what  I  have  heard  at  these  two  meet.: 
explain   several   cases   which,   up  till  now,   have    always    puzzled   me. 
I  believe  they  have  been  instances  of  diverticulitis. 

One,  a  man  aged  65,  had  obstruction,  for  which  I  performed 
colostomy.  From  the  rectum  a  mass  could  be  felt,  and  on  opening  the 
abdomen  a  large  irregular  mass  was  found  attached  to  the  pelvic  colon. 
which  I  took  to  be  malignant,  and  I  considered  the  case  to  bo  inoperable. 
After  doing  the  colostomy,  therefore,  I  left  the  man  to  his  fate.  What 
was  my  surprise,  therefore,  when,  a  year  later,  he  walked  into  my  room 
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and  asked  for  a  certificate.  He  was  perfectly  well,  and  his  colostomy 
wound  had  closed  spontaneously. 

Another  was  a  very  interesting"  case,  which  confirms  the  statement 
which  the  President  has  made,  namely,  that  communication  with  the 
bladder  is  rarely,  if  ever,  due  to  malignant  disease,  but  is  due  rather  to 
the  process  which  he  has  described.  It  occurred  in  the  person  of  a 
tutor  at  one  of  our  colleges.  There  was  a  mass  which  could  be  felt 
per  rectum.  He  had  a  communication  with  the  bladder,  and  passed 
faeces  and  gas  by  that  route,  and  tubercle  bacilli  had  been  found  in  the 
faeces.  I  did  a  colostomy,  and  he  got  perfectly  well ;  he  put  on  weight, 
and  the  communication  with  the  bladder  closed.  He  lived  for  some 
years,  his  end  coming  in  one  of  the  influenza  epidemics.  He  declined 
to  have  his  colostomy  closed,  for,  as  the  President  himself  has  said, 
the  cases  which  get  well  are  very  comfortable. 

I  recall,  also,  the  case  of  a  lady  upon  whom  I  had  to  operate. 
I  found  an  abscess  in  connexion  with  the  transverse  colon,  which  I  never 
could  explain,  but  I  now  consider  it  was  a  case  of  diverticulitis. 

The  President  also  referred  to  communication  with  the  bladder,  and 
I  would  like  very  much  to  learn  what  he  regards  as  the  early 
symptoms  of  that  process  taking  place.  What  symptoms  are  there 
which  would  lead  him  to  suspect  that  a  communication  with  the  bladder 
was  imminent  or  that  it  had  become  a  possibility  ?  I  ask  because  I  can 
recall  the  cases  of  several  people  who  experienced  pain  on  the  left  side 
when  the  bladder  was  full.  I  recall  now  the  instance  of  a  patient  who 
has  pain  in  the  left  iliac  fossa  when  his  bladder  is  full,  and  it  is  relieved, 
sometimes  completely,  by  the  emptying  of  the  bladder,  though  sometimes 
the  pain  remains,  perhaps  a  whole  day,  afterwards.  Associated  with 
that,  there  is  pain — not  of  a  very  severe  character,  but  quite  definite — 
before  an  action  of  the  bowels,  and  that  pain  is  relieved  by  such  action. 
As  I  say,  I  have  seen  several  of  these  cases,  and  it  has  been  difficult  to 
explain  them.  The  knowledge  I  have  gained  in  these  two  meetings, 
however,  indicates  that  probably  they  were  early  cases  of  diverticulitis 
in  which  adhesion  to  the  bladder  has  occurred.  And  my  question  in 
this  connexion  is  :  Ought  one  to  interfere,  by  colostomy  or  other 
measures,   in  that  stage  V 

The  President  has  also  spoken  of  the  value  of  colostomy  in  these 
cases,  and  has  told  us  that,  in  his  opinion,  it  was  unwise  to  close  the 
colostomy.  I  think  that  is  a  very  important  piece  of  advice.  I  have 
mentioned  one  case  in  which  the  colostomy  closed  spontaneously  and 
the  patient  remained  well,  and  I  was  rather  of  the  opinion  that  it  was 
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sound  practice  to  close  colostomies  after  all  the  local  symptoms  had 
disappeared.  But  I  gather  that  the  President,  and  others,  would  deem 
it  wiser  to  retain  the  colostomy,  for  fear  of  any  recurrence  of  the 
diverticulitis. 

The  President. 

In  reply  to  the  interesting  remarks  of  Sir  Charters  Symonds,  I  think 
he  somewhat  misunderstood  me  in  regard  to  the  question  of  closure  of 
colostomies.  I  did  not  mean  to  convey  that  they  should  not  be  closed, 
but  that  it  is  seldom  we  get  a  case  in  which  the  symptoms  disappear 
sufficiently  to  warrant  such  closure.  It  is  really  a  matter  of  the  degree 
of  disease  we  have  to  deal  with  in  any  given  case.  I  saw  one  patient 
four  years  after  colostomy  had  been  done,  and  examined  him  very 
carefully.  I  found  there  was  still  such  a  dense  stricture  that  a  probe 
could  not  be  passed  through  :  it  seemed  to  have  a  density  equal  to 
that  of  cartilage.  I  think  it  is  seldom  the  local  condition  disappears 
sufficiently  to  justify  closure. 

I  am  very  interested  in  what  Sir  Charters  Symonds  has  said  about 
these  bladder  cases,  and  I  think  he  has  correctly  described  the  symptoms 
of  early  attachment  to  the  bladder.  I  am  afraid  I  cannot  answer  his 
question  very  well,  because  I  think  in  all  four  of  the  bladder  cases 
I  have  seen  the  bladder  perforation  occurred  suddenly :  in  one  it 
occurred  while  I  had  the  patient  in  a  nursing  home,  and  that  patient 
certainly  had  no  symptoms  suggestive  of  bladder  trouble,  beyond  some 
frequency  of  micturition,  until  he  had  a  sudden  rigor  and  gas  in  the 
bladder. 

As  to  whether  one  should  treat  these  bladder  cases  by  early  operation 
so  as  to  anticipate  perforation,  I  think  perforation  into  the  bladder  is  such 
a  ghastly  condition,  and  causes  such  acute  cystitis  and  discomfort,  that 
if  one  is  able  to  anticipate  its  occurrence,  one  ought  to  use  every  means 
of  doing  so.  The  real  difficulty  is  to  persuade  a  patient  to  have 
colostomy  done  for  a  possible  trouble  which  he  has  not  yet  experienced. 

Sir  G-ORDON   Watson. 

The  discussion  on  this  subject  has  been  bo  complete  that  I  do  not 
propose  to  take  up  any  time  except  to  call  attention  to  a  wet  Bpecimen 
which  I  have  brought  here  this  evening.  The  case  was  diagnosed  a> 
one  of  carcinoma  of  the  pelvic  colon,  by  sigmoidoscopy,  m  the  out- 
patient  room.     The  patient  was  admitted  to  the  ward   at    St.   Mark's 
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Hospital,  and  I  examined  with  the  sigmoidoscope  and  confirmed  the 
diagnosis.  I  opened  the  abdomen  and  found  a  sausage-shaped  tumour 
which  had  more  the  appearance  of  diverticulitis  than  carcinoma. 
I  resected  about  6  in.  of  the  gut  and  performed  colostomy.  You  will 
see  the  microscopical  section,  which  suggests  a  carcinoma,  though  even 
now,  looking  at  the  specimen  with  the  naked  eye,  it  is  impossible  to  say 
whether  it  is  a  carcinoma  or  an  inflammatory  swelling,  and  certainly  it 
was  impossible  to  do  so  at  the  operation.  The  case,  therefore,  illustrates 
the  extreme  difficulty  which  may  occur  in  making  a  diagnosis  between 
diverticulitis  and  carcinoma. 

With  regard  to  the  question  of  the  closure  of  the  colostomy  wound 
in  these  cases,  I  should  like  to  refer  to  a  case  which  Dr.  Jordan  has 
spoken  of  this  afternoon.  In  this  case  I  resected  a  sausage-shaped 
tumour  for  diverticulitis  and  performed  colostomy.  The  specimen  is 
exhibited  here.  Mr.  Mummery,  during  my  absence  at  the  war, 
closed  the  colostomy  and  the  patient  subsequently  developed  recurrent 
diverticulitis  above  the  anastomosis.  Mr.  Mummery  then  had 
to  perform  an  anastomosis  between  the  transverse  and  pelvic  colon 
in  order  to  get  the  patient  out  of  his  secondary  difficulty.  Presumably 
in  this  case  some  stenosis  at  the  line  of  anastomosis  was  responsible  for 
the  recurrence.  The  case  shows  that  closure  of  the  colostomy  in  these 
cases  is  not  always  advantageous. 

Dr.  Maxwell  Telling  (in  reply). 

I  think  the  Sub-section  of  Proctology  is  to  be  very  much  congratu- 
lated on  the  excellent  way  in  which  the  subject  has  been  talked  out, 
so  that  there  remain  very  few  i's  to  dot  and  t's  to  cross  by  anyone  like 
myself  who  replies. 

I  have  listened  with  very  great  interest  to  the  various  speeches,  and 
I  have  learned  a  great  deal  more  about  the  subject  by  so  doing.  One 
thing  which  has,  I  think,  been  definitely  settled  is  that  diverticulitis 
is  a  clinical  entity,  and  I  think  this  discussion  will  have  served  to  set 
it  on  its  feet,  so  to  speak,  and  to  ensure  for  it  that  universal  recognition 
to  which  its  clinical  importance  entitles  it. 

There  are  one  or  two  points  which  struck  me  in  the  various  papers. 
The  first  concerns  the  name  which  should  be  given  to  the  condition. 
I  think  "  sacculitis  "  is  likely  to  cause  confusion  with  the  condition 
of  sacculation  of  the  colon,  which  I  think  one  has  seen  brought  out  well 
in   some  of  the   X-ray  photographs  which  have  been   exhibited.     The 
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term  "  diverticulitis,"  which  has  now  passed  pretty  well  into  current 
usage,  serves  sharply  to  distinguish  this  condition  from  mere  sacculation 
of  the  colon. 

With  regard  to  causation,  I  did  not  go  very  much  into  that  question. 
One  speaker  pointed  out  that  one  of  the  great  reasons  that  these  diverti- 
cula entered  the  appendices  epiploicae  was  the  fact  that  these  appendices 
were  frequently  fat-loaded.  That  was  demonstrated  in  1893  by  Sir 
John  Bland- Sutton,  when  he  described  certain  cases  in  which  foreign 
bodies  entered  these  appendices,  and  he  also  drew  attention  to  the  fact 
that  the  fat-loading  of  these  appendices  was  probably  the  cause  of  their 
becoming  hollowed  out.  I  think  that  is  a  great  reason  why  these  points 
are  areas  of  weakened  resistance,  thus  leading  to  diverticula  entering 
them. 

Mr.  Hamilton  Drummond  quoted  a  number  of  cases  in  which 
"saccules"  had  been  found  in  other  hollow  viscera.  The  con- 
sensus of  opinion  seems  to  be  that  these  diverticula  are  acquired, 
not  congenital  :  but  I  do  not  think  we  have  really  quite  sufficiently 
investigated  these  cases  in  which  diverticula  are  found  in  the  small  gut 
and  other  parts  of  the  intestinal  canal.  If  these  diverticula  are  acquired, 
it  seems  to  me  there  is  an  undue  proportion  of  cases  in  which  we  find 
diverticula  in  the  small  intestine,  well  beyond  what  one  would  expect 
if  they  were  purely  pressure  diverticula.  That  is  a  point  which  requires 
more  study  and  the  investigation  of  a  larger  number  of  cases. 

It  is  as  yet  early  to  say  what  is  the  precise  frequency  of  occurrence 
of  these  diverticula ;  but  in  this  connexion  I  think  one  point  needs 
to  be  borne  in  mind.  The  diverticula  themselves,  I  believe,  will  be 
found  to  be,  after  middle  life,  of  some  considerable  frequency  ;  but 
I  think  only  a  small  proportion  of  the  cases  in  which  diverticula  occur 
go  on  to  the  production  of  symptoms  or  give  rise  to  trouble  ;  and  it  has 
seemed  to  me  that  confusion  between  the  mere  presence  of  diverticula 
and  actual  diverticulitis  has  been  present  in  the  minds  of  one  or  fcwo 
speakers.  For  instance,  Dr.  Spriggs,  in  his  interesting  series  of  photo- 
graphs which  he  showed,  wondered  whether  I  would  suggest  total 
resection  of  the  gut  in  all  those  cases  in  which  diverticula  were  revealed 
in  the  X-ray  picture.  Most  certainly  I  should  not,  and  I  have  n< 
done  so.  I  do  not  think  any  operation  whatever  is  called  for  in  ti 
cases,  whatever  the  X-rayB  may  reveal,  unless  clinical  symptoms  are 
occurring,  and  I  do  not  think  many  of  these  patients  would  consent 
to  operation  if  they  were  made  aware  of  all  the  facts.  Until  tin 
condition  is  clearly  causing  trouble,  I  do  not  think  operation  should 
be  entered  upon. 
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I  hoped  to  hear,  and  I  have  heard,  a  good  deal  that  is  of  interest 
in  regard  to  the  diagnosis  of  this  condition  by  X-ray  examination ; 
the  slides  and  diagrams  which  have  been  shown  have  been  very 
interesting,  though  I  am  not  sure  I  have  been  convinced  in  every  case. 
In  some  cases  I  think  the  appearances  are  a  little  deceptive  and 
fallacious  ;  I  also  think  one  has  to  be  particularly  careful  about  calling 
a  sacculated  colon  in  spasm  an  example  of  diverticulitis.  Some  of  the 
diverticula  which  have  been  shown  have  not  been  examples  of  what 
I  should  regard  as  "  diverticular  disease  "  of  the  sigmoid  segment,  and 
I  feel  there  will  have  to  be  a  great  more  work  done  in  the  X-ray 
examination  of  a  larger  series  of  cases,  proved  by  operation,  before 
we  can  to  any  great  extent  rely  on  the  X-ray  findings. 

Dr.  Jordan,  discussing  the  aetiology,  said,  I  think,  that  every  case 
started  as  a  colitis.  I  am  not  sure  that  I  know  what  colitis  is  when 
the  term  is  used  in  that  general  sort  of  way.  I  suppose  no  one  of  us 
has  had  a  very  large  clinical  experience  of  these  cases ;  only  one  case 
have  I  seen  which  seemed  to  bear  out  the  truth  of  that  assertion.  It 
was  a  patient  of  mine  who  was  operated  upon,  two  years  ago,  by 
Mr.  Dobson,  of  Leeds,  and  she  definitely  had  had  catarrhal  colitis 
for  some  seven  or  eight  years.  In  the  other  cases  which  I  have  come 
across,  however,  there  was  nothing  which  one  could  reasonably  say  was 
a  colitis,  judged  by  the  symptoms.  And  in  a  number  of  these  cases 
there  has  been  no  constipation,  nothing  on  which  one  could  fix  in 
'in  support  of  the  idea  that  colitis  had  pre-existed. 

I  have  been  very  interested  in  the  remarks  of  surgeons  on  the 
operation  of  election  in  these  cases,  and  I  suppose  that  colostomy, 
at  any  rate  as  a  preliminary  operation,  must  be  that  elected  procedure. 
In  the  cases  which  I  have  personally  observed  which  have  come  to 
operation,  and  subsequently  to  post-mortem  examination,  the  parts  have 
been  so  adherent,  so  septic  as  to  have  been  enormously  difficult  or 
impossible  to  deal  with  other  than  in  this  preliminary  way. 

The  relationship  to  malignant  disease  is  twofold.  I  am  sure  some 
cases  have  developed  carcinoma  secondarily  to  the  presence  of  diverticula. 
In  several  specimens  I  have  examined  I  think  there  has  been  good 
ground  for  supposing  that  a  moderate  diverticulum  formation  has 
resulted  from  increased  pressure  above  the  site  of  the  carcinomatous 
stricture.  It  is  a  point  about  which  it  is  difficult  to  be  certain  in 
a  given  case,  but  I  think  it  is  likely  that  carcinoma  can  cause 
diverticula,  and  it  is  certain  that  diverticula  may  be  followed  by 
carcinoma  formation.  The  case  mentioned  by  Mr.  Sampson  Ilandley 
takes  us  far  in  that  direction. 


Section   of  Surgery. 

SUB-SECTION     OF     ORTHOP/EDICS. 

President— Mr.  E.  Muirhead  Little,  F.K.C.S. 


Birth  Palsy  in  a  Boy.1 
By  R.  C.   Elmslie,  M.S.,  F.B.C.S. 

The  boy  shown  is  aged  11,  the  eldest  of  three  children.  Delivery 
was  instrumental,  and  three  days  after  birth  it  was  noticed  that  the  arm 
hung  at  the  side  and  was  never  used.  No  treatment  by  splinting  has 
ever  been  carried  out  and  no  treatment  has  been  given  at  all  for 
several  years  past. 

At  the  present  time,  all  the  muscles  of  the  right  upper  limb  appear 
to  act,  with  the  exception  of  the  external  rotators  of  the  shoulder.  The 
arm  is  held  in  a  fixed  position  of  abduction,  forward  flexion  and  internal 
rotation  at  the  shoulder  joint,  only  a  small  range  of  movement  being 
possible.  The  elbow  is  flexed,  complete  extension  being  impossible. 
There  is  a  subluxation  of  the  head  of  the  humerus  backwards,  so  that 
it  forms  a  prominence  below  the  spine  of  the  scapula. 

X-ray  examination  shows  that  the  head  of  the  humerus  is  flattened 
and  deformed. 

The  case  is  of  interest  because  of  the  marked  forward  flexion  and 
abduction  of  the   shoulder. 

The  line  of  treatment  proposed  is,  first,  massage  and  mobilization 
of  the  elbow-joint,  with  faradic  treatment  of  all  the  muscles  of  the  limb 
and  active  use  of  the  hand,  and  later  the  performance  of  Mr.  Fairbanks 
operation  for  dividing  the  anterior  part  of  the  capsule  of  the  shoulder- 

1  At  a  meeting  of  the  Seotion,  held  November  I,  L919. 
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joint  and  the  tendon  of  the  subscapularis  muscle,  with  after-fixation  of 
the  arm  with  the  shoulder  abducted  to  a  right  angle  and  fully  externally 
rotated  for  a  period  of  three  months,  following  this  up  by  active  physical 
treatment. 


Mr.  Elmslie's  case  of  birth  palsy.     Skiagram  of  shoulder-joint  showing  flattening 
of  head  of  humerus  and  hooking  of  acromion. 


DISCUSSION. 

Mr.  H.  A.  T.  FAIRBANK :  The  position  of  the  limb  is  not  unusual,  but  is 
difficult  to  explain.  The  subluxation  is  due  probably  to  a  lack  of  support  at 
the  back  of  the  joint,  associated  with  a  contracture  of  the  pectoralis  major 
and  subscapularis.  The  abduction  is  difficult  to  understand.  During  the 
operation,  the  supraspinatus  and  the  coraco-humeral  ligament  must  be  divided 
before  abduction  becomes  possible.  The  operation  for  the  division  of  these 
contractures  and  of  the  subscapulai'is  is  advisable  in  this  case.  The  results 
on  the  whole  are  good,  but  are  not  perfect,  partly  because  of  the  difficulty  of 
getting  patients  to  attend  regularly  for  after-treatment.  As  to  the  position  for 
fixation  after  the  operation,  I  do  not  now  favour  Whitman's  position  with  the 
arm  externally  rotated,  but  close  to  the  side,  because  a  prolonged  period  of 
fixation  in  this  position  fails  to  secure  the  necessary  abduction  of  the  arm.     I 
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prefer  to  use  this  position  for  one  month  and  then  to  ahtluct  the  arm  to  a  right 
angle  and  fix  this  new  position  for  two  months. 

Mr.  A.  S.  BLUNDELL  Bankart  :  If  these  cases  were  all  due  to  a  hirth 
palsy,  the  occurrence  of  a  contracture  very  soon  after  hirth  would  be  difficult 
to  explain.  I  have  seen  cases  in  which  contracture  comes  on  within  a  few 
days,  and  these,  I  think,  must  be  cases  of  congenital  contracture  and  not 
birth  palsy  at  all.  In  this  case  the  contracture  was  noted  early,  and  there  wa~ 
apparently  some  history  of  trouble  with  the  legs.  This,  combined  with  the 
fact  that  there  is  no  evidence  now  of  any  paralysis,  suggests  that  this  is  a  case 
of  congenital  contracture  and  not  of  birth  palsy  at  all.  In  carrying  out  the 
operation  suggested  by  Mr.  Fairbank,  I  fix  the  arm  in  a  position  in  which  the 
hand  lies  behind  the  head. 

Mr.  LAMING  EVANS  :  The  X-ray  shows  very  clearly  the  projection  down- 
wards of  the  tip  of  the  acromion  process  as  a  hook.  This  is  frequently  seen 
in  cases  of  birth  palsy  and  might  possibly  be  found  to  be  pathognomonic  of 
this  condition. 

Mr.  ELMSLIE  (in  reply)  :  I  have  seen  cases  of  primary  birth  palsy  with  a 
flail  limb  develop  a  contracture  within  a  few  weeks.  To  counteract  this  I 
have,  as  a  routine,  treated  cases  of  birth  palsy  with  a  plaster  splint  which 
holds  the  arm  abducted  to  a  right  angle  and  externally  rotated.  In  some  cases 
it  is  difficult  to  secure  this  position  when  the  child  is  only  a  few  weeks  oldr 
because  a  contracture  has  already  set  in.  In  one  case  an  assistant  of  mine 
fractured  the  humerus  by  very  slight  violence  in  attempting  to  secure  such 
rotation.  I  believe  the  subluxation  to  be  due  to  shortening  of  the  anterior 
part  of  the  capsule  and  of  the  anterior  muscles  which  lever  the  head  of  the 
humerus  backwards  out  of  the  ioint. 


Case     of     Os     Tibiale     Sesamoideum. 
By   K.  C.  Elmslie,  M.S.,  F.K.C.S. 

The  patient  is  a  girl,  aged  11.  Three  weeks  before  coming  to  the 
hospital  she  fell  down  some  steps  and  doubled  her  left  foot  under  her. 
From  that  time  the  inner  side  of  the  instep  has  been  painful. 
Palpation  showed  that  the  tender  spot  was  over  the  tubercle  of  the 
scaphoid. 

X-ray  examination  of  both  feet  led  to  the  discovery  that  there  was 
a  separate  ossification  for  the  tubercle  of  the  scaphoid  upon  either  side. 
On  the  left  side  the  separate  piece  of  bone  appears  to  be  a  little  rough 
on  its  deep  surface. 
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So  far  the  only  treatment  that  has  been  carried  out  is  immobilization 
of  the  foot  in  plaster  of  Paris  for  a  fortnight.  The  plaster  was  removed 
a  week  ago  and  the  pain  is  still  present. 

This  case  appears  to  be  one  of  os  tibiale  sesamoideum  in  which  an 
injury  has  loosened  the  separate  piece  of  bone  upon  the  left  side  and 
rendered  it  temporarily  painful. 


Mr.  Klmslie's  case  of  os  tibiale  sesamoideum. 


I  propose  to  fit  an  outside  iron,  so  as  to  throw  the  weight  on  to  the 
outer  side  of  the  foot  and  so  rest  the  scaphoid.  I  have  seen  two  previous 
cases  with  similar  symptoms.  In  one  of  these,  in  a  middle-aged  woman, 
I  removed  the  affected  piece  of  bone.  The  bone  was  rough  upon  its 
deep  surface,  as  if  it  had  been  fractured  or  torn  away  from  a  ligamentous 
attachment. 
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DISCUSSION. 

The  President  :  These  cases  are  interesting,  especially  in  their  medico- 
legal importance.  I  quite  agree  with  the  suggested  line  of  treatment  which 
should  relieve  the  pain. 

Mr.  H.  KELLEB  :  The  X-ray  shows  a  small  chip  off  the  hase  of  tiie  fifth 
metatarsal.  This  might  possibly  have  something  to  do  with  the  pain.  As  to 
treatment  I  consider  that  it  is  necessary  to  immobilize  the  foot  by  some 
mechanism  which  cannot  be  removed.  This  is  preferable  to  the  use  of  an 
appliance. 

Mr.  H.  A.  T.  FAIBBANK  :  1  have  here  some  X-ray  photographs  showing 
this  condition.  The  first  is  from  an  officer  who  hurt  one  foot  in  a  fall,  but 
could  not  remember  which.  The  separate  ossification  is  unilateral.  The 
second  is  a  case  of  Mr.  Waugh's,  in  which  there  appears  to  be  a  definite 
separate  ossification.  The  third  is  the  result  of  an  injury,  the  scaphoid  being 
obviously  fractured. 

Mr.  LAMING  EVANS:  I  have  had  a  similar  difficulty  in  some  cases  in 
distinguishing  between  a  separate  ossification  for  the  os  trigonum  and  a 
fracture  of  the  corresponding  portion  of  the  astragalus. 


Skiagrams  of  an  Injury  to  the  Neck  of  the  Femur  produced 
in  straightening  a  Flexed  Hip  in  a  Case  of  Infantile 
Paralysis. 

By  E.  Laming  Evans,  F.E.C.S. 

In  this  case,  whilst  I  was  manipulating  a  Hexed  hip  under  an 
amesthetic,  after  subcutaneous  division  of  the  tensor  fasciae  femoris, 
something  seemed  to  give  way  in  the  joint.  The  child  was  aged  5  and 
was  suffering  from  infantile  paralysis  affecting  both  lower  limbs.  Only 
very  slight  force  was  being  used  at  the  time. 

X-ray  photographs  seem  to  show  that  there  is  both  a  fracture  of  the 
neck  of  the  femur  and  a  separation  of  the  epiphysis  of  the  hip.     It  is 
possible,  however,  that  the  latter  condition  is  apparent  only  and  that  the 
real  lesion  is  a  simple  fracture.     The  double   injury,  it  present,  musl 
very  rare. 

DISCUSSION. 

The  PRESIDENT:  Injuries  of  the  neck  of  the  femur  produced   in  thi>  way 
are  interesting  events  both  from  the  point  of  view  of  the  care  that  should  he 
taken    in  the  manipulation    and    from    the   point    oi    \  iew    of    treatment.      In 
av— 19 
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manipulating  a  hip  in  those  cases  in  which  the  bones  are  poorly  developed, 
fractures  are  very  apt  to  occur.     They  often  assist  in  correcting  the  deformity. 

Mr.  A.  S.  Blundell  Bankabt  :  It  will  be  interesting  to  have  this  case 
watched  and  shown  again  at  a  later  meeting,  so  that  the  progress  of  any 
deformity  of  the  neck  of  the  femur,  such  as  coxa  vara,  may  be  noted. 


Case  of  Chronic  Synovitis  of  both  Knee-joints. 
By  H.  A.  T.  Fairbank,  F.E.C.S. 

The  patient  is  a  young  soldier  who  has  now  had  chronic  swelling  of 
both  knees  for  two  and  a  half  years.  Three  years  ago  he  had  rheumatic 
fever  in  Egypt,  many  joints  being  affected.  All,  however,  recovered  by 
February,  1917,  with  the  exception  of  the  knees.  These  have  remained 
swollen  ever  since,  in  spite  of  many  varieties  of  treatment.  He  has 
never  suffered  from  dysentery  nor  from  any  other  disease  of  importance. 
The  knees  have  been  treated  by  periods  of  rest,  by  massage,  gymnastic 
treatment,  ionization,  radiant  heat,  firm  bandaging,  graduated  faradic 
treatment  of  the  quadriceps  and  by  four  months'  treatment  at  Bath. 
The  Wassermann  reaction  is  negative.  A  skiagram  shows  some  lipping 
of  the  joint  surfaces  on  the  right  side,  but  not  on  the  left. 

On  September  9  both  knees  were  aspirated ;  5  c.c.  of  ether  were 
injected  into  the  right  knee-joint.  The  fluid  obtained  from  this  was 
slightly  turbid  and  sterile.  The  effusion  returned  soon  after  the 
aspiration. 

I  should  like  suggestions  as  to  the  treatment  of  this  case.  Two 
proposals  have  been  made  :  (1)  excision  of  a  portion  of  the  synovial 
membrane  of  the  joint  ;  (2)  excision  of  the  joint  '  with  a  view  to 
securing  fixation. 

DISCUSSION. 

The  PRESIDENT:  I  think  that  treatment  similar  to  the  firing  of  horses — 
that  is  light  touching  with  a  linear  cautery — is  worth  trying.  In  my  opinion 
the  osteo-arthritic  changes  present  are  more  important  than  the  persistent 
hydrops. 

Mr.   W.    I!.    BRISTOW:    I    have    seen    several   cases    of  chronic    synovitis 
ol    the    knees    in    men   who   have   returned    from    France   with    some  illness 
presumably    some    form    of    infection.      All    forms   of   treatment   are   dis- 
appointing,   recurrence    of    the    effusion    usually    occurring.       Operation     is 
almost  certain  to  fail.     I   liavo  not  seen  satisfactory  results  from  excision  of 
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portions  of  the  synovial  membrane.  Excision  of  the  joint  in  such  a  case  can 
only  be  justified  when  there  is  severe  pain.  I  think  the  best  course  will  be  to 
apply  a  firm  compression  bandage  and  to  allow  the  patient  to  get  about. 

Mr.  A.  S.  Blundell  Bankart  :  The  effect  of  excision  of  the  synovial 
membrane  can  only  be  to  produce  a  fibrous  ankylosis.  This  could  be  produced 
in  some  other  way — for  example,  by  the  injection  of  formalin  and  glycerine. 

Mr.  H.  Keller  :  It  is  advisable  to  repeat  the  Wassermann  reaction  after 
giving  a  provocative  dose  of  salvarsan.  I  should  treat  the  case  with  the  latter 
drug  in  spite  of  a  negative  Wassermann. 

Mr.  G.  R.  GlHDLESTOXE  :  Have  the  knees  been  immobilized  for  any  con- 
siderable period  ?  [Mr.  PAIEBANK  :  Certainly,  for  periods  of  four  weeks  at 
a  time.]  Considering  that  the  condition  is  undoubtedly  an  arthritis,  I  think 
complete  immobilization  for  a  long  period  sucli  as  six  months,  with  treatment 
by  ionization  during  this  time,  is  quite  worth  trying,  following  this  up  by 
treating  the  thigh  muscles. 

Mr.  BLMSLIE  :  I  suggest  that  it  might  be  worth  while  opening  the  joints 
and  washing  them  out.  It  seems  to  me  possible  that  the  joints  contain 
cartilaginous  loose  bodies,  like  melon-seed  pods,  the  right  one  more  probably 
than  the  left. 

Mr.  LAMING  Evans  :  It  might  be  worth  while  opening  the  joint  and 
turning  back  the  edges  of  the  synovial  membrane  in  an  attempt  to  drain 
the  latter  into  the  subcutaneous  tissue. 
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SUB-SECTION    OF   ORTHOP/EDICS. 
President — Mr.  E.  Muirhead  Little,  F.E.C.S. 


Two  Cases  of  Multiple   Congenital   Deformities.' 

By  H.  A.  T.  Fairbaxk,  F.E.C.S. 

Case  I. — The  boy  is  aged  11.  He  has  bilateral  talipes  equinovarus 
and  dislocation  of  both  hip-joints.  In  the  upper  limbs  there  is  a 
posterior  subluxation  of  the  left  shoulder-joint  which  is  not  reducible. 
The  condition  of  this  joint  is  very  similar  to  that  seen  in  the  late  stage 
of  a  birth  palsy.  The  right  elbow-joint  has,  across  the  flexor  aspect, 
a  bridge  of  skin  stretching  between  the  arm  and  forearm.  Extension 
of  this  joint  is  limited.  Both  wrists  are  flexed  and  the  fingers  clawed, 
the  metacarpophalangeal  joints  being  extended  and  the  interphalangeal 
joints  flexed.  Sensation  is  normal  throughout.  The  limbs  are  very 
thin  and  the  musculature  feeble,  but  all  the  muscles  react  to  a  faradic 
current,  except  the  extensors  of  the  wrists.  Although  the  condition  of 
the  left  shoulder  resembles  that  seen  in  birth  palsy,  it  must  probably  be 
regarded  as  developmental,  because  of  its  association  with  so  many  true 
congenital  deformities. 

Case  II. — This  boy  is  aged  4  months.  In  the  upper  limbs  the 
extension  of  the  left  elbow  is  limited,  the  left  hand  was  originally  in 
the  position  of  dorsiflexion  with  ulnar  deviation.  In  the  right  hand 
there  was  palmar  flexion  with  slight  ulnar  deviation.  These  deformities 
have  been  to  some  extent  corrected  by  treatment  with  splints.  The 
left  hip  was  dislocated,  the  left  knee  rigid  and  the  patella  absent. 
There  was  bilateral  talipes  equinovarus.  The  deformities  of  the  hands 
and  feet  are  yielding  well  to  treatment. 

1  At  a  meeting  of  the  Section,  held  December  2,  1919. 
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Case  of   Multiple  Congenital    Deformities. 
By  E.  C.  ELMSLIE,  M.S.,  F.E.C.S. 

The  patient  is  a  girl  aged  5.  The  head,  neck,  trunk  and  abdomen 
show  no  deformity  nor  wasting.  The  upper  limbs  hang  at  the  sides  with 
elbows  extended,  forearms  in  a  position  of  mid-pronation  and  wrists 
flexed,  the  whole  limb  being  rotated  in.  The  pectoral  muscles  appear 
well  developed,  but  the  deltoid  and  posterior  scapular  muscles  are  much 
wasted.  The  muscles  of  the  upper  arm  are  moderately  developed,  those 
of  the  forearm  and  intrinsics  of  the  hand  are  very  feeble.  The  wrist- 
joints  are  flexed  to  a  right  angle,  the  fingers  being  held  fully  extended. 
The  right  and  left  arms  are  very  similar  in  appearance  and  in  the 
mobility  of  the  joints,  but  the  left  is  slightly  smaller  and  shorter  than 
the  right.  Most  active  movements  are  possible  through  a  small  range. 
At  the  shoulder-joint  abduction  can  be  carried  nearly  to  a  right  angle, 
strength  being  poor.  Adduction  is  fairly  strong,  being  the  movement 
most  used  by  the  child.  Kotation  in  and  out  are  both  present,  but  very 
feeble.  The  action  of  the  serratus  magnus  appears  to  be  normal. 
Extension  of  the  elbow  is  present  but  weak.  Flexion  in  the  right  arm 
can  be  carried  out  from  the  fully  extended  position  to  an  angle  of  35°. 
In  the  left  elbow  the  movement  can  only  be  carried  to  160  .  These 
movements  through  this  limited  range  are  fairly  strong.  Pronation  of 
the  forearm  is  complete  and  fairly  strong  ;  supination  weak  and  possible 
only  through  a  small  range.  At  the  wrist-joint  there  is  a  small  rai 
of  weak  active  extension.  The  flexor  muscles  appear,  however,  to  be 
quite  strong.  The  movements  of  the  fingers  are  very  limited,  but 
extension,  flexion,  abduction  and  adduction  of  all  the  fingers  appear  to 
be  present,  being  better  in  the  right  hand  than  in  the  left.  The 
adductors  of  the  thumbs  work  quite  strongly  ;  the  child  is  in  the  habit 
of  holding  things  between  the  thumb  and  the  palm  or  between  the 
index  and  middle  fingers.  The  latter  fingers  are  concave  towards  each 
other,  probably  as  the  result  of  this  use.  In  the  lower  limbs  thei 
a  dorsal  dislocation  of  both  hips.  The  knees  are  held  fully  extended. 
and  the  right  cannot  be  flexed  at  all ;  the  left  can  be  flexed  voluntarily 
through  a  small  angle.  The  feet  show  a  talipes  equinovarus  partially 
corrected  by  operation.  The  muscles  of  the  lower  limbs  are  weak 
throughout — those  on  the  right  side  being  the  worse.     No  knee-jerk 
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can  be  obtained.  Electrical  examination  was  too  difficult  and  painful 
to  permit  of  completion.  X-rays  show  a  doubtful  dislocation  of  the 
right  shoulder  and  a  dislocation  of  the  head  of  the  right  radius  forwards, 
in  addition  to  the  dislocation  of  the  hips.  The  individual  bones  appear 
to  be  well  formed  and  five  carpal  bones  are  present  on  either  side. 

The  condition  of  the  upper  limbs  in  this  case  is  one  which  I  have 
now  seen  several  times,  and  have  been  in  the  habit  of  calling  "  seal 
flapper  "  deformity.  In  the  cases  that  I  have  seen  the  condition  of  the 
lower  limbs  has  varied.  In  most  there  has  been  a  congenital  talipes — 
in  some  a  dislocation  of  the  hips  and  in  some  stiffness  of  the  knees.  In 
one  case  there  was  a  spastic  condition  of  the  lower  limbs.  The  de- 
formities of  the  upper  limbs  form  a  sufficiently  definite  type  to  deserve 
differentiation  under  a  specific  name,  although  the  pathology  of  the 
condition  is  apparently  unknown. 


Case  of    Stemomastoid  Tumour  in  a  Child  born  by 
Caesarean  Section. 

By  H.  A.  T.  Fairbank,  F.E.C.S. 

This  child,  aged  4  months,  presents  a  hard  fibroid  mass  in  the 
lower  part  of  the  right  stemomastoid.  There  is  at  present  no  torti- 
collis. Dr.  Hubert  Koberts  has  kindly  furnished  notes  of  the  birth  of 
the  child.  The  mother  was  extremely  ill  with  vomiting,  convulsions, 
albuminuria,  and  finally  coma.  Cesarean  section  was  performed  to 
save  her  life,  and  in  this  the  operation  was  successful.  The  head  was 
tightly  engaged  in  the  pelvis  and  considerable  difficulty  was  experienced 
in  extracting  it.  In  Dr.  Eoberts's  opinion  the  injury  of  the  stemo- 
mastoid muscle  most  likely  occurred  in  disengaging  'the  head  from  the 
pelvis  and  not  as  the  result  of  uterine  contraction  during  the  removal  of 
the  child. 

DISCUSSION. 

The  PEBSIDENT :  The  theory  as  to  whether  the  stemomastoid  tumour  is 
of  traumatic  origin  is  still  a  matter  of  controversy.  I  have  never  heard  that 
there  could  he  so  much  ohstrucbion  to  delivery  by  Cesarean  section  as  to 
cause  an  injury  to  a  muscle. 

Mr.  Laming  Evans:  Is  it  not  possible  that  this  is  a  case  of  true  intra- 
uterine wry-neck  ?     The  time  appears  too  short  to  account  for  the  contraction 
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already  present.  It  would  be  interesting  if  Mr.  Fairbank  would  undertake  to 
watch  the  case,  and  either  to  show  it  again  or  to  report  what  degree  of 
torticollis  developed. 

Mr.  Eoth  :  I  think  it  would  be  better  to  treat  the  case  rather  than  to 
watch  it.  In  my  experience  a  sternomastoid  tumour  treated  by  gentle  move- 
ments from  the  first  recovers  without  any  torticollis  arising. 

Mr.    Fairbank  (in   reply) :    At  the    present  time  there  is  little,  if  any, 

shortening    of    the  muscle.       Treatment    by    movements    is    being    carried 

out,  and  I  hope  that  recovery  will  take  place  without  a  torticollis 
developing. 


Case  of   Arthritis  of    the  Knee  with  Persistent  Flexion. 
By  E.  Lamixc;  Evans,  F.R.C.S. 

This  girl  is  aged  17.  At  the  age  of  2  she  developed  an  arthritis 
of  the  right  knee,  in  which  flexion  deformity  was  a  prominent  symptom. 
She  has  been  treated  in  several  hospitals  by  various  methods,  but  the 
flexion  remains.  A  recent  slight  injury  necessitated  rest  in  plaster 
of  Paris  in  a  general  hospital.  The  knee  is  now  flexed  at  an  angle  of 
20°,  the  ankylosis  being  fibrous  and  a  very  small  range  of  movement 
remaining. 

X-ray  examination  shows  that  the  epiphyseal  cartilages  are 
synostosed.  In  the  external  condyle  of  the  femur  there  is  a  trans- 
lucent area  suggesting  an  old  abscess.  The  joint  line  is  hazy,  and 
shows  an  obliquity  downwards  and  inwards  from  collapse  of  the 
external  condyle. 

I  think  that  conservative  treatment  by  splinting  has  perhaps  been 
carried  out  too  long,  and  that  excision  of  the  joint  with  a  view  to 
obtaining  bony  ankylosis  is  desirable.  An  important  point,  however. 
is  the  possible  existence  of  a  focus  of  disease  in  the  external  condyle, 
which  may  necessitate  the  removal  of  enough  bone  to  leave  con- 
siderable shortening. 

DISCUSSION. 

The  President  :  This  is  probably  a  case  of  caries  sicca.  I  agree  that  an 
excision  should  be  performed  and  the  joint  fixed  in  the  extended  positio  ,  1" 
is  interesting  that  the  X-rays  appear  bo  show  that  the  epiphyseal  disks  have 
disappeared. 
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Mr.  ELMSLIE  :  Some  years  ago  I  had  the  opportunity  of  investigating  the 
results  of  excision  of  the  knee  in  children,  both  as  shown  in  the  literature  and 
by  investigation  of  about  100  children  in  the  London  County  Council  schools. 
In  the  latter  the  operation  of  excision  has  been  carried  out  in  various  London 
hospitals  by  many  different  well-known  surgeons.  The  results  were  extremely 
bad.  Hofmeister  laid  down  certain  rules  for  excision  of  the  knee.  Under  the 
age  of  9  he  considered  it  an  unjustifiable  operation  ;  between  .9  and  13  it 
should  only  be  done  as  a  means  of  saving  the  limb.  After  this  age  the  opera- 
tion is  a  good  one.  My  observations  led  me  to  agree  with  these  conclusions 
completely.  In  this  case  I  think  that  excision  should  be  performed,  but  it 
may  be  difficult  because  the  focus  of  disease  on  the  outer  side  may  be  opened 
in  dividing  the  femur. 


Case  of   Traumatic  Myositis  Ossificans. 
By  W.  T.  Gordon  Pugh,  F.E.C.S. 

About  eight  weeks  ago,  the  patient,  a  boy  aged  15,  whilst  playing 
in  a  gymnasium,  caught  his  foot  in  a  mat  and  fell  sideways  on  to  his 
hand,  dislocating  the  left  elbow.  This  appears  to  have  been  com- 
pletely reduced  without  an  anaesthetic.  Cold  compresses  were  applied 
and  the  arm  slung  in  a  flexed  position.  About  a  fortnight  later,  the 
doctor  finding  that  any  attempt  at  movement  caused  pain,  administered 
chloroform,  moved  the  joint,  and  fixed  the  elbow  in  an  extended 
position  upon  a  splint.  For  a  few  days  the  elbow  was  flexed  and 
extended  several  times  each  morning,  but  the  movement  possible 
became  steadily  less  in  extent  and  more  painful. 

When  he  was  admitted  to  hospital  a  few  days  ago,  the  arm  was 
fixed  with  the  elbow  within  40°  of  full  extension,  and  the  forearm 
in  a  position  midway  between  pronation  and  supination.  There  was 
considerable  swelling  around  the  elbow,  due  chiefly  to  a  firm  thickening, 
extending  from  the  olecranon  upwards  for  about  3  in.,  and  to  a  similar 
thickening  in  front  of  the  joints. 

X-ray  examination  shows  considerable  areas  of  opacity  in  positions 
corresponding  to  the  triceps,  brachialis  anticusand  supinator  brevis. 

The  history  is  that  usually  associated  with  a  traumatic  myositis 
ossificans,  and  the  treatment  must  evidently  take  the  line  of  securing 
absolute  rest,  so  as  to  prevent  the  development  of  additional  new  bone 
and  to  assist  the  absorption  of  that  already  present.  In  the  presence 
of  such  extensive  alterations  from  the  normal,  an   ultimate  stiffness  of 
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the  joint  seems  not  improbable,  and  it  is  therefore  advisable  to  get  the 
elbow  into  a  standard  position  for  fixation. 

I  should  like  to  hear  opinions  as  to  whether  this  alteration  of  position 
should  be  carried  out  and,  if  so,  whether  this  should  be  done  at  once 
under  an  anaesthetic  or  gradually  by  the  use  of  a  hinge  splint.  I  should 
like  also  to  hear  the  experience  of  others  as  to  the  final  result  in  cases 
with  such  marked  changes,  and  how  long  it  will  probably  be  before  the 
patient  is  able  actively  to  use  his  elbow  V 

DISCUSSION. 

The  PRESIDENT  :  I  think  it  is  improbable  that  the  boy  will  ever  regain  a 
mobile  elbow-joint.  I  should,  therefore,  alter  the  position  immediately  to  that 
which  is  the  most  useful- 
Mr.  ELMSLIE  :  The  case  is  a  lesson  against  the  employment  of  forced 
movements  in  the  treatment  of  elbow  injuries.  This  joint  appears  to  resenl 
such  movements  more  than  any  other.  I  consider  that  there  is  a  considerable 
chance  of  improvement  in  this  case,  because  the  new  bone  is  light  and  casts 
little  shadow.  I  should,  therefore,  fix  the  joint  in  its  present  position  on  the 
ground  that  any  alteration  would  tend  to  increase  the  bone  formation.  If 
the  joint  remains  stiff  it  will  be  quite  possible  to  alter  the  position 
later  on. 

Mr.  Faiebank.  :  I  agree  "with  what  Mr.  Elmslie  has  said.  The  position 
of  the  arm  should  be  left  alone  for  the  present.  The  presence  of  a  shadow 
around  the  neck  of  the  radius,  probably  representing  ossification  in  the 
supinator  brevis,  is  interesting  and  certainly  very  rare.  I  have  an  X-ray 
showing  a  shadow  of  a  bone  in  this  situation  in  a  dislocation  in  "which  the 
ulna  had  been  reduced,  but  not  the  radius.  At  any  rate  the  head  of  the  radius 
is  still  dislocated. 

Mr.  ROTH:  I  hope  this  case  will  be  taken  as  an  example  of  how  not  to 
treat  an  elbow.  I  think  it  would  be  better  to  flex  the  joint  now.  because 
it  will  take  two  to  three  years  for  the  bone  to  absorb,  and  during  that 
time  the  arm,  if  flexed  more,  will  be  in  a  more  useful  position.  The  slight 
movement  of  bending  the  joint  should  not  cause  much  increase  in  bone 
formation. 

Mr.  LAMING  K\  V.NS:  The  case  is  of  interest  as  one  of  myositis  ossificans 
following  a  pure  dislocation.  I  think  the  X-ray  shows  that  there  ma>  possibly 
have  been  a  separation  of  the  epiphysis  of  the  olecranon.  In  my  opinion, 
it  will  be  better  to  fix  the  elbow  in  its  presenl  position,  both  because  an\ 
movement  will  increase  the  tendency  to  bone  formation,  and  be<  -  ision 
upon  the  triceps   ma\    pull  the   epiphysis   oi   the   ulna    further  away    from 

the   shall . 
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Mr.  JocELYN  SWAN :  I  do  not  agree  with  Mr.  Laming  Evans  that 
myositis  ossificans  after  simple  dislocation  without  fracture  is  especially  rare. 
I  have  had  two  recent  cases  under  my  care  in  which  ossification  in  the 
braehialis  anticus  has  followed  simple  dislocation.  In  neither  case  was  there 
any  change  in  the  supinator  brevis.  They  were  treated  by  rest  and  the 
ossification  became  reabsorbed. 

Mr.  A.  S.  Blundell  Bankart  :  I  think  the  elbow  should  be  flexed 
now,  because  the  limb  will  be  so  much  more  useful  during  the  period  of 
immobilization.      I  hope  Mr.  Pugh  will  show  this  case  again  later  on. 


Recovery  after  Suture  of   Median  and  Ulnar  Nerves 
in  the  Forearm. 

By  E,  C.  Elmslie,  M.S.,   F.E.C.S. 

Miss  H.  D.,  aged  1G,  cut  her  wrist  by  falling  with  it  through 
a  window  on  July  1,  1918.  The  tendons  were  sutured  at  the  time 
at  the  Huntingdon  Hospital  and  the  ulnar  artery  tied  but  the  nerves 
were  not  sutured. 

She  first  came  to  me  for  treatment  on  September  i).  There  was  a 
cruciform  incision  above  the  wrist,  the  transverse  scar  being  about  3  in. 
above  the  joint  (due  to  the  injury)  ;  the  longitudinal  scar  was  that  of 
the  operation.  All  the  long  tendons  were  acting  satisfactorily,  but 
all  the  intrinsic  muscles  of  the  hand  were  completely  paralysed  ;  the 
hand  was  clawed,  the  metacarpophalangeal  joints  being  byperextended, 
the  interphalangeal  joints  flexed.  The  anaesthesia  to  light  touch 
included  the  whole  of  the  palmar  surface  of  the  hand  and  the  front 
of  the  ulnar  side  of  the  forearm  as  high  as  the  transverse  scar  ;  also  the 
back  of  the  ulnar  half  of  the  hand,  the  whole  of  the  dorsal  surface 
of  the  little  and  ring  fingers,  the  last  two  phalanges  of  the  index  and 
middle  fingers,  and  the  last  phalanx  of  the  thumb. 

On  September  10  the  longitudinal  scar  was  excised  and  the  median 
and  ulnar  nerves  were  explored ;  the  ends  of  the  median  nerve  were 
found  displaced  laterally  from  each  other  by  about  |  in. ;  the  ends  of 
the  ulnar  nerve  were  continuous  through  a  strand  of  fibrous  tissue 
which  was  about  1.1  in.  long.  The  nerve  ends  were  freshened  and 
sutured,  the  median  meeting  easily,  the  ulnar  only  with  some  tension 
when  the  wrist  was  flexed.     After  the  operation  the  wrist  was  kept 
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flexed  for  six  weeks  and  this  joint  and  the  fingers  were  then  slowly 
extended  on  a  splint.  To  counteract  the  tendency  to  clawing  of  the 
hand  and  to  produce  a  palmar  arch  an  "  egg "  splint  was  used  for 
some  time. 

Treatment  by  daily  massage  and  galvanic  stimulation  of  the  intrinsic 
muscles  was  commenced  as  soon  as  the  wound  was  healed,  and  as  soon 
as  voluntary  power  returned  re-educational  exercises  were  added.  The 
forearm  muscles  were  treated  by  faradic  stimulation  throughout. 

At  the  present  time  there  is  an  almost  complete  return  of  sensation 
to  light  touch  in  the  whole  of  the  affected  area.  All  the  intrinsic 
muscles  respond  to  a  faradic  stimulation,  and  all  show  some  voluntary 
power  ;  the  ulnar  muscles  recovered  more  slowly  than  the  median, 
and  the  interrossei  are  still  weak.  The  hand  is  now  of  a  natural  shape, 
there  is  a  palmar  arch  and  the  fingers  can  be  flexed  at  the  metacarpo- 
phalangeal joints  whilst  the  interphalangeal  joints  are  extended. 
Opposition  of  the  thumb  is  good.  The  circulation  in  the  hand  is  now 
good.  Throughout  the  winter  of  191K-19  it  was  very  bad,  the  fingers 
being  constantly  blue  and  shiny.  The  pads  on  the  last  phalanges  are 
now  returning. 


Dupuytren's  Contraction  in  a  Man  aged  31. 
By  Paul  Bernabd  Roth,  F.B.C.S. 

The  patient  was  wounded  in  January,  1916,  with  a  rifle  grenade 
splinter  in  the  ring  finger  of  the  left  hand,  there  being  a  small  flesh 
wound.  The  wound  was  healed  in  a  month,  although  there  appears 
to  have  been  a  little  suppuration.  In  the  following  December  he 
began  to  feel  something  tight  pulling  down  his  finger,  and  it  became 
bent  towards  the  palm.  This  has  gradually  become  worse.  The 
ring  finger  is  flexed  at  its  metacarpophalangeal  joint  to  45°,  the 
interphalangeal  joints  not  being  affected.  There  is  a  very  prominent 
ridge  in  the  palm,  due  to  the  thickened  palmar  fascia,  which  leade 
the  base  of  the  ring  finger,  and  to  which  the  skin  is  adherent. 

Note. — Both  little  fingers  have  been  contracted  ever  since  the 
patient  can  remember,  but  they  have  caused  no  inconvenience. 

The  points  of  interest  in  this  case  are  the  manner  oi  causation, 
the  rapid  onset,  the  youth  of  the  patient,  and  the  treatment  to  1  i 
adopted.     1  think  it  possible  that  the  organisms  of  suppuration  gained 
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entry  to  the  prolongations  of  the  fascia  on  the  ring  finger,  and  spread 
down  it  to  the  palm,   setting  up  a  septic  fibrosis. 

As  to  treatment,  I  prefer  to  adopt  Adams's  method,  followed  by 
bandaging  the  finger  to  a  malleable  iron  splint  in  nearly  complete 
extension. 

DISCUSSION. 

The  PRESIDENT  :  I  think  that  it  is  doubtful  whether  the  injury  really  had 
anything  to  do  with  the  origin  of  the  contraction.  Adams's  operation  is 
tedious  and  the  results  uncertain,  the  alternative  would  seem  to  be  by  an  open 
operation. 

Mr.  MORTIMER  WooLF  :  I  have  recently  seen  two  cases  of  Dupuytren's 
contraction  following  wounds,  but  I  do  not  think  that  the  wounds  had 
anything  to  do  with  the  contraction.  In  each  case  the  man  had  been  in 
the  habit  of  using  a  chisel,  "and  I  think  that  the  pressure  in  the  palm  is 
important.  I  have  treated  a  case  by  very  extensive  excision  of  the  fascia, 
but  had  a  recurrence  of  the  contraction  in  spite  of  this.  I  re-operated  and 
transplanted  a  piece  of  fascia  lata  and  fat  from  the  thigh,  with  great 
improvement.  The  method  of  transplanting  fat  has  recently  been  reported 
in  the  Annals  of  Surgery. 

Mr.  MAYNARD  Heath  :  I  have  recently  seen  a  case  in  a  boy  aged  16, 
in  whom  the  contraction  followed  a  crush  of  the  ringers  and  was  apparently 
due  to  sepsis  tracking  down  into  the  fascia.  I  think  that  treatment  should  be 
by  excision  of  the  fascia.  I  have  treated  a  case  by  this  method  in  which 
no  recurrence  took  place  after  ten  years. 

Mr.  LAMING  Evans  :  I  have  seen  the  condition  in  a  younger  man,  the 
contraction  following  trauma,  due  to  gripping  the  bottom  of  a  boat  after  his  ship 
had  been  torpedoed.  I  have  always  removed  the  fascia,  and  have  found  it 
necessary  to  open  the  flexor  tendon  sheaths  in  order  to  make  sure  of  complete 
removal. 

Mr.  ELMSLIE  :  I  agree  with  Mr.  Laming  Evans  that  the  removal  should 
be  complete:  I  think  that  recurrences  are  often  due  to  insufficiency  of  the 
initial  operation.  Although  I  cannot  see  the  necessity  for  opening  the  tendon 
sheaths,  I  do  not  find  that  in  my  dissection  they  are  as  a  rule  exposed. 

Mr.  W.  K.  BEISTOW:  Bad  results  are  often  due  to  insufficient  after- 
treatment.  Simple  tenotomy  followed  by  stretching  and  splinting  gives 
good  results.     An  extensive  dissection  often  leaves  a  keloid  scar. 

The  PRESIDENT:  The  use  of  fchiocyanin,  rubbed  in  after  operation,  bus 
been  advocated  in  order  to  prevent  the  formation  of  a  keloid.  As  an  example 
of    the    defects   of    an    incomplete  operation    I   may   allude  to   the   case   ot   a 
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Roman  Catholic,  who  preferred  to  have  the  operation  clone  without  an 
anaesthetic,  because  it  would  be  good  for  his  soul.  The  operation  was  hurried 
and  a  recurrence  resulted. 


Scoliosis     of     Uncertain     Origin. 
By  P.  Maynard   Heath,   M.S. 

The  patient  is  a  girl,  aged  10.  She  had  a  fall  in  the  playground 
in  1918  ;  the  accident  was  apparently  trivial,  but  no  details  are  available. 
Very  little  notice  was  taken  of  it,  and  the  child  was  not  incapacitated. 
Some  months  later  the  mother  noticed  that  the  back  was  not  straight. 

In  the  erect  position  there  is  very  little  abnormal  to  be  seen  but 
when  the  spine  is  flexed  the  whole  trunk  is  carried  clearly  to  the  left. 
At  the  same  time  rotation  occurs,  so  that  the  right  lumbar  region 
becomes  prominent,  and  a  secondary  curve,  convex  to  the  left,  is 
produced  in  the  dorsal  region.  Flexion  of  the  spine  directly  forwards 
or  to  the  right  is  impossible.  There  are  no  nervous  symptoms  and  the 
condition  is  not  progressive.  The  hip- joints  and  lower  limbs  are  normal 
and  there  is  no  evidence  of  abscess  formation.  The  deformity  of  the 
spine  is  obviously  due  to  some  lesion  in  the  lower  lumbar  vertebra?. 

X-rays  show  that  the  articular  processes  between  the  fourth  and 
fifth  lumbar  vertebrae  on  the  left  side  are  apparently  fused  into  a 
structureless  mass  of  dense  bone,  and  that  the  fourth  lumbar  vertebra 
is  set  obliquely  upon  the  fifth.  No  fracture  of  the  articular  processes 
can  be  seen.  There  is  a  deficiency  in  the  laminae  of  the  fifth  lumbal 
vertebra  and  its  left  transverse  process  is  longer  than  the  right  and 
comes  into  contact  with,  and  is  possibly  joined  to,  the  left  lateral  mass  of 
the  sacrum.  The  bodies  of  the  vertebra1  are  normal  in  outline  and 
no  rarefaction  of  bone  is  visible.  The  X-ray  appearances  may  be  due  to 
fracture,  congenital  abnormality,  or  caries.  If  the  cleft  in  the  lamina? 
of  the  fifth  lumbar  vertebra  is  due  to  fracture,  it  is  possible  that  the 
articular  processes  between  the  fourth  and  fifth  lumbar  vertebra'  have 
been  fractured  and  have  subsequently  fused.  The  alightzu  ss  of  the 
accident  is  somewhat  against  this  view.  On  the  other  hand  the  incn 
in  size  of  the  left  side  of  the  fifth  lumbar  vertebra  is  clearly  develop- 
mental and  suggests  that  the  cleft  in  the  lamina^  of  that  vertebra  and 
the  condition  of  the  affected  articular  processes  are  also  developmental. 
Caries  seems  improbable  in  view  of  the  symptoms  and  X-ray  appearances. 


116 


Heath :    Scoliosis  of  Uncertain  Origin 


The  child  has  been  treated  for  six  weeks  in  a  plaster  jacket  by 
another  surgeon.  Since  then  she  has  been  given  exercises  and  massage, 
with  improvement  in  her  comfort  and  general  health,  but  without  any 
influence  on  the  lateral  deviation  of  the  spine. 


Fig.  l. 
Position  when  erect. 
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Fig.  2. 
Position  whcu  attempting  to  bend  directly  forwards. 
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Congenital    Diverticulum   of   the   Colon.1 
By  Garnett  Wright,  F.R.C.S. 

While  congenital  diverticula  not  infrequently  occur  in  the  small 
intestine,  similar  conditions  are  extremely  rare  in  connexion  with  the 
large  bowel.  The  following  case  appears  to  me  to  be  worthy  of  record 
as  being  an  almost  unique  example  of  such  a  diverticulum  : — 

The  patient,  a  married  woman,  aged  27,  was  admitted  to  the  Salford 
Royal  Hospital  on  September  20,  1917.  She  had  suffered  from  consti- 
pation and  abdominal  pains  ever  since  she  could  remember.  The 
griping  pains  and  the  constipation  had  steadily  increased  until  latterly 
life  had  become  very  miserable.  For  two  or  three  days  before  admission 
constipation  had  been  absolute  and  the  patient  had  vomited  once 
or  twice. 

On  examination  there  was  definite  visible  peristalsis  to  be  seen, 
sometimes  in  the  upper  and  sometimes  in  the  lower  abdomen.  The 
bowels  were  moved  on  the  22nd  and  again  on  the  26th,  but  the  griping 
pains  and  the  visible  peristalsis  still  continued. 

On  September  27  I  opened  the  abdomen  by  a  median  laparotomy 
and  found  the  whole  of  the  large  intestine  greatly  dilated,  and  the 
mesosigmoid  occupied  by  a  cystic  swelling,  which  I  thought  at  first  was 
a  mesenteric  cyst.  On  further  examination  a  longitudinal  band  was 
seen  to  bifurcate  at  the  commencement  of  the  sigmoid  colon,  and  it 
was  evident  that  a  diverticulum  was  originating  at  this  point,  and  was 
occupying  the  mesosigmoid.  On  tracing  this  onward  it  could  be  felt 
to  leave  the  mesosigmoid  at  its  lower  end  and  turn  upwards  behind 
the  posterior  parietal  peritoneum  and  end  in  a  large  Bac  on  the  posterior 

1  At  a  meeting  of  the  Section,  held  February   4.   1980. 
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abdominal  wall  behind  the  stomach.  It  was  evident  that  the  diverti- 
culum could  not  be  removed  without  excising  a  large  portion  of  the 
colon,  and  as  the  whole  colon  was  in  a  condition  of  megacolon  I  decided 
to  do  a  complete  colectomy.  Accordingly  the  terminal  ileum  was 
divided,  the  upper  end  closed  and  united  by  lateral  anastomosis  to  the 
lower  part  of  the  ileopelvic  colon.  The  colon  was  then  resected  and 
the  lower  end  closed  by  invagination.  The  patient  recovered  well  from 
the  immediate  effects  of  the  operation.  The  temperature  rose  to 
100-4°  F.  on  the  28th  and  100-6°  F.  on  the  29th.  It  fell  to  99°  F.  on 
the  30th  and  to  98°  F.  on  October  3,  Thereafter  it  remained  slightly 
below  normal  until  the  evening  of  October  6,  when  it  fell  to  97°  F.  and 
remained  at  that  level  until  just  before  death  on  October  8,  when  it  rose 
to  101  "8°  F.  The  bowels  were  moved  after  an  aperient  on  September  30, 
and  there  was  an  average  of  five  daily  motions  after  that.  The  pulse- 
rate  fluctuated  between  112  and  140.  The  patient  appeared  to  be 
progressing  fairly  satisfactorily  until  the  evening  of  October  6,  when 
the  temperature  fell  to  97°  F.,  and  she  vomited.  She  continued  to 
vomit  on  the  7th  and  the  abdomen  was  reopened  on  the  8th,  when 
it  was  found  that  suppuration  had  occurred  in  the  anastomosis,  which 
had  given  way.     The  patient  died  that  evening. 

Description  of  Specimen. 

The  specimen  removed  consisted  of  the  termination  of  the  ileum 
and  the  large  intestine  from  the  caecum  to  the  upper  end  of  the  rectum, 
together  with  the  diverticulum  to  be  described  below.  The  colon 
removed  was  in  a  condition  of  moderate  idiopathic  dilatation,  and  in 
the  recent  state  it  measured  8  ft.  in  length. 

The  diverticulum,  which  when  fresh  was  37  in.  long,  commenced 
at  the  upper  end  of  the  sigmoid  loop  of  the  colon,  running  at  an  acute 
angle  downwards  and  entering  between  the  layers  of  the  mesosigmoid. 
Here  it  occupied  the  concavity  of  the  sigmoid  colon  and  became  of  very 
large  size,  being  very  much  greater  in  diameter  than  the  bowel.  On 
teaching  the  lower  end  of  the  sigmoid  loop,  the  diverticulum  separated 
from  the  colon,  to  which  it  was  up  to  now  intimately  adherent,  and 
narrowing  abruptly  it  passed  from  between  the  layers  of  the  meso- 
sigmoid to  lie  behind  the  posterior  parietal  peritoneum.  Here  it  turned 
upwards  and  expanded  into  a  large  blind  sac,  reaching  a  position  on  the 
posterior  abdominal  wall  behind  the  stomach.  In  the  recent  state,  the 
circumference    of   this    portion  of    the   diverticulum    was    17  in.      For 
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purposes    of    description    we    can    divide    the   diverticulum    into    three 
parts : — 

(1)  The  first  part  is  about  6  in.  long,  with  sacculations  and  taenia 
such  as  we  see  in  normal  large  intestine.  This  portion  merges 
gradually  into — 

(2)  The  second  portion,  which  lies  between  the  leaves  of  the 
mesosigmoid.  This  is  the  longest  part  and  is  of  wide  diameter  and 
smooth  walled.  For  the  first  part  of  its  course  it  is  intimately  blended 
with  the  sigmoid  colon,  but  becomes  separated  from  it  below.  It  is 
joined  on  to  the  third  portion  by  a  very  narrow  neck. 
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Fig.  1. 

Portion  of  intestine  removed  at  operation.  Note  vessels  running  over 
diverticulum  to  supply  the  sigmoid  colon.  1,  e;ecum  ;  2,  sigmoid  colon  ; 
3,  origin  of  diverticulum  ;  4,  diverticulum  between  layers  of  meso-sigmoid  : 
5,  blind  sac. 


(3)  The  third  part  is  a  large  blind  sac,  which  was  entirely 
retroperitoneal  in  position  and  ends  at  the  upper  extremity  in  a  small 
button-like  projection.  Before  the  peritoneum  was  dissected  away, 
the  two  limbs  of  the  loop  formed  by  the  first  and  second  parts  of  the 
diverticulum  were  bound  together  by  strong  bands  of  thickened 
peritoneum. 

The  connexion  of  the  taenia  with  the  diverticulum  is  very 
ap — 20a 
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interesting.  The  taenia  libera  is  continued  from  the  descending 
colon  on  to  the   sigmoid,  and  does  not  reach  the  diverticulum  at  all. 

The  taenia  omentalis  bifurcates  at  the  commencement  of  the 
diverticulum,  one  limb  descending  on  to  the  sigmoid,  and  the  other 
running  off  it  at  an  obtuse  angle  to  reach  the  anterior  surface  of  the 
diverticulum.  Here  it  gradually  widens  out,  losing  its  band-like 
appearance  and  forming  a  fairly  uniform  longitudinal  coat,  though 
the  main  mass  of  the  fibres  can  still  be  seen  near  the  convexity  of 
the  diverticulum. 

The  taenia  mesenterica  is  continued  from  the  descending  colon 
directly  on  to  the  posterior  surface  of  the  diverticulum  and  widens  out 
in  a  similar  manner  to  the  band  on  the  anterior  surface.  It  does 
not  have  any  connexion  at  all  with  the  sigmoid   colon. 

Thus  we  find  two  bands  on  the  sigmoid  colon:  (1)  The  taenia 
libera  ;  (2)  one  limb  of  the  bifurcated  taenia  omentalis — and  two 
on  the  diverticulum — (i)  the  taenia  mesenterica,  (ii)  the  other  limb 
of  the  bifurcated  taenia  omentalis. 

The  blood  supply  of  the  diverticulum  was  derived  from  the  inferior 
mesenteric  artery.  This  was  of  large  size  and  divided  into  large 
branches  which  lay  in  the  concavity  of  the  diverticulum,  forming 
rudimentary  arches  from  which  vessels  ran  transversely  over  the 
diverticulum  to  reach  the  colon,  which  they  supplied  in  the  usual 
way.  Several  irregular  arterial  arches  were  present  on  the  surface 
of  the  diverticulum.  The  vessels  of  supply  to  the  diverticulum  entered 
(1)  from  the  arches  in  the  concavity,  (2)  in  a  row  half-way  across  the 
diverticulum,  (3)   as  a  series  of  well-defined  branches  near  the  convexity. 

The  large  blind  sac  was  supplied  in  an  irregular  fashion  by  large 
branches  from  the  vessels  in  the  concavity  of  the  diverticulum. 

When  the  peritoneal  coat  is  dissected  away  it  is  seen  that  the  colon 
and  the  first  and  second  parts  of  the  diverticulum  are  intimately 
blended,  it  being  impossible  to  separate  them  from  each  other  without 
tearing  muscle  fibres.  Muscular  bands  can  be  seen  running  from  one 
to  the  other,  and  the  septum  between  the  two  is  common  to  both  and 
consists  of  circular  muscle  fibres  with  mucous  membrane  on  each 
side. 

The  fusion  between  the  diverticulum  and  the  colon  ceases  about 
'.\  in.  above  the  narrow  neck  between  the  second  and  third  parts  of  the 
former,  and  the  rest  of  the  diverticulum  is  quite  independent  of  the 
colon. 
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Structure  of  Diverticulum. 

The  first  and  second  parts  are  covered  with  peritoneum  except 
where  they  are  fused  with  the  colon,  and  in  the  concavity  of  the  loop. 
The  third  part  has  no  peritoneal  coat,  and  in  life  occupied  a  position 
behind  the  posterior  parietal  peritoneum.  The  muscular  coats  are  : 
(1)  An  outer  longitudinal  layer  which  in  the  first  part  is  represented  by 
the  taeniae  described  above  ;  in  the  second  part  there  is  a  more  uniform 
outer  coat,  with  no  distinct  bands  ;  in  the  third  part  the  outer  coat 
consists  of  coarse  muscular  bundles  running  irregularly,  but  generally 
speaking  in  an  oblique  manner,  and  ending  in  a  whorl  at  the  button- 
like projection  at  the  apex.     (2)   An  inner  layer  of  circular  fibres. 

A  section  taken  where  the  colon  and  the  diverticulum  fuse  together 
in  a  common  septum  (fig.  2)  shows  that  the  outer  longitudinal  coat 
gradually  fades  away,  till  in  the  mid-line  of  the  septum  only  circular 
fibres  can  be  distinguished. 

The  inner  coat  of  the  diverticulum  consists  of  a  mucous  membrane 
thrown  into  irregular  folds  lined  by  epithelium  of  the  usual  large 
intestine  type.  It  is  interesting  to  observe  that  this  epithelial  lining  is 
continued  into  the  button-like  projection  in  the  apex  of  the  blind  sac  of 
the  diverticulum. 

From  the  anatomical  structure  of  this  diverticulum  it  is  evident  that 
we  are  dealing  with  a  congenital  abnormality  of  the  hind-gut.  The  blood 
supply,  from  the  inferior  mesenteric  vessels,  proves  that  the  structure 
is  a  portion  of  the  hind-gut,  while  nothing  but  a  developmental  error 
could  explain  the  intimate  connexion  between  it  and  the  colon.  Hew 
it  arose  is  difficult  to  explain.  Professor  Keith  has  pointed  out  to  me 
that  in  the  Hyrax  double  colonic  caeca  are  normally  present,  arising 
from  the  transverse  colon,  in  addition  to  the  usually  placed  caeca.  In 
this  connexion  I  would  suggest  that  the  arrangement  of  the  longi- 
tudinal bands  on  the  colon  and  diverticulum  may  throw  some  light 
on  the  development  of  this  abnormality.  The  bands  on  the  colon  and 
the  diverticulum  combined  represent  the  bands  of  a  single  primitive 
intestinal  tube,  since,  although  there  are  four  in  all.  two  on  tin  colon 
and  two  on  the  diverticulum,  two  of  these  are  derived  from  the  bifurca- 
tion of  a  single  tn?nia  omentalis.  It  would  appear  that  the  original 
error  in  development  has  been  in  the  form  of  longitudinal  split  in  the 
primitive  hind-gut,  the  septum  being  placed  eoronailv,  and  running 
from  the  centre  of  the  primitive  taenia  omentalis  to  the  opposite  side 
of  the  canals.      If  this  is  so,  it  would  seem  to  me  to  be  against  the  view 
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that  the  diverticulum  in  this  case  is  a  throwback  to  the  colonic  caeca  of 
the  Hyrax,  as  these  presumably  arise  by  lateral  buds  from  the  intestinal 
canal.  Lewis  and  Thyug  [1]  describe  knob-like  diverticula  arising  in 
connexion  with  the  small  intestine  in  embryos  of  the  pig,  rabbit,  and 
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Fig.  2. 

Septum  between  colon  and  diverticulum.  1,  muscular  coat  of  circular  fibres 
only  ;  2,  mucous  membrane  of  colon  and  of  diverticulum  on  each  side  of 
muscular  coat. 


Fie;.  3. 

Transverse  section  at  angle  of  junction  between  colon  and  diverticulum. 
1,  colon  ;  2,  diverticulum  (note  hypertrophy  as  compared  with  colon) ;  3,  circular 
muscular  coats  of  colon  and  diverticulum  fusing  to  form  septum. 
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man,  but,  with  one  exception  of  a  diverticulum  arising  near  the  ileo-caecal 
valve,  they  found  none  in  the  large  intestine.  These  diverticula  dis- 
appear as  development  proceeds,  but  Lewis  and  Thyng  suggest  that 
they  may  occasionally  persist  and  be  the  source  of  diverticula.  It  is 
difficult,  however,  to  conceive  that  a  diverticulum  of   this  size  in  the 


Fig.    4. 
Section  of  wall  of  second  p;irt  of  diverticulum  ;  moderate  degree  of  hypertrophy. 


Fig.  5. 

Section  of  wall  of  third  part  of  diverticulum  ;  extreme  hypertrophy  .  1,  iuue r 
coat  of  circular  muscle  fibres;  2,  outer  coat  of  muscular  bundles  running 
obliquely. 


large  intestine  could  arise   in  Bach  a   manner.     1   confess  that    I   can 
arrive  at  no  satisfactory  explanation  of  the  phenomenon. 

I   have  been  unable  to  find  more  than  one  or  two  cases  in  Literature 
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of  a  similar  nature.  Meckel  [2]  mentions  a  case  of  a  foetus  with  two 
caeca  described  by  Boerhaave  in  1757.  Grawitz  [3]  describes  the  case 
of  a  man  aged  55  who  died  of  peritonitis  due  to  intestinal  obstruction, 
in  whom  a  right  inguinal  hernial  sac  was  occupied  by  a  diverticulum 
arising  from  the  middle  of  the  ascending  colon.  It  consisted  of  a 
double  loop  of  bowel,  opening  by  a  common  opening  into  the  ascending 
colon.  Its  length  was  20  cm.,  circumference  at  the  neck  8  cm.  and  at 
the  fundus  135  cm.  The  two  loops  of  bowel  were  separated  at  the 
fundus,  but  were  fused  near  the  neck  of  the  diverticulum,  having  an 
imperfect  septum  of  mucous  membrane  only  between  them  at  this  point. 
There  was  also  a  transverse  occlusion  in  the  loop  of  the  diverticulum. 
Grawitz  considered  that  this  diverticulum  might  have  been  formed  from 
a  loop  of  bowel  being  caught  in  the  hernial  sac,  and  from  a  secondary 
fusion  and  breaking  through  of  the  lumen  at  the  site  on  constriction. 
Lockwood  [4]  described  a  case  of  double  descending  colon  where  the 
lower  ends  of  both  limbs  were  lost  in  a  mass  of  carcinoma,  but  gives 
no  anatomical  details.  Hedinger  [5]  described  a  post-mortem  examina- 
tion on  a  newly-born  child  in  whom  the  distal  third  of  the  appendix 
was  thickened  and  nodular,  owing  to  numerous  small  diverticula  of  the 
mucosa,  some  of  which  reached  the  muscularis  mucosas  only,  while 
others  extended  through  it  and  produced  projections  of  the  serous  coat. 
He  considered  that  these  diverticula  were  congenital. 
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DISCUSSION. 

Professor  A.  Keith,  F.K.S.  :  I  agree  with  Mr.  Garnett  Wright  in  regarding 
the  abnormality  as  being  the  result  of  a  developmental  duplication  or  splitting 
of  the  sigmoid  colon.  Splitting  or  dichotomy  of  the  buccal  of  the  rectal  ends 
of  the  alimentary  tract  is  known  to  occur,  but  there  lias  been  no  clear  recogni- 
tion that  a  developmental  cleavage  can  affect  a  limited  and  intermediate  tracl 
such  as  the  transverse  colon  or  sigmoid.  Mr.  Wright's  specimen  may  be 
regarded  as  an  example  of  this  exceedingly  uncommon  type  of  malformation. 
Various  forms  of  cleavage  or  septal  formation  are  known  to  occur  during  the 
development  of   the  alimentary  traot  of  the   embryo.      The  foregut   is   cleft 
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horizontally  or  coronally,  so  that  the  ventral  compartment  becomes  the  trachea, 
while  the  dorsal  part  forms  the  first  part  of  the  oesophagus.  Cleavage  may 
occur  abnormally  so  that  the  first  part  of  the  oesophagus  ends  blindly  while 
the  second  part  springs  from  the  bifurcation  of  the  trachea.  Such  is  not  an 
uncommon  congenital  abnormality  of  the  oesophagus.  The  second  part  of  the 
duodenum  may  be  the  seat  of  another  kind  of  septal  malformation — the 
septum  lying  transversely  across  and  completely  occluding  the  lumen  of  the 
bowel.  Another  type  is  represented  by  a  specimen  in  the  Museum  of  the 
Royal  College  of  Surgeons.  In  this  specimen  a  piece  of  small  bowel  from  an 
ox  has  set  side  by  side  with  it  a  long  sausage-shaped  cyst,  17  in.  in  length, 
exactly  similar  to  the  small  bowel  in  structure,  save  that  it  is  lined  by  stratified 
epithelium.  In  this  case  the  cleavage  of  the  bowel  has  apparently  taken  place 
in  a  sagittal  plane,  for  both  bowel  and  cyst  lie  side  by  side  and  are  suspended 
at  the  free  margin  of  the  common  mesentery.  In  Mr.  Garnett  Wright's  specimen 
the  cleavage  has  been  in  a  coronal  plane,  the  primitive  sigmoid  being  split  so 
as  to  form  a  dorsal  or  abnormal  sigmoid  and  a  ventral  or  normal  sigmoid  colon. 
Thus  we  see  that  abnormal  cleavage  may  affect  several  parts  of  the  alimentary 
tract  of  the  embryo  and  may  take  place  in  a  sagittal  coronal  or  transverse 
plane.  It  must  be  remembered  that  a  mere  point  of  adhesion  between  opposite 
walls  of  the  embryonic  gut  will,  when  the  embryonic  gut  is  drawn  out  to 
form  the  adult  bowel,  become  a  long  septum  or  cleft.  In  trying  to  explain 
such  a  malformation  as  has  been  shown  by  Mr.  Wright  it  is  vain  to  seek 
light  from  comparative  anatomy.  In  no  animal  whatsoever  is  duplication  of 
the  sigmoid  a  normal  occurrence.  The  abnormal  parasigmoid  of  Mr.  Wrights 
case  shows  a  remarkable  condition  of  hypertrophy.  The  muscular  coats  have 
evidently  striven  to  force  the  faecal  contents  out  at  the  caecal  end  of  the  para- 
sigmoid— at  least  the  degree  of  hypertrophy  increases  as  one  passes  from  the 
open  mouth  to  the  closed  end  of  the  abnormal  bowel.  At  the  open  or  proximal 
end  of  the  parasigmoid  the  mucous  or  glandular  coat  measures  O'iS  mm.  in 
thickness  ;  in  the  neighbouring  part  of  the  normal  colon  this  coat  lias  a 
thickness  of  0*25  mm.  At  the  same  sites  the  muscular  coats  measure 
0'95  mm.  (0'8  mm.  circular  coat,  0'15  mm.  longitudinal)  in  the  first,  and 
0'2G  mm.  (0'2  mm.  circular  coat,  0'06  mm.  longitudinal)  in  the  second.  At 
the  distal  or  caecal  end  of  the  abnormal  sigmoid  the  mucous  membrane 
measures  0'6  mm.,  and  is  provided  with  numerous  solitary  follicles.  The 
muscular  coats  at  this  point  measure  3'7  mm. — fourteen  times  the  normal 
thickness.  The  inner  or  circular  coat  measures  2"2  mm.,  the  outer  or  longitu- 
dinal 1*5  mm.  The  mucous  coat  is  bound  rather  firmly  to  the  muscular 
coat,  the  submucous  tissue  being  densely  packed  and  much  reduced  in  amount. 
At  the  cecal  end  the  muscularis  mucosa'  is  014  mm.  in  thickness— all 
as  thick  as  the  outer  muscular  coats  of  a  normal  sigmoid.  The  inner  circular 
and  outer  longitudinal  coats  oi  the  muscularis  mucosa'  can  be  clearly 
distinguished.  Throughout  the  greater  length  of  the  parasigmoid  the. 
hardly  more  than  a  trace  oi  Auerbaeh's  (myenteric  plexus.  Thia  B 
particularly    the   case    where   the    muscular    hypertrophy    is  -  .        We 
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know  that  addition  of  new  muscular  fibres  in  the  embryonic  gut  takes  place 
from  the  stratum  in  which  Auerbach's  plexus  lies.  It  is  a  remarkable  fact 
that  with  such  muscular  hypertrophy  as  is  seen  in  the  distal  half  of  the 
abnormal  parasigmoid,  Auerbach's  plexus  should  have  almost  disappeared. 
Very  large  isolated  ganglion  cells  occur  at  various  sites  in  both  circular  and 
longitudinal  coats. 

The  PRESIDENT:  On  reading  Mr.  Wright's  account  of  this  rare  diverticulum 
I  at  once  suspected  that  it  was  associated  with  malformation  of  the  colon. 
The  suspicion  was  converted  into  a  certainty  on  my  examining  the  specimen. 
It  is  an  example  of  doubling  of  the  large  intestine.  The  enormous  size  and 
thickness  of  the  affected  section  are  explained  by  the  fact  that  it  has  served 
for  some  years  as  a  reservoir  of  hecal  material  much  in  the  same  way  that 
a  section  of  large  intestine  serves  for  the  retention  and  accumulation  of  a 
retrograde  flow  of  fteces  after  it  has  been  put  out  of  action  by  an  ileo-colic 
anastomosis.  The  portion  of  the  colon  thus  put  out  of  action  in  many  cases 
becomes  enormously  distended  and  its  walls  thickened.  The  distension  and 
thickening  are  only  equalled  by  the  alterations  that  take  place  in  the  stomach 
when  the  pylorus  is  che  seat  of  chronic,  non-cancerous  obstruction.  Doubling 
of  the  large  intestine  is  a  rare  malformation.  An  accessible  record  is  to  be 
found  in  the  Glasgow  Medical  Journal,  1912. '  It  is  carefully  described  by 
Mr.  A.  Blair  Aitken,  and  it  is  illustrated  by  good  figures.  The  transverse 
section  of  the  pelvic  colon  resembles  the  barrels  of  a  double-barrelled  gun. 
Roux  de  Brignolles '  discovered  a  double  pelvic  colon  whilst  operating  lor 
appendicitis. 


1  Qlasg.  Med.  Join  n.,  L912,  D.8.,  lxxviii,  p.   181. 

-Ann.  internal,  de  Chir.  gastro  intest.,  I'.M  I,  viii,  i>i>.  19-28      1  have  been  unable  to  obtain 
this  journal. 
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Appendicectomy  by  a  New  Route,  and  Simplified  Procedure. 
By  E.  H.  Anglin  Whitelocke,  M.D.,  P.R.C.S. 

The  operation  here  described  is  designed  for  the  removal  of  the 
appendix  vermiforrais  through  the  right  iliac  fossa  in  cases  where  no 
general  exploration  of  the  abdominal  cavity  is  called  for — i.e.,  in  acute 
rather  than  in  chronic  cases.  The  method  is  a  muscle-splitting  one 
and  has  proved  so  successful  that  the  author  employs  it  in  preference 
to  all  others.  Indeed  its  advantages — anatomical,  surgical  and  clinical — 
appear  sufficient  to  justify  its  general  adoption  in  suitable  cases  as  a 
substitute  for  the  procedures  in  general  use. 

For  the  sake  of  clearness  the  operation  may  be  described  under  the 
following  headings  :  — 

(I)  Incision  and  approach. 
(II)  Treatment  of  the  appendix. 

(III)  Advantages  and  drawbacks  of  the  method. 

(IV)  Conclusions. 

(I)      Incision  and  Approach. 

The  incision  used  for  opening  the  abdomen  may  from  its  anatomical 
situation  be  described  as  the  para~ilio-spino-inguinal  (or  Mo-inguinal 
for  brevity's  sake),  and  is  made  i  in. — or  less — internal  or  medial  to,  and 
and  parallel  with,  the  anterior  superior  spine  of  the  ilium,  or  as  near  t<> 
it  as  practicable.  The  anterior  iliac  spine,  a  constant  and  derinin 
landmark,  which  is  easily  felt  or  demonstrated,  however  obese  the 
subject,  forms  the  centre.  The  cut  is  carried  above  and  below  thifi 
point  to  an  equal  extent  and  parallel  with  the  iliac  crest  and  spine,  and 
the  attached  inguinal  (Poupart's')  ligament  (fi^.  1). 

The  length  of  the  incision  varies  with  the  size  of  the  individual. 
but  usually  need  not  exceed  2i  in.,  although  it  may  be  extended  in 
either  or  both  directions,  if  required. 

The  cut  at  once  divides  the  skin,  subcutaneous  Fascia  and  ape-new 
of  the  external  oblique  muscle  to  its  full   length,   when   an  assistant, 
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armed  with  a  pair  of  blunt  rectangular  retractors  (fig.  -2),  pulls  and 
holds  the  edges  apart,  whilst  the  muscular  fibres  of  the  internal  oblique 
muscle  are  defined  and  exposed  to  view.  At  this  stage  a  white  line  of 
varying  distinctness  may  usually  be  seen  passing  across  the  muscle 
almost  horizontally,  in  a  direction  from  the  anterior  superior  spine  of 
the  ilium  to  the  middle  line  of  the  body  (roughly  in  about  68  per  cent, 
of  cases  noted)  ;  this  line,  which  is  bloodless,  indicates  a  natural  division 
of  the  muscle  into  an  upper  and  lower  section.  With  this  line  as  a 
guide  (the  same  direction  must  be  followed  when  no  line  is  visible)  the 


Fig.  i. 


thick  fibres  of  the  muscle  are  incised  and  then  separated  by  the  aid  of 
a  blunt  instrument  such  as  a  Kocher's  director,  or  by  the  gloved  index 
finger  (fig.  3).  The  subjacent  transversalis  muscle  is  then  similarly 
treated,  its  fibres  being  separated  at  the  same  time  and  by  the  same 
manoeuvre  to  the  full  extent  allowed  by  the  skin  incision.  As  soon  as 
the  fibres  of  these  horizontal  muscles  have  been  freely  separated  and 
any  bleeding  staunched,  the  retractors  are  removed  and  replaced  at 
right  angles  to  their  formei  position,  in  such  a  way  as  to  pull  and  hold 
the  fibres  apart,  thus  exposing  the  transversalis  fascia  (fig.  4).  This 
fascia,  usually  thin,  may  at  times  be  somewhat  thickened  and  resistant, 


Section  of  Surgery 


131 


and  through  it  the  exploring  finger  ascertains  the  precise  condition  of 
the  subjacent  peritoneum.  Up  to  this  stage  the  procedure  is  identical 
for  all  cases  of  appendicitis,  whether  acute  or  chronic,  simple  or 
"  interval,"  with  or  without  abscess.  In  uncomplicated  cases  and 
whenever  there  is  no  evidence  of  suppuration,  as  may  usually  be 
determined  by  palpation  of  the  peritoneum  through  the  transversalis 
fascia,  this  fascia  together  with  the  peritoneum  are  seized  with  blunt- 
pointed  catch-forceps  and  divided  in  a  direction  parallel  with  the  skin 


Pig.  i. 


incision,  medial  or  internal  to  the  reflection  of  the  parietal  peritoneum 
on  to  the  iliac  fossa,  deep  to  and  parallel  with  the  inguinal  (Poupart's 
ligament). 

Where,  however,  an  abscess  is  present  or  suspected,  it  is  Bafer  to 
turn  the  peritoneum  inwards  or  medialwards  from  its  seat  of  reflexion 
behind  Poupart's  ligament  and  to  open  it  posteriorly  from  the  iliac 
fossa.  The  transversalis  fascia  and  peritoneum  are  usually  divided 
together  and  in  a  line  parallel  with  the  skin  incision,  but  they  may  be 


132    *     Whitelocke :    Appendiceal  omy  by  a  New  Route 

cut  transversely  as  with  the  deep  muscles,  in  case  the  incision  is  likely 
to  require  enlargement.  The  peritoneal  opening  should  be  made  as  free 
as  the  skin  and  muscle-divisions  allow,  and  the  edges  caught  and 
securely  held  apart  with  blunt-pointed  catch-forceps  (fig.  5).  These 
instruments  are  attached  near  to  the  extremities  of  each  edge,  and  serve 
to  retain  the  cut  edges  of  the  peritoneum,  acting  as  retractors 'during 
the    subsequent    manipulations.        The    forceps    should    be    blunt,    lest 


Fig.  3. 


they  wound  the  bowel ;  moreover,  unless  the  peritoneal  opening  is 
ample,  there  may  be  difficulty  in  replacing  the  viscus  at  a  later  stage. 
When  the  abdomen  is  opened,  the  viscus  first  seen  is  generally  (86  per 
cent,  of  cases  noted)  a  division  of  the  large  intestine,  either  the  first 
part  of  the  ascending  colon  or  less  frequently  the  capcuin.  Except  in 
children  and   in   abscess   cases  the    omentum    or   transverse   colon   are 
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Fig.  4. 


Fig.  5. 
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rarely  seen,  still  less  often  is  the  small  gut  observed,  except  in  cases  of 
excessive  intestinal  paralysis  and  distension  due  to  a  generalized  septic 
peritonitis. 

(II)  Treatment  of  the  Appendix. 

The  large  intestine  is  now  seized  and  drawn  gently  upwards  through 
the  wound,  its  anterior  muscular  band  serving  as  a  guide  until  the 
caecum  with  its  appendix  is  delivered  through  the  wound.  When  the 
appendix  happens  to  be  retrocaecal — a  condition  more  frequently  found 
than  is  reported — and  is  therefore  sessile,  or  is  otherwise  adherent  so 
that  it  cannot  be  delivered  complete  through  the  opening  without  risk 
or  injury,  it  is  wiser  to  detach  the  caecum  at  once,  to  deliver  it  through 
the  wound  and  to  leave  the  appendix  in  situ  to  be  dealt  with  afterwards. 

In  a  simple  or  "  interval  "  case,  the  appendix  is  removed  outside  the 
abdomen  by  clamping  and  dividing  its  mesentery  up  to  its  root.  The 
mesentery  is  then  ligatured,  the  appendix  crushed  at  its  base  with  a 
clamp,  ligatured  with  catgut  and  divided  with  a  sharp  knife  at  a 
point  distal  to  the  ligature  but  proximal  to  a  pair  of  forceps  so 
placed  as  to  prevent  any  escape  of  contents.  The  stump  is  now 
carefully  disinfected  with  pure  phenol  and  buried  between  the  peri- 
toneal folds  of  the  caecum  and  small  intestine  or  invaginated  and 
stitched  into  the  caecum  by  means  of  two  superimposed  layers  of 
Lembert's  catgut  sutures.  The  caecum  is  then  cleansed  with  hot 
saline  swabs  and  rapidly  returned  to  the  abdomen. 

Some  difficulty  is  at  times  experienced  at  this  stage  in  returning 
the  bowel  through  the  small  opening,  especially  in  prolonged  operations 
and  in  cases  with  a  large  movable  caecum,  although  the  difficulty  may 
be  readily  prevented  or  overcome  if  the  following  details  are  attended 
to  :— 

(1)  The  opening  through  the  peritoneum  should  always  be  as  free 
or  freer  than  that  through  the  muscles. 

(2)  The  exposed  and  delivered  bowel  must  be  kept  warm  by  gauze 
or  lint  wrappings  soaked  in  hot  saline  lotion,  whenever  the  manipula- 
tions are  likely  to  be  prolonged. 

(3)  The  edges  of  the  wound  must  be  freely  held  apart  by  an  assistant, 
whilst  the  operator  is  engaged  in  returning  the  caecum. 

The  wound  is  closed  in  layers  with  catgut  sutures  (fine  for  the 
peritoneum,  stout  for  the  muscles),  the  skin  being  brought  together  witli 
silkworm  ligatures,  these  being  interrupted  so  as  to  allow  of  the  escape 
of  serum.      Only  a  few  sutures  are  required,  since  there  is  but  little 
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strain  on  the  edges,  and  the  muscles  tend  to  fall  together  of  their 
own  accord. 

When  the  appendix  is  so  adherent  that  it  cannot  readily  be  delivered 
with  the  caecum  through  the  wound,  as  for  instance  in  cases  of  chronic 
abscess,  the  safest  and  easiest  plan  is  to  deal  with  it  as  a  foreign  body 
by  detaching  the  caecum  from  its  root,  and  completing  the  operation  by 
burying  the  stump  as  already  described.  The  adherent  and  detached 
appendix  is  then  seized  at  its  divided  end  with  the  fingers  or  forceps  and 
gently  pulled  upon  until  it  comes  away. 

In  many  cases  in  which  the  inflamed  viscus  lies  in  retrocsecai  or  re- 
troperitoneal situations,  the  muscular  and  mucous  portions  of  the  organ 
may  be  readily  withdrawn  from  its  inflamed  and  thickened  peritoneal 
sheath,  a  firm  rubber  tube  of  sufficient  calibre  being  then  inserted  into 
the  track.  When  the  appendix  is  approached  by  this  route  and  its 
base  sought  for  at  the  junction  of  the  large  and  small  intestines,  it  can 
always  be  found  and  removed.  Only  once  out  of  a  series  of  over  800 
consecutive  operations  was  there  any  insuperable  difficulty  in  discovering 
the  appendix,  and  in  this  case,  after  the  ingestion  of  a  barium  meal,  the 
Rontgen-rays  showed  a  transposition  of  the  viscera. 

Drainage  is  now  seldom  used  except  in  cases  of  abscess.  The 
practice  of  removing  the  appendix  as  a  routine,  and  with  it  the  focus 
of  sepsis  and  infection,  is  a  sound  one,  for  not  only  does  it  minimize 
the  immediate  risks  and  any  tendency  to  relapse,  but  it  shortens  the 
period  of  drainage  and,  indeed,  usually  enables  drainage  to  be  dispensed 
with  altogether. 

(Ill)     Advantages  and  Disadvantages   of  the  New   Method. 

(.1 )   Advantages. 

Since  the  technique  described  above  differs  but  little  from  that 
in  general  use  in  muscle-splitting  operations,  the  question  may  be  asked  : 
What  are  the  special  advantages  of  this  route  of  approach  ?  The 
advantages  are   {<()    anatomical,    (6)   surgical,  and    (c)   clinical. 

(«)  Anatomical  Advantages. —  The  anterior  superior  spine  of  the 
ilium  is  an  unfailing  landmark  which  can  readily  be  felt  in  all  circum- 
stances of  life.  An  incision  or  scar  running  thrpugh  the  external 
oblique  muscle  within  half  an  inch  of,  and  parallel  with.  it^  bony  origin 
is  practically  free  from  strain,  since  it  lies  in  a  natural  groove  or  fold 
of  the  body.  The  deep  muscles — internal  oblique  and  transversalis — 
are   divided  where  their  fibres    are    thickest   and   strongest,   and    i: 
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capable  of  bearing  strain,  i.e.,  along  the  line  which  indicates  their 
natural  division  into  an  upper  and  lower  section.  As  a  rule  no  blood- 
vessels are  present  to  require  ligature,  nor  is  any  muscle-nerve  liable 
to  be  divided.  Moreover,  the  parietal  peritoneum  is  thick  and  taut,  and 
well  supported  by  extraperitoneal  fat  at  its  line  of  reflexion  to  the  iliac 
fossa,  hence  it  is  less  likely  to  approach  the  skin  wound  and  so  predispose 
to  hernia;  even  after  prolonged  drainage.  Such  approximation  of  the 
peritoneum  towards  the  skin  through  the  muscles  is  perhaps  the  most 
important  predisposing  cause  of  ventral  or  other  forms  of  hernia. 
A  further  advantage  is  that  the  ascending  colon  or  caecum  is  situated 
in  the  direct  route,  so  that  the  surgeon  may  rely  on  discovering  the 
appendix  at  its  origin  from  the  viscus,  no  matter  where  its  body 
lies  (except  in  the  rare  event  of  visceral  transposition).  There  is 
probably  no  viscus  which  varies  more  than  the  appendix  in  its  posi- 
tion and  movements  under  the  ever-changing  circumstances  of  life. 
Hence  an  assurance  that  the  appendix  will  be  found  in  almost  all 
conditions  is  a  great  recommendation  of  the  procedure  here  advocated. 
If  the  large  bowel  is  traced  downwards  or  drawn  upwards  through  the 
wound,  with  the  anterior  muscular  band  as  a  visible  guide,  until 
its  junction  with  the  small  intestine  is  reached,  the  root  of  the  appendix 
may  be  found,  while  if  it  is  covered  by  peritoneum  it  may  be  felt  and 
readily  dealt  with. 

(b)  Surgical  Advantag.es. — The  iliospinal  approach  to  a  great  extent 
prevents  the  risk  of  ventral  hernia,  since  the  two  main  factors  concerned 
in  the  process — pouching  of  the  parietal  peritoneum  and  muscle-strain — 
are  almost  wholly  eliminated  or  rendered  improbable  by  the  anatomical 
facts  already  described.  In  the  oblique  incision  of  McBurney,  on  the 
other  hand,  the  scar  from  its  position  is  exposed  to  considerable  intra- 
abdominal strain,  and  as  a  result  the  peritoneum  often  pouches ;  in  fact, 
in  cases  of  prolonged  drainage  the  peritoneum  often  approaches  the  skin 
through  the  weakened  muscles  and  may  even  become  adherent  to  it. 
As  stated  before,  both  these  circumstances  seriously  predispose  to 
ventral  hernia.  Further,  the  not  infrequent  division  of,  or  injury  to, 
the  twelfth  dorsal  nerve,  supplying  the  region  of  the  internal  inguinal 
ring,  and  the  ligature  of  the  deep  epigastric  vessels  predispose  to 
inguinal  hernia.  Even  more  important  than  the  prevention  of  hernia 
is  the  fact  that  the  ilio-inguinal  route  obviates  the  necessity  of  involving 
the  general  peritoneal  cavitij  while  dealing  with  the  appendix.  Such 
a  violation  defeats  Nature's  efforts  at  self-preservation  or  cure,  efforts 
which  are  revealed  by  the  tendency  of  inflammatory  processes  within 
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the  abdomen  to  become  limited  and  shut  off  by  protective  lymph.  Any 
procedure,  therefore,  which  counteracts  this  natural  and  conservative 
tendency  must  be  condemned  as  un-surgical.  This  criticism  is  applic- 
able to  most  of  the  operations  practised  to-day  in  which  the  appendix 
is  approached  through  the  general  peritoneal  cavity,  whether  the  organ 
is  healthy,  inflamed,  or  even  gangrenous  ;  especially  is  this  true  of  the 
straight  or  paramedian  incision,  to  a  less  extent  of  the  oblique.  By  the 
iliospinal  route,  on  the  other  hand,  the  peritoneum  may  be  opened  and 
the  abscess  easily  reached  and  evacuated  through  the  iliac  fossa  without 
the  difficulties  and  dangers  of  soiling  or  infecting  the  general  peritoneal 
cavity.  For  this  reason  the  new  route  now  used  is  unquestionably 
safer,  and  in  harmony  with  the  soundest  principles  of  surgery.  Another 
advantage  may  be  found  in  the  possibility  of  almost  always  removing 
the  appendix  at  the  time  as  a  primary  undertaking.  The  necessity 
for  a  subsequent  operation  is  thus  obviated,  with  its  concurrent  risks, 
waste  of  time,  increased  expenditure  and  worry,  apart  from  the  risks 
of  hernia.  When  drainage  is  established  through  the  iliac  fossa  down 
to  the  stump  of  the  appendix,  or  even  into  the  pelvis  itself,  it  is  simpler 
and  safer  than  when  an  abscess  is  drained  through  the  general  peritoneal 
cavity  :  an  excluded  faecal  concretion  may  also  be  more  readily  found 
and  safely  extracted.  Again,  the  procedure  as  a  whole  is  simpler  and 
takes  less  time  ;  in  uncomplicated  cases  the  saving  of  time  is  remarkable. 
The  appendix  is  so  quickly  found  and  the  wound  requires  so  few  sutures 
that  more  than  once  four  such  operations  have  been  performed  at  the 
Kadcliffe  Infirmary  within  sixty  minutes,  all  the  details,  including 
dressings  and  bandages,  being  carried  out  by  the  operator.  Indeed,  few- 
abdominal  operations  will  be  found  as  simple.  No  doubt  speed  may 
matter  little  in  an  ordinary  operation.  On  the  other  hand,  it  may  be  of 
the  first  importance  when  a  patient  is  in  extremis,  cyanosed  or  ashy  white 
in  colour,  with  an  irregular  or  flickering  pulse,  and  severe  meteorism, 
where  even  the  anaesthetic  adds  appreciably  to  the  danger.  Simplicity 
of  method  and  rapidity  of  execution  are  of  priceless  value  when  life 
hangs  by  a  thread.  Further,  the  ilio-inguinal  route  of  approach, 
whether  for  exploration  or  removal,  enables  the  surgeon  to  make  a  fair 
estimate  of  the  gravity  of  the  case  before  the  peritoneum  is  opened. 
When  the  transversalis  fascia  is  reached,  digital  palpation  makes  it 
possible  to  determine  not  only  the  presence  but  the  precise  situation 
an  abscess.  The  extraperitoneal  fat  (in  cases  of  abscess1*  is  often 
considerably  thickened  and  oedematmis.  and  offers  distinct  resistance 
even  in  the  early  stages  ;    hence,   if  the    fingers    arc    pressed   gently 
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through  the  fat  against  the  peritoneum,  the  resistance  encountered 
enables  the  surgeon  to  form  some  idea  as  to  whether  the  abscess 
is  immediately  subjacent  or  has  passed  upwards,  behind,  or  to  the  outer 
side  of  the  colon,  or  downwards  and  forwards  into  the  pelvis.  When 
the  resistance  is  slight  the  peritonitis  is  almost  certainly  localized,  and 
the  peritoneum  may  be  incised  anteriorly  and  internally  or  medially  to 
its  anatomical  line  of  reflexion,  so  that  the  general  cavity  can  be  opened 
with  but  little  risk.  On  the  other  hand,  if  the  resistance  is  such 
as  to  justify  the  suspicion  of  abscess,  it  is  safer  to  turn  the  peritoneal 
fold  inwards  and  forwards,  to  open  the  abscess  from  behind  through 
the  iliac  fossa,  and  then  to  deal  with  the  appendix  or  its  concretion,  and 
to  establish  drainage  through  the  opening. 

(c)  Clinical  Advantages. — The  principal  clinical  gain  lies  in  the 
lessening  of  the  period  of  convalescence.  Prolonged  drainage  is  seldom 
needed,  since  the  actual  source  of  disease  is  as  a  rule  removed  at  the 
time,  and  consequently  recovery  is  usually  rapid.  When  no  drainage  is 
necessary  the  patient  may  be  allowed  out  of  bed  as  soon  as  the  wound 
is  quite  healed  (usually  from  the  tenth  to  twelfth  day),  and  is  able 
to  walk  about  soon  after. 

(B)  Disadvantages  of  the  New  Method. 

What  are  the  drawbacks  to  the  procedure  advocated  above  ? 

First. — One  possible  objection  is  that  by  this  route  no  satisfactory 
exploration  of  the  contents  of  the  abdominal  cavity  can  be  made.  This 
objection,  however,  is  scarcely  to  the  point,  since,  as  stated  before,  the 
operation  is  recommended  for  the  removal  of  the  appendix,  and  not  for 
general  exploration.  Laparotomy  and  exploration  of  the  abdomen  may 
be  superadded  by  means  of  another  incision,  if  required,  and  without 
detriment. 

Secondly,  it  may  be  urged  that,  when  the  mischief  in  the  appendix 
is  insufficient  to  account  entirely  for  the  symptoms,  the  return  of  the 
caecum  after  removal  of  the  appendix  may  be  difficult  through  the  small 
peritoneal  opening.  This  objection  is  valid,  but  if  care  is  taken  to  make 
a  free  opening  through  the  peritoneum  to  begin  with,  if  the  edges  are 
well  retracted,  and  if  the  exposed  bowel  is  kept  warm,  the  difficulty  will 
rarely  be  formidable  and  never  insuperable. 

Thirdly,  the  provision  of  adequate  drainage  is  felt  to  be  a  difficulty 
by  those  surgeons  who  believe  that  gravity  plays  an  important  role  in 
abdominal  drainage.  Experience,  however,  proves  that  an  appendix 
abscess,  even  in  Douglas's  pouch,  may  be  quite  as  efficiently  drained 
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through  the  iliac  fossa  as  through  the  central  abdomen,  provided  that 
a  sufficiently  rigid  though  pliable  rubber  tube  is  used.  It  is  not  sug- 
gested, however,  that  every  case  need  be  drained  in  this  way,  since 
treatment  must  always  be  adapted  to  existing  circumstances,  and  it  is 
quite  possible  that  in  a  few  cases  it  may  be  advantageous  to  supplement 
it  by  another  incision. 

(IV)  Conclusions. 

The  value  of  the  operation  above  described  is  attested  by  a  wide 
experience,  having  been  practised  by  the  writer  for  over  ten  years : 
during  the  last  eight  years  it  has  been  used  almost  exclusively.  The 
procedure  was  at  first  reserved  for  simple,  quiescent,  or  "interval"  cases, 
the  oblique  muscle-splitting  incision  of  McBurney  being  substituted 
whenever  an  abscess  was  suspected  or  evident.  With  increasing 
experience,  however,  the  special  method  was  found  to  be  suited  for 
almost  every  condition  and  adaptable  to  almost  every  emergency.  Out 
of  8431  consecutive  operations  performed  at  all  stages  of  the  disease, 
whether  simple  or  complicated,  and  at  all  ages  ranging  from  3  to  79 
in  both  sexes,  there  have  been  in  all  eighteen  fatal  cases,  yielding  a 
mortality  of  approximately  2*25  per  cent.  In  a  recent  sequence  of  117 
cases  there  was  no  death,  whilst  the  118th  and  119th  were  unsuccessful. 
The  immediate  mortality  would  appear,  therefore,  to  be  no  higher  than 
that  pertaining  to  any  of  the  other  modes  of  procedure,  while  as  regards 
remote  sequelae  not  a  single  case  of  hernia  nor  of  abnormally  weak  scar 
has  occurred.  These  results  amply  justify  an  appeal  that  the  suggested 
procedure  should  receive  at  least  a  trial.  In  fact,  now  that  it  is 
becoming  the  rule  to  operate  in  almost  every  acute  case  as  soon  as  the 
diagnosis  is  established  and  the  necessary  arrangements  can  be  made, 
there  is  every  reason  to  anticipate  a  fall  in  the  immediate  mortality, 
while  the  necessity  for  prolonged  drainage  and  convalescence  will  be 
so  lessened  that  any  permanent  abdominal  weakness  will  be  rarely 
met  with. 

The  results,  immediate  as  well  as  remote,  obtained  from  any 
particular  method  of  operation  must,  however,  depend  upon  clinical 
details,  as  well  as  on  operative  technique.  Did  space  allow  a  full 
account  of  the  post-operative  treatment  and  clinical  details  would  haw 
been  added.  It  is  thought  advisable,  however,  to  record  these  later  in 
a  special  article. 

1  Since  this  paper  was   written   fifty-one   additional    operations   have   been   porforuuM 
with  one  death. 

a  r— 20/; 
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DISCUSSION. 

Mr.  E.  P.  Eowlands  :  For  definite  cases  of  acute  appendicitis  I  always  use 
a  gridiron  incision  placed  far  out,  but  not  so  far  out  or  so  small  as  recom- 
mended by  Mr.  Whitelocke,  believing  that  this  incision  is  more  satisfactory 
than  any  incision  placed  further  in.  I  agree  with  Mr.  Whitelocke  that  hernia 
is  extremely  unlikely  to  follow  his  type  of  incision.  It  is  specially  suitable  for 
acute  appendicitis  with  abscess  when  drainage  may  have  to  be  adopted.  I 
always  carry  the  incision  in  the  deep  muscles  inwards  for  1  in.  into  the  rectus 
sheath  and  thus  obtain  plenty  of  room.  With  this  incision  I  have  never  failed 
to  find  and  remove  the  appendix  in  many  hundreds  of  cases,  and,  if  more  room 
is  required  the  deep  part  of  the  rectus  sheath  in  front  of  the  muscle  can  be  slit 
downwards  or  upwards  for  several  inches  without  weakening  the  abdominal 
wall  or  dividing  any  nerves.  After  thus  enlarging  the  wound  downwards,  I 
have  been  able  to  remove  fairly  large  tumours  from  the  pelvis,  and  there  is  no 
difficulty  in  cleaning  out  the  pelvis  when  peritonitis  is  present.  I  agree  with 
Mr.  Whitelocke  that  another  advantage  of  the  gridiron  incision  is  that  the 
patient  can  be  got  out  of  bed  early  without  any  risk  of  hernia.  He  says  that 
he  gets  his  patients  up  on  the  tenth  day.  I  invariably  get  them  up  on  the  fifth 
day  and  make  them  walk  about  a  little  more  every  day.  I  have  not  seen  any 
disadvantages  of  this  method,  and  I  think  it  is  far  better  to  get  these  patients 
up  before  the  period  of  thrombosis  and  risk  of  pulmonary  embolism  sets  in.  In 
a  large  number  of  cases  at  Guy's  Hospital  pulmonary  embolism  nearly  always 
occurred  between  the  ninth  and  seventeenth  day,  except  in  some  instances  of 
large  pelvic  tumours  with  pre-operative  clots  in  which  embolism  may  occur 
earlier  and  often  apart  from  an  operation.  By  getting  patients  up  early  and 
keeping  them  stirring  I  believe  that  clotting  in  the  large  veins,  and  especially 
in  the  right  auricular  appendix  of  the  heart,  is  often  prevented,  with  the  result 
that  pulmonary  embolism  becomes  a  rare  event.  Moreover,  the  recovery  of  the 
patient  is  not  only  quicker  but  more  complete. 

Mr.  HERBERT  PATERSON  :  I  think  that  the  small  extent  of  the  incision 
is  a  serious  drawback.  With  a  small  incision  it  would  not  be  possible 
to  deal  adequately  with  the  conditions  found  in  all  cases.  Personally,  in 
operations  for  appendicitis  I  prefer  the  middle  line,  which  gives  good  access 
to  the  appendix,  makes  it  possible  to  deal  satisfactorily  with  any  unexpected 
complications,  and  gives  a  sounder  scar  than  a  side  one.      In  medio  tittissivius. 
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DISCUSSION  ON  THE  REMOTE  RESULTS  OF  THE 
SURGICAL  TREATMENT  OF  GASTRIC  AND 
DUODENAL   ULCERS.1 

Mr.    Herbert   J.   Paterson. 

The  remote  results  of  the  surgical  treatment  of  gastric  and  duodenal 
ulcers  may  be  considered  from  three  points  of  view  : — 

(I)  Clinical,  or  the  result  of  the  operation  as  regards  the  patient. 

(II)  Physiological,  or  the  result  of  the  operation  as  regards  the  secre- 
tions of  the  stomach  and  the  metabolism  of  the  body. 

(III)  Pathological,  or  the  influence  of  operation  on  the  healing  of  the 
ulcer,  and  the  complications  which  may  ensue  from  surgical  treatment. 

I  propose  very  briefly  to  consider  these  points  in  the  light  of  my 
own  experience  of  the  operation  of  gastrojejunostomy,  as  this  operation 
is,  I  think,  still  our  sheet-anchor  in  the  treatment  of  gastric  and  duodenal 
ulcers.  My  experience  of  partial  resection  for  simple  ulcer  is  limited  to 
five  cases,  in  which  I  did  a  resection  in  the  belief  that  the  disease  was 
malignant. 

(I)  Clinical. 

The  conclusions  herein  are  based  on  my  first  450  cases,  all  performed 
over  seven  years  ago.     Of  these  sixteen  died  as  the  result  of  the  opera- 
tion, and  four  died  later,  of  gastric   cancer.     In  these  four  cases  1 
probably  mistaken  in  considering  the  condition  due  to  simple  ulcer. 

1  At  a  meeting  of  the  Section,  held  March  3,  199QL 
MY — S  1 
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An  analysis  of  this  series  gives  the  following  results  :  Fifty- one  of 
the  patients  have  died  of  other  diseases,  having  lived  more  than  two 
years  after  the  operation  without  any  recurrence  of  their  gastric  disorder; 
270  are  alive  and  quite  well.  The  number  of  those  who  are  dead  may 
seem  large,  but  the  series  dates  from  twenty  years  ago.  (One  patient, 
operated  on  in  1901,  is  now  81  years  of  age.)  Adding  these  two 
classes  together  gives  a  percentage  of  80  who  may  be  regarded  as 
cured  by  the  operation.  In  9  per  cent,  the  result  may  be  classified 
as  fairly  good — that  is,  the  patients  have  been  relieved  of  their  pain, 
but  either  suffer  from  occasional  attacks  of  indigestion  or  have  to 
exercise  care  in  their  diet.  In  7  per  cent,  of  the  cases  the  result  of 
the  operation  may  be  classified  as  bad  :  in  four  cases  a  jejunal  ulcer 
occurred,  in  one  there  was  a  recurrence  of  a  duodenal  ulcer,  and 
•twenty-three  cases  were  complete  failures.  In  some  of  these  cases 
this  result  was  probably  due  to  leaving  in  the  abdomen  a  diseased 
appendix  in  the  days  before  the  role  of  the  appendix  in  producing 
gastric  symptoms  was  appreciated. 

There  is  a  tendency  at  the  present  time  to  decry  the  value  of 
gastrojejunostomy.  Considering  that  89  per  cent,  of  the  patients  are 
relieved,  80  per  cent,  of  them  completely,  I  think  one  is  justified  in 
repeating  an  opinion  expressed  ten  years  ago  :  The  results  of  gastro- 
jejunostomy performed  in  suitable  cases  are  as  satisfactory  as  those  of 
any  other  major  operation. 

There  must,  however,  be  a  definite  pathological  indication.  Some 
at  least  of  the  failures  are  due  to  disregard  of  this  vital  rule.  I  have 
undone  twenty-three  gastrojejunostomies  in  which  there  was  no  evidence 
of  a  gastric  or  duodenal  lesion,  the  symptoms  being  due  to  such  various 
conditions  as  chronic  appendicitis,  intestinal  stasis,  locomotor  ataxy, 
gall-stones  and  Bright's  disease.  An  operation  performed  on  a  clinical 
diagnosis,  unconfirmed  by  the  pathological  findings,  is  a  mistake  both  in 
diagnosis  and  in  operation, 

(II)  Physiological. 

A  study  of  the  physiological  effects  of  gastrojejunostomy  is  important 
as  showing  us  how  gastrojejunostomy  acts,  and  teaching  us  the  proper 
indications  for  its  use. 

There  are  two  striking  and  constant  effects  of  gastrojejunostomy 
on  the  gastric  contents  :  (1)  The  diminution  of  the  total  acidity;  (2) 
the  increase  of  mineral  chlorides.  These  are  shown  in  the  following 
typical  gastric  analysis  : — 
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Gastric  Analysis. 
Before  gastrojejunostomy — 

Total  chlorides   ...             ...             ...              ...  ...  0*412 

Free  hydrochloric  acid     ..,             ...             ...  ...  ...            0-036 

Protein  hydrochloric  acid                ...              ...  ...  ...             0266 

Mineral  chlorides               ...             ...              ...  ...  ...             0  100 

After  gastrojejunostomy— 

Total  chlorides  '...             ...  ...  ...  ...  ...             0-332 

Free  hydrochloric  acid     ...  ...  ...  ...  ...             0000 

Protein  hydrochloric  acid  ...  ...  ...  ...             0*146 

Mineral  chlorides              ..,  ...  ...  ...  0-186 

The  diminution  of  the  total  acidity  is  due,  partly  to  the  diminution  of 
the  total  chlorides  secreted  by  the  gastric  mucosa,  and  partly  to  theneutrali- 
zation  of  free  hydrochloric  acid  by  the  small  quantity  of  bile  and  pancreatic 
juice  which  back-flows  into  the  stomach  through  the  anastomosis.  This 
increase  of  the  mineral  chlorides  is  constant  and  permanent.  It  is 
not  the  result  of  increased  activity  of  the  gastric  mucous  membrane, 
it  must,  therefore,  be  due  to  chlorides  added  from  without.  Therefore 
the  inference  is  irresistible  that  the  increase  is  due  to  the  mineral 
chlorides  of  the  bile  and  pancreatic  juice,  which  gain  entrance  into  the 
stomach  through  the  anastomosis. 

Further  proof  of  the  correctness  of  this  hypothesis  is  afforded  by 
the  effect  on  the  gastric  contents  of  undoing  a  gastrojejunostomy. 
The  result  has  always  been  the  same,  an  increase  in  the  mineral 
chlorides  after  gastrojejunostomy  and  a  decrease  towards  the  normal 
after  the  restoration  of  the  alimentary  canal  to  its  normal  condition. 
This  is  shown  in  the  following  analyses : — 

Before  gastrojejunostomy — 

Total  chlcrides   ...             ...  ...  ...  0-420 

Free  hydrochloric  acid     ...  ...  ...  ...                             0-051 

Protein  hydrochloric  acid  ...  ...  0-289 

Mineral  chlorides              ...  ...  ...  ...                            00S0 

After  gastrojejunostomy — 

Total  chlorides   ...             ...  ...  ...                                           0365 

Free  hydrochloric  acid     ...  ...  ...                                           0-00O 

Protein  hydrochloric  acid  ...  ...                            0-153 

Mineral  chlorides              ...  ...  0*211 

After  gastrojejunostomy  was  undone — 

Total  chlorides   ...             ...             ...  ...  ...                            0*343 

Free  hydrochloric  acid     ...             ...  ...  0*018 

Protein  hydrochloric  acid                ...  ...  0*270 

Mineral  chlorides              ...             ...  ...  ...                            0055 

Further,  if  this  hypothesis  be  correct,  in  those  cases  in  which,  in 
addition  to  gastrojejunostomy,  an  entero-anastomosis  is  performed,  we 
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should  not  expect  to  find  this  increase  of  mineral  chlorides,  inasmuch 
as  the  bile  and  pancreatic  juice  are  diverted  through  the  entero-anasto- 
motic  opening.  This,  in  my  experience,  is  invariably  the  case,  as 
exemplified  in  the  following  analyses  : — 

Before  gastrojejunostomy — 

Total  chlorides  ...             ...  ...  ...  ...  <        ...  0-335 

Free  hydrochloric  acid     ...  ...  ...  ...  ...  0-003 

Protein  hydrochloric  acid  ...  ...  ...  ...  0-175 

Mineral  chlorides               ...  ...  ...  ...  ...  0-156 

After  gastrojejunostomy  and  entero-anastomosis — 

Total  chlorides  ...  ...  ...  ...  ...  ...  0-350 

Free  hydrochloric  acid     ...  ...  ...  ...  ...  0-000 

Protein  hydrochloric  acid  ...  ...  ...  ...  0-226 

Mineral  chlorides  ...  ...  ...  ...  ...  0-124 

If  my  hypothesis  as  to  the  cause  of  the  increase  of  mineral  chlorides 
be  correct,  then  it  is  important  to  compare  the  effects  of  the  different 
types  of  operation  on  the  increase  of  mineral  chlorides,  as  this  gives  us 
an  indication  of  the  amount  of  bile  and  pancreatic  juice  which  regurgi- 
tates into  the  stomach.  The  average  increase  of  mineral  chlorides  after 
the  different  types  of  gastrojejunostomy  is  shown  in  the  following 
table  : — 

Average  Increase  in  Mineral  Chlorides  after  Gastrojejunostomy. 


Posterior  (Majo)    ... 
Posterior  (iso-peristaltic) 
Posterior  (vertical) 
Anterior  (transmesocolic) 
Anterior  (long-loop) 


0-082 
0-096 
0-087 
0-080 
0-070 


The  differences  are  so  small  as  to  be  negligible.  These  observations 
indicate  that,  physiologically,  the  type  of  operation  performed  is 
unimportant,  with  the  exception  that  all  types  of  Y-operations  and 
gastrojejunostomy  with  entero-anastomosis  are  unsound.  The  conclu- 
sion to  be  drawn  is  that  gastrojejunostomy  is  not  a  mechanical  but 
a  physiological  operation,  and  its  action  is  to  enable  nature  to 
counteract    hyperacidity,  and  neutralize  the  effects  of   hypersecretion. 

As  to  the  effect  of  gastrojejunostomy  on  the  metabolism  of  the 
human  body,  I  have  elsewhere  recorded  a  series  of  experiments 
showing  that  the  operation  of  gastrojejunostomy  does  not  appreciably 
diminish  the  proportion  of  the  nitrogen  or  fat  absorbed  from  the  food. 
"We  are  therefore  justified  in  concluding  that  both  clinical  and  chemico- 
pathological    evidence    demonstrate    that     the     operation    of     gastro- 
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jejunostomy  does  not  appreciably  interfere  with  the  metabolism  of 
the  human  body,  and  is  compatible  with  the  enjoyment  of  perfect 
health. 

(Ill)  Pathological. 

In  five  instances  I  have  had  an  opportunity  of  examining  post 
mortem  the  condition  of  affairs  four  or  five  years  after  an  anterior 
gastrojejunostomy  with  a  long  loop.  Those  cases  show  how  remarkably 
Nature  adapts  herself  to  altered  conditions.  At  first  sight  it  is  somewhat 
difficult  to  believe  that  an  anterior  operation  has  been  performed,  as 
the  anterior  surface  of  the  stomach  becomes  drawn  downwards  and 
posteriorly,  while  the  afferent  limb  appears  to  become  shortened,  so 
that  instead  of  measuring  10  or  12  in.  it  measures  only  4  or  5  in. 
Further,  although  the  afferent  limb  at  the  time  of  the  operation  is 
drawn  up  round  the  colon,  later  it  appears  to  be  displaced  outwards 
so  that  it  emerges  from  under  the  colon  at  or  near  the  splenic 
flexure.  Thus  Nature  appears  to  protect  the  afferent  loop  from  the 
influence  of  the  excursions  of  the  movable  part  of  the  transverse 
colon. 

As  to  the  result  of  gastrojejunostomy  on  the  healing  of  the  ulcers,  I 
have  had  an  opportunity  of  investigating  this  point  post  mortem  on 
sixteen  occasions  :  in  all  of  them  the  ulcer,  whether  gastric  or  duodenal, 
had  healed. 

As  regards  the  anastomotic  opening,  there  is  usually  some  contrac- 
tion:  I  have  found  the  opening  which  was  originally  made  '2\  to  "2J  in. 
long  has  diminished  to  If  to  2  in.  in  length. 

Jejunal  Ulcer. 

Jejunal  ulcer  is  perhaps  the  most  serious  after-complication  of 
gastrojejunostomy.  The  term  "  jejunal  ulcer"  has  been  applied  some- 
what loosely  to  ulcers  round  the  anastomotic  opening,  and  ulcers 
situated  in  the  jejunum.  A  clear  distinction  should  be  made  between 
ulcers  in  these  two  situations.  For  those  situated  round  the  anac 
mosis  I  have  suggested  the  description  "  gastro-jejunal  ulcers."  The 
proportion  of  cases  in  which  gastrojejunostomy  is  followed  by  jejunal  or 
gastro-jejunal  ulcer  is  dilricult  to  estimate  with  accuracy.  1  have  had 
four  cases  of  my  own,  and  have  operated  on  six  other  case-  and  have 
seen  several  others  in  consultation.  From  the  records  available  I  think 
we  are  justified  in  assuming  that  the  proportion  is  between  1  and  •! 
per  cent. 
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The  appearance  of  a  jejunal  ulcer  resembles  that  of  a  gastric  ulcer  so 
closely  that  no  description  is  necessary.  The  important  point  to  discuss 
is  the  aetiology  There  are  strong  grounds  for  believing  that  jejunal 
ulcer  is  the  result  of  the  toxic  action  of  free  hydrochloric  acid  on  the 
jejunal  mucous  membrane.  The  hydrochloric  acid  so  injures  or  kills 
the  cells  of  the  jejunal  mucous  membrane  that  they  are  readily  digested 
by  the  intestinal  juice.  There  are  two  very  suggestive  circumstances 
with  regard  to  jejunal  ulcer : — 

(1)  Jejunal  ulcer  is  usually  (in  my  own  limited  experience  invariably) 
associated  with  hyperacidity  of  the  gastric  contents. 


I  Je  JiiMM*   lA*e^ 


Fig.  1. 

A  jejunal  ulcer,  which  perforated  the  anterior  abdominal  wall  five  years  after 
anterioi>gastro-jejunostomy.  Symptoms  of  indigestion  began  three  years  after 
the  gastrojejunostomy.  The  portion  of  jejunum  affected  (about  6  in.)  was 
resected.  The  patient  lived  eleven  years  after  the  second  operation  without 
further  gastric  symptoms. 


(2)  In  the  majority  of  instances  the  ulcer  is  situated  either  opposite 
the  anastomosis  or  just  below  it  in  the  efferent  limb — that  is,  just 
where  the  acidity  of  the  gastric  contents  when  they  reach  the  jejunum 
is  greatest. 

Those  facts  are  very  significant.  Usually  after  gastrojejunostomy, 
the  small  amount  of  bile  and  pancreatic  juice  which  back-flows  into  the 
stomach,  is  sufficient  to  neutralize  or  reduce  to  normal  the  free  hydro- 
chloric acid  present  in  the  gastric  contents.  If,  however,  the  amount  of 
free  hydrochloric  acid  in  the  gastric  contents  be  excessive,  then  the  bile 
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and  pancreatic  juice  may  not  neutralize  the  free  hydrochloric  acid 
sufficiently  to  prevent  its  toxic  action  on  the  jejunal  mucosa  when  it 
comes  in  contact  with  it.  Thus,  we  get  a  jejunal  ulcer  usually  in  the 
situation  to  be  expected  if  this  hypothesis  be  true — i.e.,  either  opposite 
or  just  below  the  anastomosis. 

Some  years  ago  I  had  an  opportunity  of  making  some  observations 
on  one  of  my  patients  in  whom  a  jejunal  ulcer  perforated  through 
the  abdominal  wall.  Investigations  of  the  gastric  contents  showed  the 
presence  of  0072  per  cent,  of  free  hydrochloric  acid,  as  seen  in  the 
following  analysis  : — 


Gastric  Analysis  (Jejunal  Ulcer). 


Total  acidity 

Total  chlorides 

Free  hydrochloric  acid 

Protein  hydrochloric  acid 

Mineral  hydrochloric  acid 


850 
0-433 

0072' 
0-208 
0153 


Fig.  2. 

A  portion  of  jejunum  showing  a  deep  punched-out  jejunal  ulcer,  which  waa 
resected  seven  years  after  post-gastro-jejunostomy.  The  patient  had  had  sym- 
ptoms on  and  off  for  about  two  years.  The  ulcer  was  situated  immediately 
opposite  the  anastomosis.     The  walls  of  the  jejunum  are  greatly  thickeued. 


We  would  expect  that  such  a  high  degree  of  acidity  would  not  be 
neutralized  by  the  bile  and  pancreatic  juice.  This  proved  to  be  the  case 
as  shown  by  an  analysis  of  the  fluid  escaping  from  the  fistula  which 
contained  0"044  per  cent,  of  free  hydrochloric  acid. 
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Fluid  fbom  Fistula  (Jejunal  Ulcer). 

Total  chlorides       ...             ...  "...             ...             ...  ...  0-405 

Free  hydrochloric  acid         ...  ...             ...             ...  ...  0'044 

Protein  hydrochloric  acid    ...  ...             ...             ...  ...  0-175 

Mineral  hydrochloric  acid   ...  ...             ...             ...  ...  0-186 

After  a  week  on  a  purely  milk  diet  the  percentage  of^free  hydro- 
chloric acid  in  the  gastric  contents  was  reduced  to  0*18,  that  is  about 
normal. 

Gastric  Analysis  (Jejunal  Ulcer). 


Total  acidity 

Total  chlorides 

Free  hydrochloric  acid 

Protein  hydrochloric  acid 

Mineral  hydrochloric  acid 


80-0 
0-361 
0018 
0-187 
0-146 


With  this  strength  of  hydrochloric  acid  the  bile  and  pancreatic  juice 
were  able  to  deal,  so  that  the  fluid  flowing  from  the  fistula  contained 
only  0'004  per  cent,  of  free  hydrochloric  acid. 

Fluid  prom  Fistula  (Jejunal  Ulcer). 

Total  chlorides       ...             ...  ...  ...  ...  ...  0-372 

Free  hydrochloric  acid         ...  ...  ...  ...  ...  0-004 

Protein  hydrochloric  acid    ...  ...  ...  ...  ...  0092 

Mineral  hydrochloric  acid  !...  ...  ...  ...  ...  0-276 

From  observations  I  have  made  we  may,  I  think,  draw  three 
inferences  : — 

(1)  That  the  presence  of  an  ulcer  in  the  jejunum  is  usually  correlated 
with  the  presence  of  free  hydrochloric  acid  in  the  jejunal  contents. 

(2)  That  as  a  high  percentage  of  free  hydrochloric  acid  in  the  gastric 
contents  diminishes  rapidly  on  a  milk  diet,  the  excess  of  free  hydro- 
chloric acid  is  due  probably  to  errors  in  diet. 

(3)  That  the  bile  and  pancreatic  juices  in  the  jejunum  usually 
neutralize  the  free  hydrochloric  acid  which  passes  through  the 
anastomosis.  When,  however,  free  hydrochloric  acid  reaches  the 
jejunum  in  great  excess,  the  alkaline  juices  are  insufficient  to  neutralize 
all  the  free  hydrochloric  acid  present.  It  may  be  objected  that  in  some 
of  the  recorded  cases  gastric  acidity  is  stated  to  have  been  normal. 
There  is  no  difficulty  in  explaining  such  cases,  even  if  the  statement  be 
accurate.  Although  the  acidity  of  the  gastric  juice  may  be  normal, 
the  amount  secreted  may  be  abnormal,  in  other  words,  hypersecretion 
may  exist  without  hyperacidity.  If  there  be  hypersecretion,  although 
the  percentage  of  free  hydrochloric  acid  in  the  gastric  juice  be  normal, 
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the  quantity  entering  the  jejunum  may  be  so  great  that  it  is  not 
completely  neutralized  by  the  bile  and  pancreatic  juice.  In  other 
words,  the  prolonged  or  continuous  action  of  a  weak  solution  of  hydro- 
chloric acid  may  have  the  same  effect  as  the  intermittent  action  of 
a  strong  solution. 

Jejunal  ulcer  is  sometimes  attributed  to  damage  to  the  intestine 
caused  by  the  use  of  clamps.  There  are  two  objections  to  this 
hypothesis  : — 

(1)  The  interval  between  operation  and  the  onset  of  symptoms  of 
jejunal  ulcer.  In  my  own  cases  the  .interval  varied  between  two  and 
five  years. 

(2)  The  ulcer  usually  occurs  in  a  situation  not  gripped  by  the 
clamps. 

In  a  few  cases  jejunal  ulcers  are  probably  of  infective  origin. 
Such  cases  present  the  following  features  :  (a)  The  ulcer  occurs  within 
a  very  short  period  after  gastrojejunostomy  ;  (6)  Usually  the  ulcers 
are  multiple.  Probably  those  ulcers  recorded  as  having  occurred  in  the 
afferent  limb  of  the  jejunum  belong  to  this  group. 

Scheme  of  Causes  ok  Jejunal  Ulcer. 

Hyperacidity,  normal  flow  of  i 
bile  and  pancreatic  juice  | 

Normal  acidity,  but  hyper-  \ 
secretion,  normal  flow  of  I 
bile,  &c.  ) 


Normal    acidity,    diminished    )  T   ■        ,     , 

a  j-         ■        tvi      b        r  Jejunal  ulcer, 

now,  or  diversion  of  bile,  cvc.    ) 

Normal  acidity,  normal  flow  of    ) 
bile,  &c.  ;  toxic  agent  other 
than  hydrochloric  acid  ) 

Infective  processes 

The  conditions  under  which  jejunal  ulcers  may  arise  may  be  summed 
up  as  follows  : — 

(1)  Hyperacidity  of  the  gastric  contents,  so  that  the  bile  and 
pancreatic  juice  are  unable  to  neutralize  completely  all  the  acid  entering 
the  jejunum. 

(2)  Normal  percentage  of  hydrochloric  acid  in  the  gastric  juice  but 
excessive  secretion,  so  that  the  amount  of  hydrochloric  acid  discharged 
into   the   jejunum  is   greater  than  can   be  neutralized,   and  there 
continuous  action  on  the  jejunal  mucosa  of  a  weak  solution  of  hydro- 
chloric acid. 
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(3)  Diversion  of  the  course  of  the  bile  and  pancreatic  juice  so  that 
part  of  the  jejunum  is  exposed  to  the  action  of  the  gastric  contents 
unmixed  with  bile  and  pancreatic  juice,  as  after  operations  of  the 
"Y-type,"  and  gastrojejunostomy  with  entero-anastomosis. 

(4)  Normal  acidity  and  amount  of  gastric  secretion,  but  incomplete 
neutralization  in  the  jejunum  owing  to  temporary  diminution  of  the 
flow  of  bile  and  of  the  secretion  of  pancreatic  juice. 

Dr.  Charles  Bolton  has  made  a  series  of  most  instructive  and 
valuable  experiments  on  the  artificial  production  of  gastric  ulcers,  and 
his  observations  appear  to  me  to  support  the  above  views  as  to  the 
aetiology  of  jejunal  ulcer.  Dr.  Bolton  found  that  feeding  guinea-pigs  on 
a  solution  of  hydrochloric  acid  up  to  0"7  per  cent,  produced  no  effect 
whatever,  but  a  solution  above  that  strength  produced  gastric  lesions 
identical  in  character  with  those  produced  by  a  gastro-toxic  serum. 
He  concludes  that  the  gastric  juice  is  not  only  concerned  in  the 
initiation  of  a  gastric  ulcer,  but  also  in  its  tendency  to  spread  and  to 
become  chronic  ;  and  that  the  gastric  juice  owes  its  destructive  power 
primarily  to  the  hydrochloric  acid  contained  in  it,  and  the  damage  done 
to  the  wall  of  the  stomach  varies  in  proportion  to  the  strength  of  the 
acid  present. 

I  think  we  may  argue  fairly  that  these  conclusions  as  to  the  action 
of  hydrochloric  acid  on  the  gastric  mucous  membrane  may  be  applied 
with  even  greater  force  to  the  action  of  hydrochloric  acid  on  the  jejunal 
mucous  membrane  which  under  normal  conditions  is  unused  to  the 
presence  of  acid  gastric  contents. 

With  regard  to  gastro-jejunal  ulcer,  much  of  what  has  been  said 
applies  also  to  this  variety  of  ulcer.  Hyperacidity  is  the  important 
factor  in  both,  but  there  is  this  difference  :  jejunal  ulcers  are  a  result  of 
altered  physiological  conditions  produced  by  operation  ;  gastro-jejunal 
ulcers  are  probably  a  direct  consequence  of  operation. 

Whether  or  not  primary  union  takes  place  between  mucous 
membranes  of  the  stomach  and  jejunum  is  a  disputed  point.  But  this 
is  certain  :  if  the  mucous  membrane  be  roughly  handled  or  injured,  or 
unduly  constricted  by  too  tight  a  suture,  or  if  coaptation  of  the  gastric 
and  jejunal  mucous  membranes  be  imperfect,  ulceration  will  follow 
at  the  line  of  suture.  If  hyperacidity  or  hypersecretion  exist  then  the 
ulcer  instead  of  healing,  may  persist  or  spread,  and  eventually  give  rise 
to  symptoms,  and  may  lead  to  great  constriction  or  even  closure  of  the 
anastomotic  opening. 

The   view   that  the  use  of  a   non-absorbable   suture  is  a  cause  of 
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gastro-jejunal  ulcer,  I  regard  as  non-proven.  It  is  true  I  have  seen 
the  end  of  the  thread  hanging  through  the  anastomosis  at  a  subsequent 
operation  on  more  than  one  occasion,  but  there  was  no  ulceration  ; 
but  in  the  cases  I  have  examined  post  mortem,  the  thread  had  often 
become  encapsuled,  and  there  was  direct  continuity  between  the  gastric 
and  jejunal  mucous  membranes. 

If  these  views  be  correct,  the  practical  point  which  arises  is  this  : 
What  are  the  causes  of  hyperacidity  after  gastrojejunostomy  ?  We 
must  draw  a  clear  distinction  between  two  classes  of  cases  : — 

(1)  Cases  in  which  hyperacidity  is  present  before,  and  persists  after, 
operation. 

(2)  Cases  in  which,  after  a  period  of  normal  or  subnormal  acidity 
following  operation,  the  gastric  contents  subsequently  become  hyper- 
acid. 

(1)  Hyperacidity  persists  after  gastrojejunostomy  for  one  or  two 
reasons  :  (a)  Extreme  hyperacidity  before  operation,  so  that  the  bile 
and  pancreatic  juices  are  unable  to  reduce  the  acidity  of  the  gastric 
contents  to  normal,  unless  the  patient  is  kept  on  a  milk  diet  for  some 
months,  (b)  A  too  small  or  inefficient  opening.  If  the  opening  be  too 
small  hypersecretion  may  persist.  Likewise  any  kink  or  twist  at  the 
site  of  the  anastomosis  will  prolong  the  contact  of  the  gastric  contents 
with  the  jejunal  mucosa. 

(2)  Hyperacidity  of  the  gastric  contents  succeeding  a  period  of 
normal  or  subnormal  acidity  is  due  probably  to  one  of  two  causes : 
too  small  an  opening,  or  indiscretions  in  diet.  In  some  cases  both 
these  factors  may  be  present. 

It  is  sometimes  forgotten  that  operation  is  only  an  incident  in 
the  treatment  of  gastric  and  duodenal  ulcer,  and  too  much  emphasis 
cannot  be  laid  on  the  importance  of  a  carefully  regulated  diet  after 
operation.  I  believe  that  in  most  cases — certainly  in  all  of  my  own — 
indiscretions  in  diet  play  the  chief  part  in  causing  post-operative 
hyperacidity,  and  so  predispose  to  the  occurrence  of  gastro-jejunal  and 
jejunal  ulcers. 

In  conclusion,  let  me  recapitulate  briefly  what  appear  to  me  to  be 
the  practical  conclusions  at  which  we  may  arrive  : — 

(1)  Gastrojejunostomy  is  not  an  obsolete  operation.  When  performed 
with  proper  indication  the  results  are  as  satisfactory  as  those  of  any 
other  major  operation  in  surgery.  The  failures  are  not  more  than 
7  per  cent. 

2)  Gastrojejunostomy  is   a    physiological    operation,   and    it   i-  ;i- 


152  Paterson :    Gastric  and  Duodenal   Ulcers 

efficient  a  treatment  for  ulcers  of  the  body  of  the  stomach  as  for  ulcers 
near  the  pylorus. 

(3)  Operations  of  the  "  Y-type,"  or  gastrojejunostomy  with  entero- 
anastomosis,  are  wrong  in  principle,  and  unsatisfactory  in  practice,  as 
they  permit  of  the  direct  contact  of  the  acid  gastric  juice  with  the 
jejunal  mucous  membrane,  before  it  has  been  mixed  with  the  alkaline 
bile  and  pancreatic  juices. 

(4)  With  the  above  exception  the  type  of  gastrojejunostomy  per- 
formed is  of  less  importance  than  the  manner  in  which  it  is  performed. 

(5)  Gastrojejunostomy  has  no  appreciable  effect  on  the  metabolism 
of  the  human  body. 

(6)  There  is  good  pathological  evidence  that  ulcers  heal  as  the 
result  of  gastrojejunostomy. 

(7)  The  risk  of  jejunal  ulcer  following  gastrojejunostomy  is  probably 
under  2  per  cent. 

(8)  Clinically  there  are  two  groups  of  cases  :  (a)  Those  in  which 
perforation  into  the  general  peritoneal  cavity  occurs  ;  (b)  those  in  which 
general  peritonitis  is  prevented  by  the  formation  of  adhesions. 

(9)  Pathologically,  the  cases  may  be  classified  as  follows  :  (a) 
jejunal  ulcers ;  (&)  gastro-jejunal  ulcers  or  ulcers  at  the  site  of  the 
anastomosis. 

(10)  Occasionally  jejunal  ulcers  are  of  infective  origin.  In  these 
cases  ulceration  commences  within  a  short  period  after  gastro- 
jejunostomy, and  usually  the  ulcers  are   multiple. 

(11)  In  the  great  majority  of  cases  a  jejunal  ulcer  is  single,  and  is 
probably  the  result  of  the  toxic  action  of  hydrochloric  acid,  which  injures 
the  cells  of  the  mucous  membrane  so  that  they  are  readily  digested  by 
the  intestinal  juice. 

(12)  Gastro-jejunal  ulcers  are  a  direct  consequence  of  the  wound 
made  in  affecting  the  anastomosis,  and  their  persistence  is  probably  the 
result  of  hyperacidity  of  the  gastric  juice. 

(13)  Every  case  of  recrudescent  pain  of  a  constant  character 
after  gastrojejunostomy,  especially  when  associated  with  hyper- 
secretion, should  be  regarded  as  a  case  of  potential  ulcer  and  treated 
accordingly. 

(14)  Gastrojejunostomy  is  but  an  incident  in  the  treatment  of 
gastric  and  duodenal  ulcers.  A  prolonged  period  of  restricted  diet 
is  imperative,  especially  in  cases  in  which  there  is  hyperacidity  before 
operation.  In  all  cases  of  hyperacidity  increase  in  diet  should  be 
controlled  by  gastric  analysis  at  regular  intervals. 
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Sir  Hamilton  Ballance. 

I  was  interested  in  this  subject  because  I  have  operated  upon  no 
less  than  four  cases  of  jejunal  ulcer  during  the  last  six  months.  One 
of  them  had  had,  fourteen  and  a  half  years  previously,  a  gastro- 
enterostomy performed.  Personally,  in  doing  gastro-enterostomy,  I 
use  very  fine  silk.  I  agree  with  the  opener  that  it  is  not  proved  that 
the  use  of  silk,  rather  than  absorbable  sutures,  is  the  cause  of  jejunal 
ulcers  following  gastro-enterostomy.  I  have  generally  advised  patients 
to  use,  after  this  operation,  an  alkali,  such  as  bicarbonate  of  soda, 
before  meals  and  last  thing  at  night  just  before  getting  into  bed. 
They  have  generally  taken  £  dr.  ten  or  fifteen  minutes  before  meals. 
A  few  weeks  ago  I  operated  upon  a  patient  who  had  carried  that  treat- 
ment out  for  four  and  a  half  years,  following  on  a  gastro-enterostomy, 
yet  that  had  not  prevented  the  onset  of  jejunal  ulcer.  I  am  sorry  to 
say  she  died  after  the  operation  for  its  relief. 

I  do  not  know  at  all  how  to  prevent  jejunal  ulcer  forming.  It 
is  undoubtedly  the  gravest  remote  complication  of  gastro-enterostomy, 
and  operations  for  its  relief  are  certainly  among  the  gravest  in  suigerv. 
They  may  take  a  very  long  time,  because  multiple  anastomoses  may  be 
required.  If  anyone  here  can  let  us  know  how  to  prevent  this  very 
grave  complication,  I  think  this  discussion  will  by  no  means  have  taken 
place  in  vain.  I  have  brought  with  me  two  specimens  of  jejunal  ulcer, 
and  in  thanking  the  President  for  asking  me  to  speak,  I  must  apologize 
for  the  very  fragmentary  character  of  my  remarks. 


Mr.  Garnett  Wright. 

In  a  large  subject  such  as  we  have  under  consideration  to-night 
it  is  impossible  and  inadvisable  for  each  speaker  to  endeavour  to 
cover  the  whole  ground.  The  particular  aspects  with  which  I  am  con- 
cerned are  (1)  the  effect  of  gastro-jejunostomy  on  lesser  curvature  ulcers, 
and  (2)  secondary  ulceration. 

(1)  The  Effect  of  Gastro-jejunostomy  on  Ulcers  of  the  J. 
Curvature. — While  it  is  true  that  in  a  number  of  cases  the  operation 
of  gastro-jejunostomy  will  effect  a  cure— and  I  may  say  that  1  wae  rather 
agreeably  surprised  at  the  number  of  favourable  replies  I  received — vet 
there  are  too  many  other  patients  in  whom  temporary  relief  ia  followed 
by  a  disappointing  return  of  symptoms,  and  subsequent  operation  BhoWG 
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the  presence  of  an  unhealed  ulcer.  I  have  performed  secondary  opera- 
tions on  several  such  cases  of  my  own  and  other  surgeons'  during  the 
past  twelve  months.  The  curious  inefficiency  of  gastrojejunostomy  in 
such  cases  is  well  illustrated  by  a  patient,  a  man  aged  45,  on  whom  I 
did  a  posterior  gastrojejunostomy  for  duodenal  ulcer  in  August,  1918. 
Inspection  of  the  stomach  failed  to  reveal  any  ulcer  except  the 
duodenal  ulcer.  For  five  months  his  symptoms  were  completely 
relieved,  and  then  pain  recurred,  and  in  March,  1919,  perforation  took 
place  and  was  operated  on,  the  ulcer  being  situated  high  up  on  the  lesser 
curvature  near  the  oesophagus.  The  ulcer  was  very  inaccessible  and 
was  merely  closed.  His  symptoms  of  indigestion  recurred  in  a  month 
or  two,  and  on  November  4,  1919,  I  again  operated  on  him,  and 
excised  the  ulcer  by  a  transgastric  method.  Since  then  he  has  remained 
well.  Here  an  ulcer  developed  in  the  stomach  after  gastrojejunostomy 
had  been  established.  The  fairly  frequent  failure  of  gastrojejunostomy 
alone  in  this  type  of  case  has  led  me  to  adopt  one  or  other  method 
of  excision,  either  wedge-shaped  excision  and  gastroenterostomy  or 
partial  gastrectomy.  This  last  method  is  the  one  I  prefer.  It  has 
the  advantage  of  removing  the  ulcer-bearing  area,  as  Rodman  pointed 
out  as  long  ago  as  1904.  Technically,  I  find  it  as  easy,  if  not  easier, 
than  wedge-shaped  excision,  and  though  my  number  of  cases,  sixteen, 
is  too  small  to  enable  me  to  form  a  just  estimate  of  the  mortality,  as 
I  have  not  yet  lost  a  patient  from  this  operation  for  gastric  ulcer,  I  am 
hopeful  that  the  mortality  will  prove  to  be  pretty  low.  The  largest 
statistics  (Mayo  clinic)  give  the  mortality  as  7  per  cent.  Troell 
gives  8  per  cent,  from  the  statistics  of  the  Seraphim  Hospital,  Stock- 
holm. The  operation  which  I  do  at  present  is  the  anterior  Polya 
operation. 

(?)  Secondary  ulceration  is  the  most  important  of  the  harmful 
remote  sequelae  of  the  operation  of  gastrojejunostomy.  The  frequency 
of  this  complication  has  been  estimated  by  Paterson  as  1*5  per  cent., 
but  it  is  almost  impossible  to  get  the  data  for  a  reliable  estimate.  I 
am  convinced  that  in  its  slighter  manifestations  it  is  a  much  commoner 
condition  than  is  usually  suspected,  and  that  many  patients  in  whom  a 
recurrence  of  the  original  ulceration,  be  it  duodenal  or  gastric,  is 
suspected,  the  real  lesion  is  a  new  ulceration  on  the  anastomosis,  or  in 
the  jejunum.  The  surgeon  who  re-opens  his  failures  systematically 
will  recognize  this  troublesome  complication  more  frequently  than  his 
fellows  who  are  shy  of  secondary  operations.  There  seems  to  be  an 
opinion   that   this  complication   is   more   frequent    in    the    practice    of 
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inexperienced  surgeons,  but  a  review  of  the  published  cases  does  not 
support  this  view.  Most  of  them  have  occurred  in  the  practice  of  well- 
known  surgeons.  In  considering  the  causation  of  such  secondary 
ulceration  we  have  to  take  three  factors  into  account  :  (1)  The  digestive 
action  of  the  gastric  juice ;  (2)  sepsis  ;  (3)  trauma.  A  combination  of 
two  or  more  of  these  factors  is  necessary  to  the  production  of  secondary 
ulceration. 

(1)  The  influence  of  gastric  digestion  is  shown  in  the  distribution 
of  the  ulcers  in  a  position  subject  to  the  action  of  the  non-neutralized 
gastric  juice  and  in  the  greater  liability  to  ulceration  in  operations  com- 
plicated by  some  form  of  entero-anastomosis.  There  is  a  steadily 
diminishing  power  of  resistance  to  gastric  digestion  as  one  descends  the 
small  intestine.  Thus,  no  secondary  ulcers  have  been  reported  after 
gastro-duodenostomy,  and  more  occur  after  anterior  than  after  posterior 
gastrojejunostomy. 

(2)  Sepsis  is  of  importance,  just  as  it  is  in  the  production  of  the 
original  ulceration.  We  may  exclude  gross  sepsis  introduced  at  the 
time  of  operation  in  most  cases,  though  the  possibility  of  an  infected 
suture  must  not  be, overlooked.  There  is,  however,  a  potent  source  of 
infection  in  the  presence  of  an  unhealed  gastric  or  duodenal  ulcer. 
Rosenow  has  shown  that  streptococci  are  constantly  present  in  such 
ulcers,  and  my  colleague,  Dr.  Langley,  has  made  cultivations  from 
patients  on  whom  I  have  operated  for  gastric  and  duodenal  ulcers, 
and  has  recovered  streptococci  in  large  numbers  from  the  ulcers,  very 
few  colonies  being  recovered  from  the  rest  of  the  mucosa.  We  have 
here  an  argument  in  favour  of  a  direct  attack  on  the  ulcer  at  the 
original  operation.  An  anastomosis  established  with  an  unhealed  ulcer 
in  existence  in  the  stomach  or  duodenum,  is  exposed  to  the  risk  of 
infection  from  the  ulcer,  and  I  think  that  a  certain  number  of  secondary 
ulcerations,  especially  of  the  gastro-jejunal  type,  can  be  explained  in 
this  way. 

(3)  Trauma  is  often  an  accessory  agent  in  the  production  of 
secondary  ulceration,  and  this  leads  us  to  the  operative  technique  of 
the  preliminary  operation.  In  fourteen  out  of  155  cases  Murphy- 
button  or  some  form  of  bobbin  had  been  used. 

In  thirteen  a  continuous  non-absorbable  suture  was  considered  to 
be  the  exciting  cause  of  the  ulceration,  but  cases  have  occurred  when 
only  absorbable  suture  material  has  been  used.  I  have  previously 
elaborated  my  views  on  the  part  played  by  such  a  continuous  un- 
absorbable  suture  in  a  paper  in  the  British  Journal  of  Surgery,  and    1 
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pointed  out  that  even  though  used  for  the  external  line  of  sutures  only, 
such  material  works  its  way  into  the  lumen  of  the  alimentary  canal  in 
course  of  time,  and  may  cause  abrasions,  &c,  of  the  mucosa,  which 
form  the  starting  point  of  secondary  ulceration.  The  bruising  of  the 
bowel  or  stomach  produced  by  the  use  of  heavy  clamps  has  been  blamed, 
and  Hartmann  considers  this  a  very  important  factor. 

It  is  a  curious  fact  that  the  more  recent  cases  seem  to  be  chiefly  of 
the  gastro-jejunal  type,  and  one  wonders  whether  the  through-and- 
through  hsemostatic  stitch  does  not  lead  to  a  stoma  in  which  the  mucosa 
is  adherent  in  a  thin  line  all  round.  Such  a  stoma  would  be  more  liable 
to  injury  by  hard  pieces  of  food  than  one  where  the  mucosa  was  freely 
movable  over  the  deeper  parts. 

When  all  these  possibilities  have  been  taken  into  account,  we  have 
to  remember  that  the  cause  of  the  original  ulceration,  whatever  it  may 
be,  is  probably  still  active,  and  where  this  is  so,  patients  will  go  on 
developing  fresh  ulceration  in  spite  of  all  our  efforts.  This  is  clearly 
evident  in  reading  the  reports  of  many  of  the  published  cases,  in  which 
numerous  operations  failed  to  give  relief. 

The  morbid  anatomy  of  secondary  ulceration  presents  some  points 
of  interest.  Paterson's  original  classification  into  gastro-jejunal  and 
jejunal  is  a  sound  and  valuable  one.  The  number  of  cases  of  jejunal 
ulceration  slightly  exceeds  the  gastro-jejunal  variety.  In  142  cases — 
gastro-jejunal  sixty-three,  jejunal  seventy-nine.  Of  the  jejunal  in  fifty- 
four  the  ulcer  was  on  the  efferent  loop,  in  two  on  the  afferent  loop,  in 
ten  opposite  the  stoma — i.e.,  on  the  mesenteric  border  of  the  jejunum. 
In  nine  cases  the  ulcers  were  multiple,  and  in  four  the  site  was  not 
definitely  stated. 

Acute  perforation  into  the  peritoneal  cavity  took  place  in  thirty- 
one  cases,  and  is  more  liable  to  happen  after  anterior  gastro- 
enterostomy (28*7  per  cent,  of  the  cases  as  against  15 "3  per  cent.). 

Chronic  perforation  into  the  abdominal  wall  is  often  seen  after 
anterior  gastroenterostomy,  large  inflammatory  tumours  and  sometimes 
external  fistulse  being  produced. 

After  the  posterior  operation  chronic  perforation  into  the  mesentery 
is  frequent,  the  mesentery  of  the  colon  becoming  much  thickened  and 
contracted,  until  finally  the  colon  is  brought  into  contact  with  the  ulcer, 
perforation  into  the  colon  and  jejunocolic  fistula  resulting.  Fistula 
into  the  colon  is  almost  invariably  secondary  to  a  posterior  gastro- 
enterostomy. It  occurred  in  twenty-one  out  of  142  cases  which  I 
collected,  and  in  only  two  instances  was  the  preliminary  operation 
an  anterior  one,  and  in  one  of  those  it  was  of  the  retrocolic  variety. 
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Ulcers  opposite  the  stoma — i.e.,  in  the  mesenteric  border  of  the 
jejunum  are  of  interest,  in  that  the  contraction  of  the  ulcer  tends  to 
produce  a  spur  at  the  gastro- enterostomy  opening,  and  consequent 
obstruction.  The  question  of  pressure  of  heavy  clamps  as  a  factor  in 
the  causation  of  such  ulcers  also  arises,  as  they  are  situated  just  where 
pressure  of  clamps  is  apt  to  be  exerted. 

Mr.  Grey  Turner  has  some  interesting  specimens  here,  showing  an 
unabsorbable  suture  hanging  from  an  intestinal  anastomosis  and  a 
pylorus  which  had  been  ligatured  with  silk,  the  silk  having  dis- 
appeared, this  showing  that  such  material  eventually  finds  its  way 
into  the  lumen  of  the  intestinal  canal. 


Mr.  G.  Grey  Turner. 

I  am  sorry  the  subject  chosen  for  debate  to-day  is  not  more  limited 
in  its  scope,  because  I  feel  it  would  have  been  sufficient  if  we  had  tried 
merely  to  elucidate  some  points  on  the  important  subject  of  jejunal 
ulcer  and  its  late  sequelae.  However,  the  whole  question  of  ulceration 
in  the  stomach  and  duodenum  is  of  great  importance,  and  I  cannot  help 
feeling,  like  the  last  speaker,  that  there  are  a  number  of  underlying 
factors  which  we  have  not  yet  been  able  to  fathom. 

The  subject  impresses  me  as  one  of  very  great  difficulty  indeed. 
For  instance,  only  recently  a  patient  returned  under  my  care  suffering 
from  a  gastric  ulcer.  She  was  a  young  woman,  aged  27,  on  whom  I 
had  operated  eight  years  previously  for  an  acute  perforation  of  a 
chronic  ulcer  on  the  lesser  curvature  of  the  stomach.  At  that  time  she 
was  very  ill,  and  I  felt  very  much  relieved  that  she  recovered.  Gastro- 
enterostomy was  not  performed,  and  she  not  only  made  a  good  immediate 
recovery,  but  remained  in  excellent  health,  got  married,  and  had  a 
family.  She  had  no  further  stomach  trouble  until  two  months  before 
her  return  to  the  hospital.  At  the  second  operation  I  found  a  large 
ulcer  at  the  original  site  which  had  all  the  appearances  of  an  ordinary 
chronic   gastric  ulcer,  with  some  superadded  infection. 

In  another  case,  a  lady,  aged  33,  was  operated  upon  for  an  ulcer  on 
the   posterior   surface  of  the   stomach   by   pyloroplasty — it   was   m  the 
earlier  days  of  stomach  surgery,  when  the  indications  as  to  operation 
were  not  so  fully  understood   as  they  are  now.     She  made  . 
recovery,  and  for  six  years  was  entirely  free  from  Btomach  Bympfc 
At  the  end  of  that  time  there  was  w  recurrence,  and.  unfortunately, 
patient    succumbed   after  an  operation    lor   gastroenterostomy. 

MY —  S  2 
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post-inortern  examination  disclosed  a  large  chronic  ulcer  which  was 
adherent  to  the  pancreas  of  just  such  a  size  and  position  as  could 
scarcely  be  expected  to  have  ever  spontaneously  healed.  What  had 
been  the  condition  of  these  ulcers  in  the  years  between  the  operations  ? 

With  regard  to  jejunal  ulcers  we  now  know  that  they  occur  in  what 
I  think  is  an  alarming  proportion  of  cases  after  gastroenterostomy, 
and  that  they  may  recur,  in  spite  of  our  efforts  for  their  cure.  All 
these  things  make  me  feel  there  are  many  underlying  factors  in  the 
production  of  ulceration  which  we  do  not  understand,  and,  until  we 
know  more  about  these  factors,  our  surgical  efforts  are  not  likely  to  be 
attended  with  complete  success. 

Some  of  the  cases  of  ruptured  ulcer  provide  us  with  interesting 
food  for  thought.  I  want  to  refer  to  the  case  of  a  boy  who,  at 
different  times,  had  no  less  than  three  perforations.  The  first 
occurred  at  13  years  of  age.  It  was  on  the  anterior  surface  of  the 
stomach,  near  the  pylorus.  After  the  operation  of  simple  suture,  he 
was  well  until  16  years  of  age.  Then  he  had  his  second  perforation, 
this  time  on  the  posterior  surface  of  the  stomach,  away  from  the 
pylorus.  He  remained  in  excellent  health  for  a  year,  when  he  had 
a  return  of  indigestion,  terminating  in  acute  perforation  two  years 
after  the  second  operation.  I  found  a  large  chronic  ulcer  at  the 
cardiac  end  of  the  stomach,  just  in  front  of  the  hilus  of  the  spleen. 
It  was  a  very  difficult  perforation  to  close,  and  I  had  to  apply  the 
spleen  to  reinforce  the  suturing.  He  made  a  good  recovery,  but  at 
the  end  of  three  weeks  from  that  operation,  when  we  hoped  he  was 
nearly  well  enough  to  enable  us  to  do  a  secondary  gastroenterostomy, 
he  suddenly  developed  acute  symptoms  suggestive  of  a  further 
perforating  lesion.  On  re-opening  the  abdomen,  I  found  an  abscess 
in  the  left  flank  which  had  ruptured,  and  caused  localized  peri- 
tonitis. In  spite  of  this,  I  performed  gastroenterostomy,  and  he 
again  made  a  good  recovery.  Twenty-nine  days  later  he  had  acute 
intestinal  obstruction,  which  was  dealt  with  by  further  laparotomy,  and 
now,  ten  years  from  the  date  of  his  first  operation,  he  is  in  perfect 
health,  having  been  on  active  service  abroad  all  through  the  war. 

And  now  to  deal  with  non-perforating  ulcers.  One  hears  much 
about  the  disappointing  results  following  gastroenterostomy,  but  we 
must  admit  that  in  certain  cases  those  disappointing  results  are  deserved, 
while  in  other  instances  they  are  as  undeserved  as  they  are  inexplicable. 
I  have  had  to  operate  in  two  instances  which  come  under  the  first  head 
the   original  interference   having  been  carried  out  elsewhere.     In  one, 
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the  stomach  had  been  united  to  the  small  intestine  within  12  in.  of  the 
ileo-csecal  valve.  As  bearing  upon  the  question  of  secondary  ulceration, 
the  piece  of  ileum  (which  had  been  united  to  the  stomach  for  two 
years)  does  not  show  any  macroscopic  sign  of  ulceration,  though  there 
are  areas  of  inflammation,  and  when  I  go  home  I  shall  make  a  careful 
examination  of  that  intestine,  to  see  if  I  can  learn  anything  from  it 
with  regard  to  the  onset  of  peptic  ulcer.  In  the  other  instance  of  a 
well-deserved  bad  result,  the  jejunum  had  been  attached  to  the  large 
intestine  as  well  as  to  the  posterior  wall  of  the  stomach. 

The  disappointing  results  which  are  not  deserved  are  exceedingly 
difficult  to  explain.  I  have  seen  re-activity  of  the  ulceration,  a  fail- 
proportion  of  jejunal  ulcers,  and  some  examples  of  recurrent  vomiting. 

Some  years  ago  I  made  a  careful  investigation  into  a  considerable 
number  of  cases  which  were  operated  upon  for  chronic  ulcer  of  the 
stomach  and  duodenum.  In  a  series  of  149  cases  in  which  the  operation 
was  duly  indicated  and  properly  carried  out,  there  were  135  patients 
who  stated  they  were  clinically  cured.  But  these  results  only  extended 
over  a  period  of  from  one  to  nine  years,  and  I  cannot  help  admitting 
that  now,  as  gastroenterostomies  have  been  performed  for  a  longer 
time,  and  in  a  larger  proportion  of  the  population,  we  are  getting  more 
unfavourable  secondary  results  than  we  saw  in  the  earlier  stages  of  the 
operation  considered  historically.  I  do  not  wish  to  say  anything  against 
the  magnificent  results  presented  in  the  majority  of  cases  in  which  the 
operation  has  been  properly  indicated  ;  but  there  is  the  fear  of  secondary 
ulceration,  which  should  make  us  pause  and  consider  if  we  are  doing 
the  best  operation  in  the  majority  of  our  cases,  or  whether  we  ought  not 
rather  to  select  some  particular  operation  for  each  special  type  of  case. 
I  have  been  brought  up  in  an  atmosphere  in  which  gastro-enterostomv 
has  been  looked  upon  as  a  makeshift  and  unphysiological  operation,  and 
in  which  surgeons  have  been  particularly  anxious,  when  they  could,  to 
make  a  direct  attack  on  the  pylorus  or  an  anastomosis  at  that  end  of 
the  stomach.  And  that  has  made  me  greatly  interested  in  the  often- 
forgotten  operation  of  pyloroplasty.  Some  years  ago  I  followed  up 
twenty  consecutive  cases  which  had  boon  operated  upon  by  this  method. 
for,  periods  of  from  ten  to  fifteen  years.  Out  of  the  series  folk 
for  that   long  time,  there  were  83  per  cent,  of  complete  cures. 

With  regard  to  the  question  of  technique,  Mr.  Garnett  Wright  has 
mentioned  to  you  the  specimen  1  show  this  evening,  in  which  an  un- 
absorbed  suture  of  celluloid  thread  is  hanging  loose  io  the  intestine  seven 
months   after  operation.     I  do  not  think  that   can  he  good       I  do  not 
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know  what  pathological  change  may  result  from  it,  but  it  is  not  an  ideal 
condition,  and  I  see  no  reason  for  the  use  of  unabsorbable  sutures.  For 
many  years  I  used  fine  chromicized  catgut,  and  without  untoward 
results.  Later,  I  was  persuaded  to  use  silk  and  now  I  have  come  back 
to  catgut,  which  I  regard  as  perfect.  Another  point  in  technique  has 
not  been  mentioned,  and  that  is  the  question  of  excision  of  the  mucous 
membrane.  I  think  that  is  a  mistake  in  doing  gastroenterostomy  or 
any  operation  involving  intestinal  anasomosis,  for  we  require  as  complete 
a  covering  for  the  submucous  tissue  as  possible,  and  that  is  best  secured 
by  leaving  the  excess  of  mucous  membrane  ;  it  protects  the  vessels  and 
makes  a  soft  movable  layer  over  the  line  of  suture. 

In  certain  of  the  cases,  surgeons  have  reinforced  the  suture-line  by 
stitching  the  edges  of  the  hole  in  the  mesocolon  directly  to  the  anasto- 
mosis. I  think  this  plan  came  from  the  Mayo  clinique.  But  if 
this  is  done  as  a  routine,  then  in  certain  cases,  especially  in  patients 
with  a  fat  mesocolon,  a  fibrous  ring  develops,  which  may  cause  con- 
striction of  the  anastomosis,  or  lead  to  a  sort  of  recurring  intus- 
susception into  the  stomach,  which,  I  am  certain,  accounts  for  some 
bad  results   in  which  the  patient  has  recurring  vomiting. 

Mr.  James  Sherren. 

The  remote  results  of  the  surgical  treatment  of  chronic  gastric  and 
duodenal  ulcers  rival  those  of  any  major  operation.  If  the  appropriate 
procedure  is  adopted  the  ulcer  heals  permanently,  and  any  symptoms 
which  may  arise  later  are  the  outcome  of  ulcerative  or  mechanical 
changes  associated  with  the  anastomosis. 

I  have  dealt  with  the  question  very  fully  in  my  recent  Hunterian 
Lecture,  and  intend  this  evening  to  give  my  views  very  briefly  and 
without  all  the  evidence  on  which  they  are  based. 

Chronic  ulcers  of  the  stomach  and  duodenum  heal  as  the  result  of 
gastrojejunostomy  correctly  performed,  unless  chronic  perforation  has 
occurred,  the  floor  of  the  ulcer  being  formed  of  liver  or  pancreas,  thus 
preventing  the  contraction  necessary  to  sound  healing.  In  my  experience 
recurrence  of  a  simple  ulcer  after  suitable  surgical  treatment  is  unknown. 
1  have  not  seen  it  at  post-mortem  examinations  nor  at  second  operations 
carried  out  for  other  conditions. 

I  have  been  able  to  examine,  post-mortem,  nine  cases  I  have  operated 
upon  for  chronic  duodenal  ulcer  from  six  days  to  eleven  years  later  and 
found  the  ulcer  healed  in  all  but  the  first.  I  have  had  similar  opportunity 
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in  eight  of  my  cases  of  chronic  gastric  ulcer  from  fourteen  days  to  eight 
years  after  operation:  in  all  the  ulcer  had  healed.  I  have  examined  the 
site  of  the  ulcer  at  second  operations  in  forty  cases:  the  ulcer  had  healed 
in  every  one.  The  only  instances  in  which  I  have  seen  the  ulcer  unhealed 
have  been  at  second  operations  for  posterior  eroding  ulcer  treated  by 
gastrojejunostomy  alone ;  these  I  now  invariably  deal  with  by  partial 
gastrectomy. 

I  have  here  a  specimen  showing  healing  of  a  chronic  duodenal  ulcer 
more  than  eleven  years  after  gastrojejunostomy.  I  obtained  it  last  week 
from  a  male  upon  whom  I  operated  on  June  4,  1908.  He  gave  a  typical 
history  of  chronic  duodenal  ulcer  extending  over  ten  years.  Three  days 
before  operation  he  had  profuse  h£ematemesis  and  melsena.  I  found 
extensive  ulceration  on  the  anterior  and  posterior  surfaces  of  the 
duodenum  at  the  junction  of  the  first  and  second  parts.  He  made  an 
excellent  recovery,  and  during  the  war  served  in  a  labour  battalion  in 
France.  He  had  no  abdominal  trouble  until  about  six  weeks  before 
death.  He  came  to  see  me  on  February  9  on  account  of  swelling  of 
the  abdomen  of  about  a  month's  duration.  Post-mortem  examination 
revealed  a  primary  carcinoma  of  liver.  You  will  see  the  smooth  deep 
scar  on  the  posterior  surface  and  the  thinner  one  of  the  anterior  surface 
opposite  to  it.  The  anastomosis  is  large  and  smooth  and  the  jejunum 
normal. 

The  two  other  specimens  also  show  the  ulcers  healed  at  over  eight 
and  three  years  after  operation. 

I  believe  that  the  action  of  gastrojejunostomy  is  twofold.  It  reduces 
gastric  acidity  and  leads  to  a  more  rapid  emptying  of  the  stomach.  Its 
good  effects  are  not  solely  nor  mainly  mechanical. 

Malignant  disease  of  the  stomach  may  occur  at  remote  periods  after 
treatment  of  chronic  gastric  ulcer  by  gastro-jejunostomy  alone.  It  was 
the  probable  cause  of  death  in  three  of  my  series  at  seven,  five  and  four 
years  after  operation.  I  was  not  able  to  obtain  a  post-mortem  in  either 
so  that  I  am  unable  to  say  if  it  arose  at  the  seat  of  the  simple  ulcer. 
They  were  all  cases  that  I  should  treat  by  partial  gastrectomy  at  th< 
present  time.  In  3  per  cent,  of  chronic  ulcers  of  the  stomach  which  1 
have  removed  at  operation,  the  naked-eye  diagnosis  being  simple,  there 
being  no  evidence  or  suspicion  of  malignancy,  carcinoma  starting  ill 
edge  was  discovered  on  microscopic  examination. 

I  know  of  no  case  of  carcinoma  of  duodenum  arising  after  operation 
for  chronic  duodenal  ulcer,  but  in  two  eases  in  which  the  ulcer  was 
involving    the    stomach    further    operation     became    necessary   within 
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eighteen  months  and  revealed  carcinoma  of  stomach,  the  duodenal 
ulcer  being  healed.  I  now  always  treat  this  type  of  case  by  partial 
gastrectomy. 

Post-operative  vomiting  of  the  regurgitant  type  is  due  to  errors  of 
judgment  or  technique.  In  all  my  cases,  except  the  first,  some 
abnormality  was  present  at  the  first  operation  and  some  definite 
mechanical  change  found  at  the  second. 

Secondary  ulceration  will,  I  believe,  become  as  rare  as  regurgitant 
vomiting  is  at  the  present  time.  Gastro- jejunal  or  anastomosis  ulcera- 
tion is  due  to  the  use  of  unabsorbable  suture  material  for  the  inner 
or  outer  layer  and  is  the  only  cause  of  stricture  of  the  opening.  I 
believe  that  an  anastomosis  ulcer  may  become  malignant.  Jejunal 
ulcer  is  due  to  failure  of  the  operation  sufficiently  to  lower  gastric 
acidity  at  the  same  time  that  it  fails  to  remove  the  cause  of  the  original 
ulcer  or  damages  the  jejunum.  It  is  almost  unknown  after  gastro- 
jejunostomy for  chronic  gastric  ulcer.  In  all  cases  of  true  jejunal  ulcer 
gastric  acidity  is  higher  than  it  should  be  when  compared  with  the 
pre-operative,  unless  the  ulcer  is  communicating  with  the  colon,  when  a 
low  acidity  is  the  rule. 

The  use  of  a  jejunal  clamp  is  one  of  the  causes  of  jejunal  ulcer,  but 
this  of  itself  would  not  be  enough  unless  the  acidity  remained  high. 
I  noted  bruising  by  clamp  in  six  cases  in  which  I  have  records  of  test- 
meals,  both  before  and  after  operation,  after  I  had  begun  to  suspect  this 
as  a  cause.  In  three  gastric  acidity  remained  high,  and  ulcer  developed 
in  all ;  in  the  others  the  acidity  is  distinctly  lowered  and  there  have 
been  no  symptoms  pointing  to  ulceration.  Operation  was  over  two 
years  ago. 

I  have  two  specimens  bearing  on  the  question  of  jejunal  ulcer,  one 
showing  the  result  at  a  late  period  after  operation  ;  the  other,  a  common 
sequence,  perforation  into  the  colon. 

The  first  came  from  a  deaf  and  dumb  man.  I  operated  on  him  in 
January,  1911,  and  noted  bruising  of  the  jejunum  distal  to  the  anasto- 
mosis. This  is  not  included  among  the  six  mentioned,  as  no  test  meal 
was  given  on  account  of  the  difficulty  of  communication.  He  was 
readmitted  seven  months  after  operation  with  a  profuse  hoematemesis. 
I  operated  and  found  an  ulcer  the  size  of  sixpence  on  the  anterior  wall 
of  the  jejunum  in  the  situation  of  the  hematoma.  It  was  quite  free 
from  the  anastomosis,  which  showed  no  sign  of  ulceration.  I  excised 
the  ulcer  and  he  remained  well  abdominally,  but  I  again  took  him  into 
hospital    last   year  with   a  malignant   tumour  of  neck.     He  died  from 
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carcinoma  of  a  parathyroid  with  secondary  deposits  in  right  lung.  The 
specimen  shows  thin  scars  on  the  anterior  and  posterior  surfaces  of  the 
first  part  of  the  duodenum  13  cm.  beyond  the  pylorus.  The  gastro- 
jejunostomy opening  and  the  jejunum  are  normal.  This  illustrates  the 
development  of  jejunal  ulcer  as  a  purely  local  complication. 

The  next  specimen  shows  a  sequel  that  I  have  found  in  over  a  third 
of  the  cases  of  true  jejunal  ulcer-perforation  into  the  colon.  I  operated 
on  this  patient  in  the  latter  part  of  1911.  Within  a  few  months  he 
began  to  get  the  pain  in  the  lower  left  abdomen  so  typical  of  jejunal 
ulcer.  In  1914  I  saw  him  with  painless  diarrhoea,  which  he  had  had 
for  several  months.  I  diagnosed  a  jejuno-colic  fistula,  and  urged  him 
to  come  into  hospital  for  further  treatment ;  this  he  refused  and  was 
admitted  moribund  from  perforation  of  another  ulcer  into  the  general 
peritoneal  cavity  four  months  later.  A  thin  scar  is  present  on  the  upper 
and  anterior  surface  of  the  first  part  of  the  duodenum  constricting  its 
lumen.  The  ulcer  which  has  perforated  into  the  colon  is  seen  free  of 
the  anastomosis,  which  is  healthy  and  shows  no  sign  of  scarring.  The 
ulcer,  which  by  its  perforation  caused  death  is  opposite  to  it. 

I  have  so  recently  given  details  of  all  my  cases  operated  upon  over 
two  years  that  I  will  give  very  brief  figures.  Out  of  389  cases  of  chronic 
duodenal  ulcer  operated  on  over  this  period  I  have  been  able  to  keep  34H 
under  observation,  318  are  and  have  remained  quite  well  and  may  be 
claimed,  I  think,  as  successes.  This  is  over  90  per  cent,  of  those  traced 
or  80  per  cent,  of  those  operated  on.  I  had  to  re-operate  on  nineteen 
for  secondary  ulceration,  ten  being  jejunal.  Of  the  remainder,  all  except 
one — who  has,  I  believe,  an  anastomosis  ulcer — express  theinsehv- 
better  for  the  operation. 

The  results  of  the  cases  of  chronic  gastric  ulcer  operated  on  during 
the  same  period  is  not  so  good,  but  it  must  be  remembered  that  the 
surgical  treatment  of  chronic  gastric  ulcer  was  not  standardized  during 
most  of  this  time,  and  it  therefore  includes  cases  treated  by  excision 
alone,  which  were  failures  in  most  cases,  requiring  a  second  operation 
within  eighteen  months,  and  also  those  of  adherent  posterior  ulcer. 
which  required  second  operation  within  the  same  time  to  bring  them  to  a 
successful  issue  and  are  not  considered  with  the  successes. 

The  cases  done  over  two  years  number  310;  over  eighty  of  those 
kept    under    observation    were    successful,  or    75    per    cent,  of    t: 
operated  on;  fourteen  had  second  operations,  five  for  recurrence  after 
excision  alone,  five  for  excision  of  posterior    adherent   ulcers  that  had 
not  completely  healed  after  gastrojejunostomy  alone.    All  these  becam< 
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successes  but  are  not  included.  Four  were  operated  on  for  secondary 
ulcers,  only  one  of  which  was  jejunal.  In  the  remainder  complaints 
are  few  and  all  express  themselves  as  better  for  the  operation. 

The  remote  result  in  the  treatment  of  chronic  gastric  ulcer  improves 
as  individual  experience  ripens. 

Dr.  Eobert  Hutchison. 

I  am  a  whole-hearted  believer  in  the  surgical  treatment  of  chronic 
gastric  and  duodenal  ulcer,  but  we  must  not  expect  too  much.  I  would 
not  myself  regard  the  operation  as  even  comparatively  unsuccessful 
merely  because  the  patient  has  occasional  indigestion  afterwards.  It 
must  be  remembered  that  gastro-enterostomy  does  not  make  a  patient 
immune  to  functional  indigestion  or  to  attacks  of  gastritis.  I  have  seen, 
of  course,  a  good  many  failures,  and  a  disproportionate  number  of  these 
seem  to  come  from  certain  districts.  The  bad  results  are  perhaps  more 
often  due  to  injudicious  selection  of  cases  than  to  errors  of  technique,  so 
perhaps  the  physicians  are  to  blame  for  them  more  than  the  surgeons. 
Apart  from  gross  mistakes  in  diagnosis,  the  overlooking  of  other 
pathological  conditions  in  the  abdomen,  such  as  chronic  appendicitis 
or  gall-stones,  it  seems  as  if  the  co-existence  of  gastroptosis  or  marked 
gastric  atony  militates  against  a  very  successful  result.  In  gastroptosis 
this  may  be  due  to  the  greater  curvature  sagging  down  so  that  the 
anastomosis  comes  to  be  too  high  up  and  a  pouch  forms  behind  it  in 
which  stagnation  of  contents  takes  place.  I  have  never  seen  recurrence 
of  a  duodenal  ulcer  after  the  operation,  and  in  recent  years  anasto- 
mosis ulcers  seem  to  be  commoner  than  jejunal  ulcers.  I  accept  Mr. 
Paterson's  explanation  of  the  production  of  the  latter  as  being  due  to 
a  continued  hyperacidity  of  the  gastric  contents  but  cannot  agree  that 
this  is  the  result  of  errors  of  diet.  In  so  far  as  it  is  not  due  to  the 
anastomosis  opening  being  too  small,  it  is  to  be  regarded  I  think  as  a 
functional  disorder  of  the  stomach,  the  result  of  nervous,  disturbance. 
In  order  to  prevent  its  occurrence  the  state  of  the  patient's  nervous 
system  has  to  be  considered  and  at  the  same  time  alkalies  should  be 
given  in  all  cases  in  which  the  gastric  acidity  is  excessive.  I  prefer  the 
use  of  the  earthy  carbonates  for  this  purpose  rather  than  bicarbonate 
of  soda  as  recommended  by  Sir  H.  Ballance.  I  would  like  to  have 
an  expression  of  surgical  opinion  as  to  the  relative  advantages  and 
disadvantages  of  occluding  the  pylorus  at  the  time  of  the  operation 
and  its  effect,  if  any,  in  preventing  or  promoting  remote  ill-effects 
later  on. 
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Sir  D'Arcy  Power. 

It  will  be  generally  agreed  that  short-circuiting  for  dilated  stomach 
— the  result  of  duodenal  ulceration — is  rarely  followed  by  any  untoward 
results.  I  hoped  to  show  the  specimen  preserved  as  No.  1951f  in 
the  Museum  of  St.  Bartholomew's  Hospital,  but  the  preparation 
unfortunately  is  not  forthcoming.  It  is  interesting  on  account  of  the 
completeness  of  the  history.  From  1874  until  death  in  1913  the 
patient  had  suffered  from  numerous  attacks  of  abdominal  pain  which 
had  been  diagnosed  at  different  times  as  "  congestion  of  the  liver," 
"biliousness,"  "appendicitis,"  "gastric  neuralgia"  and  "neurosis." 
He  was  kept  in  bed  for  many  weeks  at  a  time  and  was  sent  to  Egypt  in 
the  hope  of  obtaining  permanent  relief.  In  1903  he  had  lost  2  st.  in 
weight  and  presented  the  typical  symptoms  of  pyloric  obstruction. 
A  posterior  gastro- enterostomy  was  performed.  He  regained  his 
normal  weight,  resumed  full  work  as  a  solicitor,  walking  to  and  from 
his  office  daily — a  distance  of  ten  miles — and  was  able  to  eat  a  City 
dinner  without  subsequent  discomfort.  He  died  in  1913 — ten  years 
after  the  operation — at  the  age  of  58,  from  acute  retention  of  urine  due  to 
an  enlarged  prostate.  The  description  of  the  preparation  in  the  museum 
catalogue  is  "  stomach  and  transverse  colon  with  a  coil  of  jejunum 
showing  a  posterior  gastroenterostomy.  The  stomach  is  dilated  and 
slightly  hypertrophied  ;  about  midway  along  the  greater  curvature  a 
window  has  been  cut  to  expose  the  opening  between  the  stomach  and 
jejunum.  The  opening  is  large  and  patent  and  the  mucous  membrane 
of  the  stomach  and  small  intestine  appears  healthy.  Microscopic 
examination  of  a  section  taken  at  the  point  of  suture  shows  a  sharp 
line  of  demarcation  between  the  mucosa  of  the  stomach  and  intestine. " 
I  take  it  that  the  results  shown  in  this  specimen  are  those  which  follow 
normally  in  similar  cases.  The  opening  remains  of  the  size  it  was 
made,  the  stomach  does  not  entirely  recover  its  normal  size,  but  the 
patient  is  able  to  resume  an  active  life.  From  time  to  time  he  becomes 
constipated  or  he  eats  what  he  knows  will  give  him  indigestion.  He 
then  suffers  from  abdominal  discomfort,  becomes  depressed  and  believes 
that  his  former  condition  is  returning.  Gentian  and  rhubarb  and  a 
little  advice  as  to  dietetics  soon  cure  him. 

It  may  be  quite  otherwise  when  gastroenterostomy  has  been  done 
for  an  actively  bleeding  duodenal  ulcer.  In  many  cases  the  patient  is 
relieved  by  the  operation  but  I  have  had  two  or  three   in  which  the 
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bleeding  recurred  and  in  one  case  the  haemorrhage  was  so  repeated 
and  severe  that  the  patient  died  some  months  after  I  had  operated 
upon  him. 

In  cancer  of  the  stomach  and  pylorus  the  operation  is  palliative  and, 
in  hospital  cases  at  any  rate,  does  not  appear  to  prolong  life  though  the 
pain  and  sickness  is  relieved.  I  do  not  advocate  it  therefore,  except 
when  these  symptoms  are  prominent,  although  it  is  surprising  how 
well  the  operation  is  borne  even  by  patients  who  are  greatly  emaciated. 

Neither  gastro-enterostomy  nor  gastro-gastrostomy  has  given  me 
satisfactory  results  in  well  marked  cases  of  hour-glass  stomach,  for  in 
every  case  the  patient  has  returned  after  a  longer  or  shorter  period 
with  a  return  of  the  symptoms.  I  am  glad  to  say  that  so  far  as  I  know 
none  of  my  patients  have  suffered  from  symptoms  of  "  peptic  ulcer  " 
and  for  this  I  can  assign  no  reason.  I  have  kept  in  touch  with  most  of 
them  and  when  they  suffer  from  abdominal  discomfort  they  come  and 
see  me,  so  that  it  is  unlikely  that  those  with  more  serious  trouble  would 
stay  away.  I  operate  rather  quickly,  I  do  not  use  intestinal  clamps, 
I  suture  with  No.  2  silk,  and  I  have  shortened  by  jejunal  loop  from 
9  in.  in  1903  to  3  in.  in  1920  ;  otherwise  the  technique  has  remained 
unchanged. 

Dr.   C.   Bolton. 

During  the  past  four  years  I  have  had  four  cases  of  jejuno-colic 
fistula,  and  I  propose  confining  my  remarks  to  this  subject,  more  par- 
ticularly as  most  of  the  literature  on  the  subject  is  foreign,  and  very 
little  appears  to  be  known  about  it  in  England.  Of  the  four  cases,  three 
recovered  after  operation  by  Mr.  Wilfred  Trotter,  and  the  fourth  was 
found  at  the  post-mortem  examination.  The  latter  specimen  I  am 
exhibiting  to-night.  The  first  case  was  recorded  in  1903,  and  to  1919 
twenty-seven  cases  in  all  have  been  published.  The  addition  of  my 
four  cases  brings  the  total  up  to  thirty-one.  All  the  cases  described 
have  been  of  the  male  sex,  from  30  to  50  years  of  age  chiefly.  The 
time  after  the  performance  of  gastrojejunostomy,  at  which  the  fistula 
appeared,  varies  from  a  few  weeks  up  to  ten  years.  My  own  cases 
have  occurred  at  the  following  times:  four  months,  fourteen  months, 
four  years,  and  five  and  a  half  years. 

I  propose  to  speak  more  particularly  about  the  diagnosis,  and  to 
appreciate  my  remarks  you  must  first  consider  the  exact  conditions 
j)  resent. 

The  cause  of  the  fistula  is  the  perforation  of  a  gastro-jejunal  or  a  jejunal 
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ulcer  into  the  transverse  colon,  such  an  ulcer  resulting  from  the  opera- 
tion of  gastrojejunostomy.  The  position  of  the  fistula  depends  on  the 
position  of  the  ulcer.  Usually  the  colon  communicates  indirectly  with 
the  stomach  through  the  jejunum.  The  fistulous  opening  is  situated 
within  an  inch  of  the  stoma  and  to  the  left  ;  the  colon  lies  in  front. 
Occasionally,  the  colon  communicates  directly  with  the  stomach  if  the 
ulcer  is  of  the  gastro-jejunal  type.  It  may  also  communicate  in  both 
ways.  If  the  colon  communicates  directly  with  the  stomach,  the  case 
is  of  no  great  interest  to  the  physician,  because  the  diagnosis  is  clear 
from  the  typical  clinical  spectacle  of  faecal  vomiting  and  eructations  of 
foul  gas,  passage  of  undigested  food  in  the  motions,  and  wasting.  If, 
however,  the  communication  is  indirect,  the  condition  is  of  very  great 
medical  interest,  because  the  diagnosis  may  be  extremely  difficult  for  the 
following  reasons  :  As  the  stomach  empties,  food  passes  down  the 
efferent  limb  of  the  jejunum,  only  a  small  amount  or  none  passing 
into  the  transverse  colon.  Leakage  from  the  colon  to  the  jejunum 
is  more  marked  and  more  constant,  as  the  colon  continually  contains 
liquid  faeces,  diarrhoea  being  a  constant  symptom.  The  amount  leaking 
into  the  jejunum  depends  upon  the  liquidity  of  the  contents  of  the  colon, 
the  patient  being  much  relieved  when  he  is  constipated.  Also  the  faeces 
leaking  into  the  jejunum  pass  more  easily  down  into  the  small 
intestine  than  back  into  the  stomach.  The  small  intestine  thus  becomes 
infected,  and  that  condition  keeps  up  the  diarrhoea.  The  diagnosis 
turns  on  the  finding  of  faecal  material  in  the  stomach  contents.  Vomiting 
may  be  only  occasional  and  faecal  material  is  not  constantly  present  in 
the  stomach,  so  that  the  physician  may  never  obtain  a  view  of  the  faecal 
vomit.  Vomiting  may  be  absent,  and  faecal  material  only  obtained  by 
tubage  of  the  stomach.  My  own  patients  vomited  as  follows:  (1)  Five 
times  in  the  two  months  that  the  fistula  had  been  present ;  (2)  once 
only  in  six  months,  but  he  acquired  the  habit  of  relieving  his  symptoms 
by  voluntarily  bringing  up  his  stomach  contents  ;  (3)  vomited  faeces  on 
the  first  occasion,  and  being  a  medical  man,  recognized  the  condition  : 
(4)  vomited  "on  and  off"  for  three  months.  In  case  (2)  I  obtained 
four  different  types  of  material  :  (1)  Ordinary  stomach  contents  after 
a  test  meal,  such  as  one  would  expect  in  a  case  of  gastrojejunostomy  ; 
the  total  HC1  was  0'144  per  cent.,  of  which  O'lOtt  per  cent,  was  com- 
bined, and  0'03G  free  HC1.  (2)  Dirty  yellow  vomit  containing  0*146  per 
cent,  protein,  HC1,  and  also  starch  and  fat  splitting  ferments,  (i 
similar  material  from  which  stereobilin  and  indol  were  isolated. 
Finally,   after    several    attempts    he    produced    typical    fecal   material. 
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Great  difficulties  may  thus  be  experienced  in  regard  to  vomiting  and 
the  obtaining  of  evidence  of  faecal  contamination. 

Similarly,  the  diarrhoea,  which  is  the  earliest  and  most  constant 
symptom,  is  liable  to  mislead  the  physician.  The  stools  are  loose, 
brownish  white  in  colour  and  not  very  watery.  There  is  no  separate 
blood  nor  mucus.  They  do  not  occur  particularly  after  a  meal,  but  at 
any  time  during  the  day  or  night,  when  they  are  liable  to  keep  the 
patient  awake.  The  frequency  varies  from  three  or  four  to  about 
twelve  in  the  day.  There  is  commonly  no  undigested  food  present  or 
at  most  a  few  muscle  fibres  or  a  little  starch  may  be  found.  The 
presence  of  these  is  probably  due  to  the  condition  of  diarrhoea  rather 
than  to  direct  passage  into  the  colon.  Ferments  are  usually  absent  and 
the  total  fat  is  about  normal  ;  in  two  of  my  cases  its  percentages  were 
18'8  and  29"7  dry  weight.  If  the  fistula  is  a  big  one  or  of  the  gastro- 
jejuno-eolic  type,  undigested  food  may  be  present,  but  usually  it  is  no 
bigger  than  the  little  finger,  and  no  doubt  the  mucous  membrane  of  the 
colon  protrudes  into  its  aperture.  There  are  usually  intervals  during 
which  the  motions  are  formed,  and  now  the  vomiting  stops  and  the 
patient  feels  much  better. 

Eructations  of  foul  gas  are  present,  but  it  would  be  a  mistake  to 
suppose  that  large  quantities  are  present  in  the  stomach,  for  such  is 
not  the  case,  and  no  more  is  usually  brought  up  than  occurs  in  simple 
indigestion.  Intestinal  pain  is  present  and  referable  to  both  small  and 
large  intestines,  but  is  particularly  liable  to  be  marked  on  the  right 
side  where  it  is  of  a  griping  character.  When  this  pain  is  associated 
with  visible  peristalsis,  a  mistaken  diagnosis  of  intestinal  obstruction 
may  be  made,  but  the  patient  is  always  better  when  he  is  constipated 
and  worse  when  diarrhoea  is  present.  The  peristalsis  is  due  to  narrowing 
of  the  colon  in  the  region  of  the  fistula,  which  is  not  an  uncommon 
complication.  Wasting  is  constantly  present.  The  appetite  is  not 
necessarily  affected  and  may  be  quite  good  or  even  excessive. 

The  X-ray  examination  in  my  cases  was  inconclusive  and  difficult 
to  interpret.  Cases,  however,  have  been  described  in  which  the  stomach 
was  seen  to  fill  from  the  colon  after  an  opaque  enema,  and  also  in 
which  the  meal  was  seen  to  pass  from  the  stomach  into  the  colon.  These 
appearances  have  been  found  to  vary  in  the  same  case  at  different  times. 
Other  methods  of  use  in  gastro-colic  fistula  have  been  occasionally  suc- 
cessful— for  example,  the  finding  of  easily  recognizable  substances  in 
the  faeces  shortly  after  ingestion,  the  recovery  of  a  coloured  enema  by 
tubage  of  the  stomach,  and  the  passage  of  air  into  the  stomach, 
on  insufflation  of  the  rectum,  and  vice  versa. 
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The  immediate  prognosis  after  operation  on  these  fistulge  is  good — of 
the  thirty-one  cases,  four  had  no  operation,  and  all  died  :  one  from 
perforation  of  another  ulcer,  another  from  haemorrhage,  and  the  other 
two  from  inanition.  Twenty-seven  were  operated  upon,  and  of  these 
twenty-one  recovered.  Of  the  six  deaths,  two  followed  simple  ex- 
ploration of  the  abdomen,  the  fistula  not  being  touched. 

Mr.  W.  Gr.  Spencer. 

It  is  unfortunate  that  there  should  be  so  many  dogmatic  statements, 
when  so  little  is  known  about  the  origin  of  inflammation  and  ulceration  in 
the  stomach  and  duodenum.  There  are,  for  instance,  the  signs  stated  to 
indicate  a  duodenal  ulcer;  it  is  only  in  a  minority  of  instances  that  these 
serve  to  distinguish  a  duodenal  ulcer  from  one  at  the  pylorus,  or  on  the 
lesser  curvature  of  the  stomach ;  it  would  appear  more  likely  that  the 
signs  are  due  to  pyloric  spasm — occult  blood  is  an  early  sign  of  cancer 
of  the  stomach. 

The  opener  of  the  discussion  laid  stress  upon  an  increased  formation 
of  hydrochloric  acid,  but  it  is  difficult  to  understand  how  the  oxyntic 
cells  can  do  in  disease  what  they  do  not  in  health,  when  the  wall  of 
the  stomach  has  become  partly  destroyed  by  inflammation  and  ulceration. 
Is  not  the  main  question  connected  with  the  hyperacidity — that  there 
is  a  septic  fermentation  within  the  cavity  of  the  stomach ? 

I  wish  to  oppose  most  strongly  the  recommendation  that  gastro- 
jejunostomy should  not  be  done  if  the  surgeon  can  find  no  definite 
ulceration.  The  cases  in  which  there  is  often  no  evident  signs  of 
ulceration  are  young  women  who  have  been  unable  to  keep  to  their 
work.  They  are  relieved  by  rest  in  bed,  but  only  for  a  time.  After  two 
or  three  breakdowns  a  gastrojejunostomy  enables  them  to  continue  at 
their  occupation,  although  they  may  not  be  wholly  freed  from  dyspepsia. 
Indeed  they  are  the  cases  suitable  for  gastrojejunostomy  only,  whereas 
duodenal  ulcers,  ulcers  of  the  lesser  curvature,  and  hourglass 
stomachs  should  be  excised,  whenever  the  patient  can  stand  the 
operation. 

I  have  been  operating  on  cases  referred  to  me  by  medical  colle;; 
at  the  rate  of  one  or  so  a  month  for  the  last  twenty-five  years,  and  I  ; 
never  been  called  upon  to  operate  again  for  jejunal  ulcer  or  to  undo  an 
anastomosis.     I  have  always  aimed  at  making  the  anastomosis  directly 
under  the  oesophageal  opening,  where  the  X-ray  photographs  shov. 
lowest  part  of  the  stomach.     I  can  only  suggest  that  the  specimens 
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jejunal  ulcer  exhibited  were  due  partly  to  a  continuance  of  septic 
infection  from  ulcers,  and  partly  to  the  anastomosis  being  made  near 
the  pylorus,  not  at  the  lowest  point  of  the  stomach.  I  have  followed 
Petersen's  method  described  at  the  Paris  International  Medical  Congress 
in  1900.  The  jejunum  is  stitched  to  the  back  wall  of  the  stomach,  so 
that  it  continues  in  a  direct  line  the  horizontal  course  of  the  duodenum 
for  2  in.  beyond  the  anastomosis  towards  the  left.  There  is  then  no 
possibility  of  a  kink. 

I  have  always  used  fine  silk  for  both  rows,  and  have  not  cut  away 
mucous  membrane.  It  is  important  that  the  margin  of  the  mesocolon 
should  be  stitched  to  the  stomach  wall,  and  not  to  the  line  of  the 
anastomosis,  nor  to  the  jejunum.  In  the  only  case  I  can  recall  in  which 
I  had  again  to  operate,  the  edge  of  the  hole  in  the  mesocolon  had 
been  fixed  to  the  jejunum,  which  had  then  been  drawn  up  into 
the  lesser  peritoneal  sac  so  as  to  form  a  V-shaped  kink. 

An  accident  which  happened  in  the  case  of  several  weakly  patients 
was  the  bursting  open  of  the  abdominal  wall  about  the  tenth  day.  Instead 
of  inserting  the  ordinary  deep  interrupted  sutures  which  have  to  be 
drawn  tight  if  the  wall  is  tense,  a  double  loop  is  made,  the  two  ends 
are  brought  out  to  one  side  and  tied  over  pieces  of  rubber  tubing.  These 
sutures  can  be  left  in  for  a  month  or  so,  and  the  patients  can  meanwhile 
get  about. 

Dr.  Arthur  F.  Hurst. 

My  remarks  are  made  from  the  physician's  point  of  view,  with 
special  reference  to  prophylaxis. 

I  find  myself  in  agreement  with  much  that  has  been  said  this  after- 
noon, but  unlike  the  last  speaker,  I  believe  that  duodenal  ulcer  can  be 
diagnosed  with  a  considerable  degree  of  certainty,  and  that  mistakes 
are  very  much  less  commonly  made  than  in  the  diagnosis  of  any  other 
abdominal  condition.  Not  only  is  the  clinical  history  very  character- 
istic, but  when  doubt  exists  as  to  the  diagnosis  between  duodenal  and 
prepyloric  ulcer  an  X-ray  examination  will  settle  the  question  without 
difficulty.  It  is  somewhat  astonishing  to  be  told  that  the  hyperacidity 
which  is  so  constantly  observed  in  cases  of  ulcer  is  due  to  organic  acids 
produced  by  fermentation,  and  not  to  hydrochloric  acid.  Surely  the 
least  experienced  analyst  would  be  able  to  distinguish  between  these 
causes  of  acidity,  and  moreover  it  is  easy  to  prove  that  gastric  fermenta- 
tion never  occurs  to  an  appreciable  extent  in  the  absence  of  pyloric 
obstruction.       I  was  sorry  to  hear  Mr.    Spencer  suggest  that  the  ulcer 
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should  be  excised  in  cases  of  hour-glass  stomach.  This  must  often  be 
extremely  difficult,  owing  to  the  large  size  of  the  ulcer  and  the  frequency 
with  which  it  has  penetrated  into  neighbouring  organs.  On  the  other 
hand,  the  operation  of  gastro-gastrostomy  is  comparatively  easy,  and  the 
results  are  in  my  experience  uniformly  good.  I  feel  much  less  anxious 
about  the  future  of  a  patient  upon  whom  this  operation  has  been  per- 
formed than  about  one  upon  whom  gastroenterostomy  has  been  per- 
formed, as  there  is  no  danger  of  any  secondary  ill-results  occurring.  I 
had  thought  that  all  surgeons  agreed  that  gastro-enterostomy  should 
never  be  performed  in  the  absence  of  gross  structural  disease  of  the 
stomach  or  duodenum.  I  was  surprised  to  find  that  Mr.  Spencer  took 
the  opposite  view.  Some  of  the  worst  results  I  have  seen  following 
gastro-enterostomy  have  been  in  patients  for  whom  the  operation  was 
done  under  these  conditions,  and  the  only  cases  in  which  I  have  had  to 
recommend  that  the  anastomosis  should  be  disconnected  have  been  of 
this  nature.  Lastly,  the  dogmatic  statement  made  by  Mr.  Spencer  in 
a  recent  review  on  gastric  surgery  in  Medical  Science  that  "  everybody 
now  agrees  that  the  only  treatment  for  duodenal  ulcer  is  gastro- 
enterostomy "  requires  emphatic  contradiction.  The  vast  majority  of 
cases  can  be  cured  by  adequate  medical  treatment,  particularly  if  some 
method  of  complete  neutralization  all  day  and  all  night  like  that 
advocated  by  Sippey  is  used.  I  believe  that  the  necessity  for  operative 
treatment  of  duodenal  ulcer  will  steadily  become  more  rare  as  the 
diagnosis  is  made  at  an  earlier  stage,  and  this  treatment  becomes  more 
widely  adopted. 

I  quite  agree  with  the  speakers  who  emphasized  the  importance  of 
studying  the  original  cause  of  gastric  and  duodenal  ulcer.  It  is  through 
ignorance  on  this  question  that  the  relapses  after  medical  treatment 
and  many  of  the  unsuccessful  results  of  gastro-enterostomy  are  due,  but 
I  believe  that  we  are  already  in  possession  of  sufficient  knowledge  in  this 
direction  to  be  of  material  help.  It  is  easy  enough  to  cause  an  ulcer 
to  heal  by  medical  treatment,  bat  if  the  patient  returns  to  the  conditions 
under  which  it  originally  formed,  a  relapse  is  almost  certain  to  occur. 
In  the  same  way  if  a  patient  on  whom  a  gastro-enterostomy  has  been 
performed  is  given  no  instructions  as  to  the  precautions  he  mast  take  m 
order  to  remain  well,  the  ulcer  may  return  or  a  jejunal  ulcer  may  form.  1 
believe  that  the  essential  predisposing  cause  of  gastric  and  duodenal 
ulcer  is  inherited,  and  that  certain  individuals  are  born  with  stomachs, 
the  motor  and  secretory  activity  of  which  is  such  that  they  arc  likely  to 
develop  either  gastric  or  duodenal  ulcers  according  to  the  type  of  their 
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stomach,  under  conditions  which,  in  the  majority  of  individuals,  would 
lead  to  nothing  more  than  ordinary  indigestion. 

The  evidence  in  the  case  of  gastric  ulcer  is  at  present  less  definite 
than  in  that  of  duodenal  ulcer,  so  I  will  speak  first  about  the  latter.  If 
a  large  number  of  normal  individuals  be  examined  with  the  X-rays  it 
will  be  found  that  a  certain  proportion  of  them  have  stomachs  which  are 
hypertonic  ;  the  greater  curvature  does  not  reach  the  umbilicus  in  the 
erect  position,  and  they  empty  themselves  abnormally  quickly.  At  the 
same  time  they  may  secrete  a  juice  containing,  more  than  the  average 
quantity  of  hydrochloric  acid,  and  the  secretion  often  continues  after  the 
stomach  is  empty.  As  a  result  of  all  this  the  first  part  of  the  duodenum 
is  bathed  with  exceptionally  acid  material  for  an  exceptionally  large 
proportion  of  the  twenty-four  hours.  If  such  an  individual  develops 
a  source  of  infection  such  as  septic  teeth  or  chronic  appendicitis,  or  if 
he  bolts  his  food,  has  meals  at  irregular  hours,  eats  indigestible  food,  if 
he  indulges  in  alcohol  between  meals,  or  smokes  excessively,  a  duodenal 
ulcer  is  likely  to  develop.  A  hypotonic  stomach,  which  empties  slowly 
and  also  secretes  an  excessive  quantity  of  very  acid  juice,  probably  pre- 
disposes to  the  development  of  a  gastric  ulcer  which  will  form  under  the 
same  conditions.  These  types  of  stomach  appear  to  run  in  families, 
and  consequently  it  is  not  uncommon  to  find  brothers  and  sisters 
with  either  duodenal  or  gastric  ulcers,  or  with  slighter  symptoms 
due  to  the  presence  of  a  pre-ulcerative  condition,  but  I  have  never 
seen  a  duodenal  ulcer  in  one  member  of  a  family  and  a  gastric  ulcer 
in  another. 

After  the  ulcer  has  healed  the  patient  still  possesses  a  stomach 
which  predisposes  to  the  formation  of  an  ulcer.  It  is  therefore  of  the 
greatest  importance  that  all  the  exciting  causes  I  have  mentioned 
should  be  removed,  and  neither  medical  nor  surgical  treatment  can  be 
regarded  as  adequate  unless  all  sources  of  infection  are  eradicated, 
and  the  patient  is  given,  on  the  cessation  of  active  treatment,  printed 
instructions  as  to  how  to  avoid  a  recurrence  of  symptoms.  If  in  spite  of 
these  a  recurrence  develops,  it  is  either  the  patient's  own  fault  for  not 
following  the  instructions,  or  it  is  our  fault  for  giving  instructions 
which  are  not  sufficiently  explicit,  but  as  a  matter  of  fact  the  former 
is  almost  always  found  to  be  the  case.  The  following  is  a  copy  of 
the  instruction  I  now  give  to  patients  at  the  end  of  their  course 
of  treatment,  and  I  would  suggest  to  surgeons  that  they  might  give 
similar  instructions  after  operation. 
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Diet  to  avoid  Recurrence  of  Symptoms. — Avoid  alcohol  in  every  form,  except, 
later  on,  a  little  light  wine  or  diluted  whisky  at  meals.  Avoid  effervescing 
drinks.  Avoid  all  pips  and  skins  of  fruit  (whether  raw,  cooked  or  in  jam,  and 
currants,  raisins  and  lemon  peel  in  cake),  nuts  and  all  unripe  fruit  ;  for  example 
an  orange  may  he  sucked  hut  not  eaten,  and  currants,  raisins  and  figs  are 
particularly  undesirable.  Avoid  all  raw  vegetables,  whether  taken  alone  (celery, 
water-cress)  or  in  salads  or  pickles  ;  green  vegetables  are  best  taken  after  bein^; 
passed  through  a  sieve  and  mixed  with  butter  in  the  form  of  a  puree  :  porridge 
is  only  allowed  if  made  with  the  finest  oatmeal.  Avoid  vinegar,  lemon-juice, 
sour  fruit,  soured  milk.  Avoid  pepper,  mustard,  curry,  chutney,  excess  of  salt. 
Avoid  tough  meat,  salted  fish  or  meat,  pork,  twice  cooked  meat.  Avoid  che 
except  cream  cheese  ;   new  bread.     Avoid  clear  and  thick  meat  soups. 

Have  some  food  in  the  middle  of  the  morning  and  on  going  to  bed  (for 
duodenal,  but  not  gastric,  ulcer). 

Eat  slowly  and  chew  very  thoroughly. 

Do  not  smoke  excessively. 

If  you  have  the  slightest  return  of  symptoms  go  to  bed  on  a  milk  diet  and 
alkalies,  seek  medical  advice  and  do  not  wait  for  the  symptoms  to  become 
severe. 

In  addition  to  these  general  instructions,  alkalies  should  be  ordered  : 
but  I  agree  with  Dr.  Hutchison  that  sodium  bicarbonate  is  quite  the 
most  unsuitable  one  to  give,  as  although  it  neutralizes  an  equivalent 
quantity  of  acid  it  is  the  strongest  of  all  stimulants  to  gastric  secretion. 

If  all  cases  of  dyspepsia  are  thoroughly  investigated  I  believe  that  it 
would  be  possible  to  institute  a  real  prophylaxis  of  gastric  and  duodenal 
ulcer,  as  the  types  of  stomach  predisposing  to  these  conditions  are 
easily  recognizable.  Apart  from  this,  early  diagnosis  and  thorough 
treatment  by  the  complete  neutralization  method,  followed  by  continued 
prophylaxis,  would  make  the  necessity  of  operating  for  ulcer  very  rare. 
Lastly,  if  a  jejunal  ulcer  develops  in  spite  of  all  precautions  the  same 
medical  treatment  generally  meets  with  complete  success. 


Mr.  Charles  Ryall. 

The  operation  of  gastroenterostomy  is  founded  on  sound  scientific 
lines,  and  is  as  free  from  immediate  risks  as  any  simple  abdominal 
operation,  and  disappointing  after-results  are,  in  carefully  selected  cat 
just  as  rare  as  in  other  abdominal  operations.  That  gastroenterostomy 
cures  duodenal  and  pyloric  ulcers,  and  does  so  rapidly,  is  beyond 
argument.  I  have  seen  large  inflammatory  masses  surrounding 
ulceration  disappear,  as  well  as  the  ulcer,  in  the  coarse  of  two  or  three 
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weeks.  Gastroenterostomy  cures  ulcers  at  the  pyloric  end  of  the 
stomach,  but  I  am  inclined  to  excision  as  well  as  to  short-circuiting 
in  ulcers  away  from  the  pylorus.  The  fact  that  some  surgeons  meet 
with  gastro-jejunal  ulcers  following  operation  more  frequently  than 
others  do  can  scarcely  be  due  to  lack  of  observation,  and  therefore  it 
would  be  interesting  to  know  if  there  is  any  difference  in  their 
respective  techniques.  Does  this  ulceration  occur  more  frequently 
where  the  opening  is  small,  or  does  it  follow  any  particular  method  of 
suturing  '?  Union  so  rapidly  takes  place,  no  matter  how  the  suturing 
is  applied,  that  surgeons  naturally  fall  back  on  the  quickest  method  of 
application.  The  two-layer  line  of  suturing  is  most  in  vogue,  all  the 
coats  of  the  stomach  being  united  by  the  inner  suture.  I  do  not  favour 
this  bunching  together  of  all  the  coats  of  the  stomach,  as  it  does  not 
tend  to  accuracy  of  apposition  of  the  mucous  membrane  ;  I  consider 
that  better  results  may  be  obtained  by  three-layer  sutures,  a  separate 
one  thus  being  used  for  the  accurate  apposition  of  the  mucous 
membrane.  As  to  the  use  of  thread,  I  agree  with  Mr.  Paterson  that 
the  theory  of  its  being  a  cause  of  gastro-jejunal  ulceration  is  unproven, 
though  I  myself  use  catgut  for  suturing  the  mucous  membrane. 

In  my  opinion  simple  ulcers  of  the  stomach  and  its  outlet  are 
due  to  hyperacidity,  and  this  hyperacidity  is  cured  and  the  ulceration 
disappears  as  a  result  of  short-circuiting ;  nevertheless,  there  is  no 
reason  why  fresh  ulceration  should  not  take  place,  either  in  the  stomach 
or  its  new  outlet,  should  hyperacidity  recur  and  remain  unchecked. 

Mr.  R.  H.  Jocelyx  Swan. 

I  am  in  entire  accord  with  Dr.  Hurst  when  he  speaks  of  the  difficulty 
in  diagnosis  of  the  true  gastric  ulcer,  and  I  must  urge  most  strongly  that 
the  operation  of  gastroenterostomy  should  not  be  performed  unless 
some  lesion  of  the  stomach  or  duodenum  or  the  existence  of  pyloric 
stenosis  can  be  demonstrated  at  the  operation.  If  nothing  is  obvious  by 
palpation  of  the  stomach  and  duodenum  from  the  outside,  I  make  it  a 
rule  to  incise  directly  the  anterior  gastric  wall  and  examine  the  interior, 
and  especially  the  pylorus,  with  the  finger.  I  have  also  found  this 
procedure  of  great  value  in  deciding  whether  a  thickened  infiltrated 
mass  in  the  gastric  wall  is  due  to  a  thickened  ulcer  and  to  malignant 
disease.  When  no  demonstrable  lesion  is  found  in  the  stomach  or 
duodenum  gastroenterostomy  should  not  be  performed,  but  search  made 
elsewhere   for   disease   of   other   organs  which    may  give    rise   to    the 
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symptoms,  such  as  chronic  appendicitis,  gall-stones,  tuberculous  disease 
of  the  small  intestine,  and  bands  of  adhesions  about  the  colon. 

With  regard  to  the  technique  of  the  operation,  I  always  use  very 
fine  linen  thread  (No.  120,  Barber's),  and  practically  always  do  the 
anastomosis  by  means  of  three  layers  of  suture.  I  remove  no  redundant 
mucous  membrane,  but  pleat  it  up  with  the  innermost  layer  of  suture, 
obtaining  in  this  way  better  haemostasis  and  better  co-aptation  of  the 
edges  of  the  mucous  membrane.  I  have  seen  no  reason  for  using 
catgut  instead  of  thread,  in  fact  I  still  think  fine  thread  much  better 
than  catgut.  I  use  no  loop  of  jejunum,  sew  the  mesocolon  to  the  gastric 
surface  around  the  anastomosis  and  also  hold  up  the  jejunum  on  the 
distal  side  of  the  anastomosis  by  suture  to  the  mesocolon.  I  prefer  a 
stoma  of  about  k2\  in. 

In  cases  of  duodenal  ulcer  I  have  made  a  practice  of  infolding  the 
ulcer,  but  in  my  more  recent  cases  of  gastric  ulcer,  especially  if  they 
are  of  the  indurative,  chronic  variety,  I  prefer  a  partial  gastrectomy  to 
a  localized  excision  of  the  ulcer.  I  was  led  to  do  this  by  the  excellent 
results  of  pylorectomy  for  large  thickened  ulcers,  combined  with 
anastomosis  to  the  jejunum. 

No  one  can  deny  that  in  apparently  suitable  cases  the  operation  of 
gastroenterostomy  is  followed  by  excellent  results,  as  both  Mr.  Paterson 
and  Mr.  Sherren  have  shown  in  their  long  series  of  cases.  Yet  at  the 
same  time  a  small  number  of  cases  remains  in  which  the  results  are 
disappointing.  In  one  case,  on  re-opening  the  stomach  two  years  after 
performing  gastroenterostomy  for  a  small  prepyloric  ulcer,  I  found 
the  latter  healed,  but  another  ulcer  on  the  lesser  curvature.  The 
anastomosis  was  fully  patent  and  I  could  find  no  sign  of  any  thread 
suture.  In  a  second  case  I  found  a  small  jejunal  ulcer  in  the  efferent 
part  of  the  jejunum  2  in.  distal  to  the  gastroenterostomy  opening. 
I  have  seen  no  case  of  ulceration  at  the  margin  of  the  anastomosis. 
I  cannot  venture  upon  any  opinion  as  to  the  causation  of  recurrent 
ulceration,  but  I  think  that  possibly  some  common  factor  may  remain 
which  was  responsible  for  the  original  ulceration. 

With  regard  to  Mr.  Wright's  suggestion  that  sepsis  of  an  oloei 
surface  in  the  stomach  may  be  a  cause  of  subsequent  ulceration  after 
gastroenterostomy — a  suggestion  that  implies  that  a  direct  attack 
should  be  made  upon  the  ulcer  in  addition  to  an  anastomosis — I  may 
mention  that  I  have  performed  many  gastroenterostomies,  as  a  pallia- 
tive measure,  on  cases  of  carcinoma  of  the  pyloric  end  of  the  Btomach, 
that  have  been  too  advanced  for  radical  removal :  in  no  case  have  1  soon 
my — s  3a 
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any  subsequent  ulceration  about  the  anastomosis  or  in  the  jejunum  in 
subsequent  examination. 

The  specimen  I  show  to-night  is  interesting.  A  man,  T.  0.,  aged  36, 
was  operated  upon  by  me  on  January  31,  1909,  for  pyloric  stenosis  due 
to  cicatricial  contraction  of  an  old  healed  ulcer.  He  improved  so  much 
that  he  put  on  3  st.  in  weight  during  the  next  two  years.  I  saw  him 
again  in  August,  1918,  when  he  had  return  of  vomiting  and  I  found  a 
hard  mass  in  the  epigastrium.  On  exploration  an  extensive  carcinoma 
was  found  occupying  the  pyloric  end  of  the  stomach  extending  to  the 
edge  of  the  anastomosis  with  metastases  in  the  liver.  The  specimen 
was  subsequently  removed  after  death  in  November,  1918.  This  case 
is  an  instance  of  the  incidence  of  carcinoma  in  a  healed  gastric  scar, 
and  it  becomes  an  interesting  speculation  as  to  whether  this  should 
influence  us  in  advising  partial  gastrectomy  in  similar  cases. . 

Mr.  A.  J.  Walton. 

My  experience  of  the  remote  anatomical  and  pathological  results  of 
gastric  surgery,  and  more  especially  of  gastro-enterostomy,  is  very 
similar  to  that  of  Mr.  Sherren,  and  mav  I  think  be  regarded  as 
representing  the  teaching  of  the  London  Hospital.  It  is  nevertheless  of 
considerable  interest  to  note,  that  although  my  knowledge  of  the 
technique  of  these  operations  was  t'o  a  very  large  extent  learnt  from 
Mr.  Sherren,  the  working  arrangements  as  carried  out  in  our  London 
hospitals  has  prevented  a  close  collaboration  of  our  work  since  I  was 
appointed  an  assistant  surgeon.  Owing  to  the  stress  of  such  work 
there  has  been  but  little  opportunity  of  discussing  details  with  him  for 
nearly  seven  years  and  our  technique  has  diverged  in  certain  minor 
details.  The  fact  that  our  results,  although  absolutely  independently 
arrived  at,  so  closely  agree  is  I  think  strong  evidence  of  their  correctness. 

My  remarks  will  be  based  almost  entirely  upon  my  own  personal 
experience,  which  embraces  a  series  of  335  cases  of  gastro-enterostomy 
and  other  operations  performed  for  conditions  other  than  carcinoma  of 
the  stomach.  Time  will  not  permit  me  to  quote  any  of  the  reports 
from  the  voluminous  literature  upon  the  subject  which  may  support  or 
oppose  these  views.  Those  cases  in  which  patients  were  suffering  from 
carcinoma  of  the  stomach  when  first  seen  have  been  purposely  omitted 
for  the  nature  of  this  disease  will  so  affect  the  results  of  the  operation 
that  they  cannot  be  fairly  compared  with  the  operations  performed 
for  benign  conditions. 
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The  total  number  of  operations  is  335  of  which  321  were  personally 
treated  from  the  beginning.  Of  these  321  cases  nine  required  further 
operations  :  three  for  the  onset  of  carinoma,  three  for  the  presence  of 
persistent  ulcers,  and  three  for  gastro-jejunal  ulcers;  that  is  to  say,  2*8 
per  cent,  required  further  operative  treatment.  Every  case  has  been 
followed  as  carefully  as  possible  and  very  few  have  "been  lost  sight  of,  so 
that  it  is  probable  that  this  percentage  is  fairly  correct.  The  remaining 
fourteen  cases  had  had  their  first  operation  performed  by  some  other 
surgeon  and  therefore  it  is  impossible  to  estimate  what  percentage  of 
recurrence  they  represent.  It  is  doubtful  whether  the  subsequent  clinical 
history  is  in  any  way  relevant  to  the  present  discussion,  but  my  own 
figures,  as  well  as  an  independent  investigation  carried  out  on  my  cases 
by  a  post-graduate  student,  have  shown  about  80  per  cent,  complete 
recoveries.  The  post-operative  difficulties  may  be  best  classified  as 
follows  : — 

Due  to  Errors  of  Technique. 

(A)  The  Operation  is  unjustifiably  performed. — It  not  infrequently 
happens  that  a  gastro-enterostomy  is  performed  without  any  clear 
evidence  of  the  presence  of  gastric  or  duodenal  disease.  A  long  list  of 
the  diseases  in  which  this  error  may  be  made  has  been  given  by  Sir 
Berkeley  Moynihan  [6]  :  but  the  disease  upon  which  I  chiefly  wish  to  lay 
stress  is  visceroptosis.  Not  only  may  the  symptoms  of  this  condition 
closely  simulate  those  of  a  gastric  ulcer,  as  I  have  already  pointed  out  [8], 
but  at  operation  local  areas  of  spasm  may  be  seen  which  appear  to  be 
mistaken  for  chronic  ulcers  by  those  not  conversant  with  gastric  surgery. 
A  gastro-enterostomy  will  not  only  give  no  relief  but  will  often  be 
followed  by  an  aggravation  of  the  symptoms.  There  is  one  exception 
to  this  statement  and  that  is  an  acute  ulceration  giving  rise  to  severe 
haemorrhage  which  may  be  found  with  visceroptosis  in  young  women. 
Under  such  circumstances  a  gastro-enterostomy  may  be  of  great  value, 
but  even  here  it  has  been  my  experience  that  it  will  be  of  no  value 
unless  combined  with  pyloric  occlusion.  In  the  other  cases  there  will 
be  a  rapid  return  of  the  symptoms  and  on  examination  the  patient  will 
present  clear  evidence  of  ptosis.  There  have  been  two  such  cases  m  my 
series,  and  in  both  it  was  found  necessary  to  operate  again  and  to  cl 
the  gastro-enterostomy  opening. 

(B)  There  has  been  Gross  Lack-  of  Anatomical  Knotoledgt  at  the 
First  Operation. — It  occasionally  happens  that  a  patient  \n\  '.ear 
past  history  of  a  gastric  or  duodenal  ulcer  lor  which  an  operation 
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been  performed  but  no  relief  has  followed.  If  in  spite  of  this  the 
symptoms  are  clearly  denned  further  operation  should  be  advised.  On 
three  occasions  I  have  found  that  grave  errors  have  been  made  in 
performing  the  previous  operation.  In  two  cases  a  junction  of  the 
stomach  had  been  made  with  the  colon  instead  of  with  the  jejunum ;  in 
the  third  case  an  anastomosis  had  been  performed  with  the  ileum  12  in. 
from  the  ileoc-secal  valve.  Under  such  conditions  the  symptoms  of  a 
faecal  fistula  into  the  stomach  might  be  expected  to  arise,  but  in  all 
three  of  these  cases  the  opening  had  been  so  badly  made  that  it  was  too 
small  to  function,  and  the  patients  may  thus  be  said  to  have  survived 
because  there  were  two  errors  instead  of  one.  Their  symptoms  were 
simply  those  of  persistence  of  the  ulcer. 

(C)  There  is  some  Obstruction  of  the  Afferent  and  Efferent  Loops. — 
This  is  a  condition  which  is  now  but  rarely  seen.  It  is  very  probable 
that  the  cases  of  "pernicious  vomiting  "  or  "  the  vicious  circle "  so 
frequently  described  in  the  older  days,  were  really  due  to  this  cause. 
Four  different  varieties  of  the  obstruction  may  be  recognized  : — 

(1)  There  is  too  long  a  Loop. — With  a  long  afferent  loop  there  will 
be  a  tendency  for  the  intestine  to  drag  upon  the  stomach  at  the  junction 
so  that  the  afferent  and  efferent  loops  become  parallel,  and  a  sharp  bend 
with  kinking  is  formed.  This  is  especially  likely  to  happen  with  an 
anterior  gastroenterostomy,  if  the  antecolic  method  be  used.  The 
difficulty  can  easily  be  overcome  by  making  use  of  Sherren's  retrocolic 
method  when  it  is  necessary  to  perform  an  anterior  gastro-enterostomy. 
In  my  own  series  there  was  only  one  such  case,  the  patient  having  been 
operated  upon  elsewhere  two  years  before  for  a  perforated  duodenal  ulcer. 
Not  only  was  there  a  distinct  loop,  but  the  afferent  and  efferent  loops 
had  become  united  by  adhesions. 

(2)  There  is  too  short  a  Junction. — If  too  small  an  opening  be  made 
the  attachment  will  become  so  narrow  that  a  kink  will  occur  somewhat 
similar  to  that  occurring  in  the  last  group  of  cases,  and  hence  the 
afferent  and  efferent  loops  will  become  approximated  and  the  passage 
will  not  be  clear.  This  occurred  in  one  of  my  cases,  an  operation  having 
been  performed  at  another  hospital  three  years  before  for  a  duodenal 
ulcer.  There  was  a  posterior  gastro-enterostomy  with  a  small  opening  ; 
the  efferent  loop  sagged  downwards  and  thus  narrowed  the  entry. 

(3)  There  is  a  Constriction  by  the  Opening  of  the  Mesocolon. — It  has 
always  been  advocated  that  the  mesocolon  be  sutured  to  the  junction  in 
the  belief  that  if  this  step  were  not  carried  out  a  hernia  of  the  small 
intestine  might  take  place  through  the  opening.     This  complication  is, 
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however,  a  rare  one,  but  if  the  suturing  be  not  performed  there  is  a 
much  more  common  complication  ;  the  ring  of  the  mesocolon  will 
slip  downwards  and  will  approximate  the  afferent  and  efferent  loops 
so  that  they  will  come  to  lie  parallel  and  will  thus  be  kinked.  A 
somewhat  similar  complication  may  arise  in  fat  patients,  even  if  the 
mesocolon  be  sutured  to  the  junction.  Here  the  lower  leaf  of  the 
mesocolon  may  constrict,  and  owing  to  the  thickness  of  this  structure 
the  constriction  may  lie  well  below  the  junction  and  thus  approximate 
the  loops.  Mayo  has  well  recognized  this  difficulty,  and  advocates 
that  in  stout  patients  the  mesocolon  should  be  sutured  to  the  posterior 
wall  of  the  stomach  some  distance  from  the  junction.  Such  a  com- 
plication occurred  in  one  of  my  own  cases.  Four  weeks  after  an 
operation  for  a  duodenal  ulcer  he  began  to  develop  signs  of  dilatation 
of  the  stomach,  with  marked  vomiting  ;  a  second  operation  was  per- 
formed, and  a  thickening  of  the  lower  leaf  of  the  mesocolon  was  found 
which  had  caused  the  kinking.  The  constriction  was  divided  and  a 
lateral  anastomosis  performed.  The  patjent  has  now  remained  free 
from  symptoms  for  a  period  of  over  three  years. 

(4)  There  is  Axial  Rotation. — If  the  jejunum  be  rotated  upon  its 
long  axis  while  the  junction  is  being  made  symptoms  of  obstruction 
will  develop  almost  at  once.  Such  a  case  has  not  come  under  my 
personal  observation  but  it  has  been  described  by  Sir  Berkeley 
Moynihan   [6] . 

(D)  The  Opening  has  been  badly  Planned. — It  would  hardly  be 
necessary  to-day  to  mention  the  use  of  mechanical  devices  were  it 
not  for  the  fact  that  within  the  last  few  weeks  a  so-called  new 
operation  of  partial  gastrectomy  has  been  described,  in  which  it  is 
advocated  that  a  gastroenterostomy  be  performed  by  Murphy's 
button.  It  is  well  realized,  however,  that  such  devices  are  often 
retained  in  situ,  that  they  leave  too  narrow  an  opening,  that  they 
often  cause  haemorrhage,  that  they  are  followed  by  ulceration  and 
constriction,  and  that  their  insertion  cannot  be  carried  out  more 
quickly  than  the  safe  method  of  an  anastomosis  by  suture.  As  late 
as  1917  two  cases  of  stenosis  after  the  use  of  the  button  v. 
described  by  Lewisohn  [3].  The  faults  which  are  more  Iikeh 
be  found  to-day  in  the  formation  of  the  opening  are  : — 

(1)   The  Opening  is  too  Small. — This  is  a  common  fault  with  those 
who  are   unused   to    performing    the    operation.      In    all    three    c 
described  above,  in  which  the  junction  had  been  made  with  the  colon 
or  ileum,  the  opening  was  so  small  that  it  tailed  to  act.     In  one  other 
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case  an  anterior  gastroenterostomy  had  been  performed  elsewhere 
eight  years  ago  for  a  pyloric  ulcer.  The  symptoms  disappeared  but 
returned  again.  At  the  second  operation  the  pyloric  ulcer  was  healed, 
and  therefore  the  opening  had  at  first  probably  been  large  enough,  but 
it  was  now  so  small  that  it  would  not  have  admitted  an  ordinary  lead 
pencil,  and  there  was  a  second  ulcer  on  the  lesser  curve.  To  allow  for 
constriction  in  the  healing  the  opening  should  be  at  least  3  to  3i  in. 
long  when  the  intestine  is  held  between  the  clamps — that  is  to  say,  its 
circumference  should  be  from  6  to  7  in. 

(2)  The  Opening  is  too  High. — In  a  small  number  of  cases  it  is  found 
that  ill-defined  symptoms  follow  the  operation.  These  last  but  a  short 
period  and  may  as  a  rule  be  entirely  controlled  by  medical  treatment. 
Some  of  these  will  show  by  the  X-rays  that  the  opening  is  relatively 
high  up  on  the  greater  curvature,  and  it  is  possible  that  this  may  be  the 
cause  of  the  symptoms.  It  has,  however,  never  been  my  personal 
experience  to  meet  with  any  that  have  required  operation  for  this  cause 
alone ;  nor  does  one  find  that,  any  symptoms  follow  in  those  cases  where 
the  opening  has  purposely  been  made  relatively  high  up,  as  in  treating 
an  ulcer  of  the  lesser  curve  or  an  hour-glass  stomach.  Trouble  is  much 
more  likely  to  follow  if  the  opening  be  made  away  from  the  greater 
curvature.  However  the  opening  is  placed,  whether  it  be  vertical, 
retroperistaltic  or  isoperistaltic,  the  lower  portion  of  the  opening  should 
reach  to  the  greater  curvature. 

(3)  The  Posterior  Wall  has  been  united  to  the  Anterior  Wall. — This 
is  never  mentioned  as  one  of  the  difficulties  in  the  operation,  but  I  have 
always  been  struck  with  the  ease  with  which  it  would  be  possible  to 
pick  up  the  posterior  wall  in  suturing  the  two  anterior  layers,  and  have 
always  taken  care  to  avoid  this  pitfall.  In  one  case  in  which  the 
symptoms  returned  eighteen  months  after  an  operation  by  another 
surgeon  the  X-rays  showed  that  the  opening  was  not  working  well,  and 
at  operation  the  anterior  and  posterior  walls  were  found  to  be  united 
over  a  considerable  area  near  the  centre. 

(4)  The  Opening  is  wrongly  placed  in  regard  to  the  Constriction. — 
The  commonest  fault  that  is  made  here  is  that  an  hour-glass  stomach  is 
overlooked  when  it  is  associated  with  pyloric  obstruction,  and  a  junction 
is  made  between  the  jejunum  and  distal  pouch  ;  thus,  of  course,  failing 
to  overcome  the  obstruction  in  the  middle  of  the  stomach.  The  reverse 
of  this  may  sometimes  happen.  With  a  double  constriction  an  opening 
is  made  into  the  proximal  pouch  alone.  In  one  of  my  cases  an  operation 
had  been  performed    five  years    previously,  and    his    symptoms  then 
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returned.     It  was  found  at  operation  that  this  rnistakerhad  been  made 
and  there  was  great  distention  of  the  pyloric  pouch. 

(E)  Gastro-jejunal  and  Jejunal  Ulcers  arise. — We  owe  our  knowledge 
of  the  distinction  of  these  two  conditions  to  Paterson  [7],  but  there  is 
still  a  certain  amount  of  discussion  as  to  the  cause  of  the  ulcer. 

(1)  Gastro-jejunal  Ulcer. — My  own  experience  strongly  supports  the 
view  that  this  form  of  ulceration  is  due  to  the  presence  of  a  piece  of 
silk  suture.  In  my  own  series  the  three  cases  that  followed  a  gastro- 
enterostomy performed  by  myself  all  occurred  when  I  was  in  the  habit  of 
using  silk  sutures  for  the  outer  layer,  and  in  every  one  of  them  I  was  able 
to  find  the  suture  at  the  second  operation.  A  similar  suture  was  found  in 
three  out  of  the  four  cases  in  which  the  first  operation  had  been 
performed  by  other  surgeons.  This  view  has  been  supported  by 
Mayo  [4],  who  found  the  suture  in  five  out  of  eight  cases,  and  also  by 
Woolsey  [9]  and  Ginsburg  [2] .  Since  I  have  been  wholly  using 
catgut  I  have  never  had  an  example  of  this  condition.  That  the 
increase  of  acid  is  also  a  factor  is,  I  think,  shown  by  the  fact  that 
in  all  of  my  cases  the  original  operation  was  for  a  pyloric  ulcer,  in 
which  condition  the  free  HC1  is  much  higher  than  with  a  lesser  curve 
ulcer.  The  ulcers  all  show  a  curious  similarity  in  that  they  tend  to 
commence  either  anteriorly  or  at  one  extremity ;  and  that  they  tend  to 
become  adherent  and  to  perforate  into  the  colon.  I  believe  that  their 
method  of  production  is  as  follows  :  As  the  first  layer  of  through-and- 
through  catgut  suture  is  approaching  its  termination  the  mucosa  is 
hidden  from  view  and  slips  out  of  sight  so  that  the  through-and-through 
suture  picks  up  only  the  muscular  and  peritoneal  coats.  When  tin 
silk  embedding  suture  passes  over  this  surface  it  will  not  be  covered  by 
mucosa  and  a  raw  surface  will  be  left,  in  the  base  of  which  is  an 
unabsorbable  foreign  material,  and  under  the  influence  of  excess  of  acid 
this  gives  rise  to  a  chronic  ulcer.  Such  an  ulcer  may  be  prevented  In- 
taking  special  care  to  include  the  last  piece  of  mucosa  in  the  through- 
and-through  suture  and  to  use  a  catgut  suture  for  the  embedding  layer. 

(2)  Jejunal  Ulcer. — In  my  own  series  I  have  not  yet  met  with  a 
true  jejunal  ulcer,  and  many  of  the  specimens  I  have  seen  described  as 
jejunal  ulcers  are  continuous  with  the  gastro-jejunal  junction.  My  belief 
based  upon  my  present  experience  is,  therefore,  that  the  majorit] 
these  ulcers  have  spread  from  the  gastro-jejunal  junction.  A  true  jejunal 
ulcer  appears  to  be  very  rare,  and  it  is  doubtful  if  it  ever  occurs  when 
the  anastomosis  is  functioning  correctly.  Jt  would  also  Beem  doubtful 
whether  such  an  ulcer  might  be  caused  by  the  trauma  due  to  the  0.8 
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clamps  for  we  have  very  definite  knowledge  that  acute  ulcers  of  the 
stomach  tend  to  heal  rapidly,  and,  therefore,  one  would  assume,  that 
such  a  lesion  in  the  surface  of  the  jejunum  would  also  heal  if  no 
foreign  material  were  present. 

(F)  There  is  a  Hernia  through  the  Mesocolon. — It  is  to  prevent  this 
complication  that  the  advice  is  always  given  that  the  mesocolon  be 
sutured  to  the  junction.  Such  a  complication  seems,  however,  to  be 
rare,  and  it  has  not  occurred  in  my  own  series.  As  already  stated, 
I  believe  that  this  method  of  suturing  is  of  more  value  in  preventing 
slipping  of  the  mesocolon  than  in  preventing  such  a  hernia.  Moschco- 
witz  [5]  in  reporting  a  case  of  this  complication  was  only  able  to  find 
seven  others  recorded  in  the  literature. 

Complications  at  Present  Unexplained. 

(A)  There  is  a  recurrence  of  the  Ulcer. — Two  groups  of  this 
complication  may  be  recognized  : — 

(1)  Due  to  Faults  of  Technique  as  described  above. — In  my  own 
series  where  I  performed  the  first  operation  this  occurred  on  one 
occasion.  After  excision  of  the  ulcer  on  the  lesser  curve  where  a 
gastroenterostomy  was  not  performed  symptoms  returned  after  five 
months.  At  operation  a  posterior  ulcer  was  found  at  the  lower  part  of 
the  resection  and  in  the  base  of  the  ulcer  a  portion  of  silk  was  found, 
so  that  in  this  case  a  recurrence  was  due  to  causes  similar  to  those 
producing  a  gastro-jejunal  ulcer.  If  a  perforated  gastric  ulcer  is  sutured 
and  no  gastroenterostomy  is  performed  the  ulcer  is  likely  to  persist  or 
recur.     There  were  two  such  cases  in  my  series. 

(2)  Occasionally  when  the  Technique  seems  good  an  Ulcer  may 
recur. — I  have  not  had  one  of  these  in  my  own  series  of  first  operations, 
but  in  four  others  when  the  first  operation  was  performed  by  another 
surgeon  there  was  a  recurrent  ulcer.  In  one  the  gastroenterostomy 
was  anterior  and  the  opening  was  rather  too  small,  but  in  the  other 
three  it  was  posterior  and  appeared  quite  satisfactory.  In  all  four  the 
original  ulcer  had  been  a  pyloric  one  and  had  healed,  but  a  new  ulcer 
had  formed  at  the  lesser  curve.  A  somewhat  similar  case  has  been 
reported  by  Cunning  [1]  in  which  the  second  ulcer  was  on  the  posterior 
surface  and  at  some  distance  from  the  gastroenterostomy  opening. 
The  explanation  of  this  re-formation  is  very  difficult  to  see,  but  it  is 
possible  that  the  ulcers  were  present  at  the  first  operation  and  were 
overlooked,  and  that  like  the  next  group  they  were  not  cured  by  a 
simple  gastroenterostomy. 
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(B)  There  is  a  Persistence  of  the  Ulcer. — It  is  probable  that  an 
nicer  high  up  on  the  lesser  curve  will  not  be  entirely  cured  by  a 
posterior  gastroenterostomy,  and  that  it  will  be  necessary  either  to 
excise  the  ulcer  or  to  perform  a  partial  gastrectomy.  In  certain  cases 
the  ulcer  may  be  too  large  and  may  be  too  adherent  for  this  to  be 
attempted  ;  under  these  circumstances  the  pylorus  should  be  occluded 
and  a  gastroenterostomy  performed.  In  two  of  my  cases  this  has  had 
to  be  done  and  in  each  of  them  relief  followed  but  symptoms  returned 
in  about  eighteen  months.  The  second  operation  disclosed  the  fact 
that  the  ulcer  had  become  much  smaller  and  was  capable  of  being 
excised,  this  step  being  followed  by  a  complete  cure.  It  is  now  my 
custom  when  the  ulcer  cannot  be  removed  to  tell  the  patient  that  his 
symptoms  will  probably  recur  in  about  eighteen  months,  but  that  a 
second  operation  will  probably  lead  to  a  complete  cure. 

(C)  The  Onset  of  Carcinoma. — In  my  experience  the  percentage  of 
cases  in  which  this  has  happened  is  very  low,  but  this  may  possibly  be 
due  to  the  fact  that  I  excise  all  lesser  curve  ulcers.  On  several  occasions 
a  partial  gastrectomy  has  been  performed  for  a  pyloric  ulcer  because  one 
■or  other  detail  in  the  clinical  history  has  suggested  the  possibility  of 
carcinoma,  and  on  microscopical  section  a  small  patch  of  carcinoma  has 
been  seen.  It  is  therefore  possible  that  where  carcinoma  has  apparently 
supervened  after  operation  it  may  have  been  present  in  the  original  ulcer. 
In  my  own  series  there  were  four  cases  of  the  onset  of  carcinoma  after 
operation.  In  two  of  these  it  is  very  probable  that  the  growth  had 
been  present  at  the  first  operation,  but  had  been  overlooked.  In  both 
of  the  others  a  carcinoma  followed  two  years  after  an  excision  of  an 
ulcer  on  the  lesser  curve. 

It  is  often  somewhat  loosely  stated  that  the  results  of    operative 
treatment    for    ulcers  of    the    stomach    and     duodenum    do    not   give 
satisfactory  results,  but  apart  from  such  complications  which  the  above 
figures  show  to.be  relatively  rare,  my  experience  has  been  that   these 
patients  progress  very  favourably.     It  is  now  my  custom  to  see  all  c 
in    a    "  follow    through  "    department.        The    equipment     of    such    a 
department  has  given  me  opportunities  of  keeping  well  in  touch  with 
all  my  patients  and  since  it  has  been  started  I  have  lost  sight  of 
than  1  per  cent,  of  them.     Time  will  not  permit  me  to  analyse  the  after- 
results  in  detail,  but  my  experience  has  been  that  some  80  per  cent,  of 
patients  with  gastric  or  duodenal  ulcers  are  completely  cured  of  their 
symptoms.     Of    the  remainder.  2'8  per  cent,  have   one  of  the   lee 
•described  above  which  require  operative  treatment,  while  the  rest  show 
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but  ill-defined  attacks  of  dyspepsia  which  are  easily  controlled  by  short 
courses  of  medical  treatment.  That  is  to  say,  that  these  cases  give 
results  as  good  or  better  than  those  to  be  obtained  by  practically  any 
other  surgical  procedure. 
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Mr.  H.  J.  Paterson  (in  reply). 

I  have  really  no  remarks  to  add  to  the  discussion.  I  would  just  say 
it  was  in  order  to  ascertain  the  various  opinions  of  those  who  might  be 
present  that  the  discussion  was  initiated,  and  we  have  had  a  very  free 
and  helpful  interchange  of  ideas. 

I  would  have  defended  myself,  if  Dr.  Hurst  had  not  already  done  so, 
against  the  charge  of  mistaking  organic  for  inorganic  acids  :  the  one 
ought  not  to  be  mistaken  for  the  other.  No  fermentation  in  the  stomach 
will  produce  hydrochloric  acid.  I  was  very  glad  Dr.  Hurst  maintained 
that  the  amount  of  free  hydrochloric  acid  can  be  influenced  by  diet,  as 
I  was  greatly  staggered  by  the  opposite  opinion  of  a  physician  on  that 
point.  I  was  of  the  opinion  that  by  a  purely  milk  diet  one  could 
reduce  very  materially  the  free  hydrochloric  acid  present  in  the  gastric 
contents. 

I  agree  with  Dr.  Hurst  —  and  I  regard  it  as  one  of  the  most 
important  points  brought  out  in  this  discussion — that,  as  I  said  in  my 
opening  remarks,  gastrojejunostomy  is  simply  an  incident  in  the 
treatment  of  gastric  and  duodenal  ulcer.  Unless  you  give  clear 
instructions  to  patients  about  their  diet,  and  watch  them  and  see  thai 
they  carry  them  out,  it  is  better— and  1  am  sorry  to  be  dogmatic  again 
— not  to  do  the  operation  at  all.  I  feel  certain  that  tin  real  crux  of  the 
failures  in  those  cases  which  have  remained  well  for  a  certain  time  only, 
after  operation,  is  the  failure  to  give  and  to  have  carried  out  suitable 
detailed  and  definite  instructions. 
my — s  36 
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The  President. 

I  congratulate  the  Section  on  the  interesting  facts  brought  out  in  the 
discussion,  and  I  thank  those  who  have  taken  part  in  it  and  have 
exhibited  specimens.  For  once  I  am  glad  to  find  that  the  physicians 
are  with  the  surgeons,  even  in  cases  in  which  operations  have  failed. 
Twenty  years  ago  it  was  a  common  saying  that  a  good  teacher  of 
surgery  could  interest  his  class  with  a  chronic  ulcer  of  the  leg.  It  now 
requires  a  jejunal  ulcer  to  arouse  surgical  enthusiasm. 
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EXHIBITION  OF  SPECIMENS  OF  LEATHER-BOTTLE 
STOMACH  AND  INNOCENT  TUMOURS  OF  THE 
ALIMENTARY    TRACT.1 

CATALOGUE    OF    EXHIBITS. 

(I)  From  the  Museum  of  tlie  Middlesex  Hospital. 

Leather-bottle  Stomach. 

(1)  A  stomach,  spleen,  and  part  of  the  transverse  colon.  The  stomach 
exhibits  the  condition  known  as  linitis  plastica  (leather-bottle  stomach).  The 
organ  is  greatly  shrunken,  and  its  walls  are  much  thickened.  The  thickening 
is  uniform  from  the  cardia  to  the  pylorus,  at  which  point  it  abruptly  ceases, 
the  duodenum  being  thin  walled  and  of  normal  calibre.  All  the  coats  of  the 
stomach  participate  in  this  sclerosis.  The  gastrocolic  omentum  is  also  thickened 
and  is  so  contracted  that  the  transverse  colon  is  drawn  tightly  up  to  the 
greater  curvature  of  the  stomach.  The  transverse  colon  itself  is  the  seat  of 
similar  changes  to  those  in  the  stomach.  The  spleen  is  also  tightly  apposed  to 
the  fundus  of  the  stomach  but  is  not  affected  in  the  same  way  as  the  stomach 
and  transverse  colon.  The  condition  is  one  of  diffuse  carcinomatous  infiltration 
of  the  stomach  and  transverse  colon.   (Sir  J.  Bland-Sutton,  "  Tumours,"  1917.) 

Fibroid  of  Caecum. 

(2)  An  ovoid  tumour  which  was  springing  from  the  wall  of  the  Ofieeum, 
A  whorled  appearance  is  seen  resembling  the  cut  surface  of  a  uterine  fibroid. 
From  a  woman,  aged  48.  The  eaecal  tumour  was  found  timing  the  course  of 
an  operation  for  the  removal  of  an  ovarian  cyst.     There  were  no  symptoms 

1  At  the  Animal  Meeting  of  the  Section,  held  on  Kiaj  5,  1980. 
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attributable  to   the   caecal  tumour.      Microscopically   it   exactly   resembles   a 
"  fibroid  "  of  the  uterus. 

Melanosis  of  Cascum. 

(3)  The  caecum  and  appendix  and  part  of  the  ascending  colon  from  a  woman, 
aged  63,  showing  a  condition  of  pigmentation  of  the  submucous  connective 
tissue  probably  of  haematogenous  origin.  The  pigmentation  starts  abruptly  at 
the  ileocsecal  valve,  and  spreads  throughout  the  caecum  and  colon  and  to  a  less 
extent  into  the  appendix,  but  not  at  all  into  the  ileum. 

Polypus  of  Colon. 

(4)  A  portion  of  large  intestine.  The  mucous  membrane  is  thickly  studded 
with  outgrowths,  some  forming  simple  rounded  elevations,  others  stalked  pro- 
cesses varying  in  length  from  j  in.  to  1  in.,  .  with  club-shaped  ends.  In 
many  places  the  ends  are  branched,  and  in  others  the  ends  of  neighbouring 
outgrowths  are  united  together  so  as  to  form  an  irregular  meshwork.  They 
extend  from  above  a  cicatrix  which  was  situated  3  in.  from  the  anus  to  within 
a  short  distance  of  the  ileocaecal  valve.  From  a  man,  aged  46,  who  died  in  the 
hospital,  March,  1863.  He  had  a  phagedaenic  ulcer  of  the  foot,  and  suffered 
from  diarrhoea  and  haemorrhage  from  the  bowels  for  three  years. 

(5)  A  portion  of  the  rectum  turned  inside  out  to  show  multiple  papilloma. 
The  mucous  membrane  is  seen  to  be  thickly  studded  with  pedunculated 
branched  papillomata.  Some  are  complex  and  racemose,  others  are  simpler,, 
terminating  in  a  rounded  knob-like  extremity.  A  few  are  sessile  mammillary 
elevations  on  the  surface  of  the  mucous  membrane.  One  or  two  submucous, 
haemorrhages  are  to  be  seen.  The  open  mouths  of  many  mucous  glands  are  to 
be  seen.  From  a  man  aged  36,  upon  whom  an  abdominoperineal  excision  of 
the  rectum  was  performed.  His  father  had  died  of  carcinoma  of  the  rectum 
while  his  brother  had  suffered  from  a  rectal  growth.  The  patient  was  under 
the  care  of  Mr.  D.  Ligat.  He  survived  the  operation  two  years  and  died  of 
acute  pneumonia. 

Dermoid  of  Rectum. 

(6)  A  dermoid  cyst  attached  to  the  rectum. 

Fibroid  of  Jejunum. 

(7)  A  portion  of  jejunum  showing  an  intussusception  caused  by  a  peduncu- 
lated tumour  springing  from  the  wall  of  the  gut.  Near  the  neck  of  the  tumour 
is  a  small  abscess  cavity.     The  growth  in  section  is  a  fibroma. 

(8)  Portion  of  the  pelvic  colon.  A  polypus,  in  shape  resembling  a  large 
ripe  blackberry,  hangs  by  a  stalk  6  cm.  in  length,  from  the  mucous  membrane. 
The  stalk  is  a  flattened  band  of  the  mucous  membrane,  and  the  head  of  the 
polypus  is  crowded  with  intestinal  glands. 


Hection  of  Surgery  1<S9 

(II)  From  the  Museum  of  the  Royal  College  of  Surgeons. 

(9)  Segment  of  ileum  with  a  tumour  shown  in  section.  The  tumour  is  a 
fibroid  and  the  tissue  is  whorled.  Excised  from  a  man  on  account  of  acute 
volvulus. 

(10)  Portion  of  the  caecum  and  the  termination  of  the  ileum.  A  lipoma 
grows  within  the  folds  of  the  ileocaecal  valve  and  forms  a  ring  of  fat  around 
the  opening.  Successfully  excised  from  a  woman  aged  50,  who  suffered  from 
constipation  many  years. 

(11)  Lipoma  weighing  2  oz.  This  tumour  was  successfully  excised  from 
the  ascending  colon  of  a  man  aged  44,  who  had  suffered  repeated  attacks  of 
acute  intestinal  obstruction.  In  the  course  of  the  operation  a  dimple  was 
noticed  in  the  serous  coat  of  the  colon  over  the  site  of  attachment  of  the 
tumour. 

(Ill)  From  the  Museum  of  the   Westminster  Hospital. 
Pedunculated  Tumour  of  the  Stomach. 

(12)  From  a  man,  aged  37,  who  three  months  before  admission  had  had 
some  abdominal  pain  and  "indigestion."  Seventeen  days  before  admission  he 
had  severe  pain  in  the  back  and  abdomen,  with  dizziness.  Melaena  was  noticed 
next  day,  and  three  days  after  he  vomited  blood.  He  next  became  delirious, 
and  greatly  collapsed,  in  which  condition  he  was  admitted.  He  did  not  regain 
consciousness,  and  died  four  days  after  admission.  At  the  post-mortem  the 
stomach  was  found  to  contain  a  pedunculated  tumour  the  size  of  a  golf  ball, 
which  was  attached  to  the  middle  of  the  posterior  wall.  On  this  tumour  were 
three  purple-black  depressions  (from  which  the  haemorrhage  had  probably 
occurred),  and  the  peritoneal  coat  over  area  of  the  tumour  indicated  a 
hannorrhage  beneath.  The  tumour  was  encapsulated,  and  histologically  con- 
sisted of  fairly  coarse  fibrous  tissue,  in  which  were  a  few  unstriped  muscle 
fibres  and  numerous  cells  of  varying  shapes  (spheroidal,  polyhedral,  and  small 
multinucleated).     A  fibroma,  or,  possibly,  fibrosarcoma  of  very  low  malignancy. 

Fibroma  of  Stomach. 

(13)  Portion  of  the  fundus  of  the  stomach,  with  a  polypoid  mass  projecting 
into  the  lumen.  The  growth  is  sausage  shaped,  measuring  1  in.  in  length  and 
about  li  in.  in  diameter.  It  is  covered  by  normal  mucosa,  except  at  the 
summit,  which  is  ulcerated,  and  dips  into  a  depression.     Microscopically 

a  soft  fibroma,  apparently  arising  in  the  suhmueosa,  being  separated  from  the 
mucosa  by  the  muscularis  mucosa1.  From  a  woman,  aged  59,  who  tor  eight 
months  had  suffered  from  pain  and  vomiting  after  food,  but  not  from  haemor- 
rhage at  any  time.  In  the  left  epigastrium  there  was  much  tenderness,  ail 
times  a  tumour,  movable  and  moving,  with  respiration,  could  be  t'elt  in  the 
neighbourhood  of  the  umbilicus. 


190  Specimens  of  Leather-bottle  Stomach 

Papilloma  of  the  Stomach. 

(14)  A  small  piece  of  stomach  wall,  showing  the  presence  of  a  pedunculated 
papillomatous  growth,  the  size  of  a  walnut,  which  projects  into  the  lumen  of 
the  organ.  The  papillary  processes  are  short  and  thick.  There  is  no  ulcera- 
tion, and  very  little  inflammatory  infiltration.  Microscopically  the  growth 
does  not  appear  to  be  malignant.  From  a  woman,  aged  55,  who  died  in 
hospital  with  primary  carcinoma  of  the  sigmoid  flexure,  with  deposits  in  liver 
and  adrenals.  All  these  were  examples  of  columnar-celled  carcinoma.  Single 
non-malignant  polypi  have  been  found  on  several  occasions  in  the  stomach  in 
cases  of  malignant  disease  lower  down  the  alimentary  canal. 

(15)  A  stomach  showing  at  the  pylorus  a  firm-walled  cyst  as  large  as  a 
small  hen's  egg.  The  organ  is  not  dilated,  nor  is  the  pylorus  distorted,  showing 
that  no  obstruction  was  caused.  From  a  child,  aged  6,  who  died  from  perfora- 
tion of  a  typhoid  ulcer  in  the  ileum.  The  cyst  contained  glairy  fluid,  probably 
from  retention  in  one  of  Brunner's  glands. 

Cyst  of  the  Duodenum. 

(16)  The  pylorus  with  the  neighbouring  portions  of  the  stomach  and 
duodenum.  A  thick-walled  cyst,  the  lining  mucosa  of  which  is  smooth,  is 
seen  arising  from  the  first  part  of  the  duodenum.  From  a  man,  aged  44,  who 
was  admitted  giving  a  three  months'  history  of  occasional  pain  and  vomiting 
two  hours  after  food.  No  haematemesis.  Gastrojejunostomy  was  performed. 
At  the  subsequent  autopsy  many  adhesions  were  found  about  the  portal  fissure 
of  the  liver,  and  these  probably  contributed  to  cause  the  duodenal  condition. 
The  gall-bladder  formed  part  of  the  wall  of  the  cavity,  which,  arising  just 
beyond  the  pylorus,  extended  down  to  and  below  the  pancreas.  Microscopically, 
the  wall  of  the  cyst  is  that  of  normal  duodenal  mucosa,  and  there  is  no 
evidence  of  malignancy. 

A  Form  of  Leather-bottle  Stomach. 

(17)  The  stomach,  with  part  of  the  oesophagus  and  duodenum.  The  wall 
of  the  stomach  is  almost  entirely  replaced  by  a  firm  malignant  growth.  The 
cavity  has  been  greatly  reduced  in  size.  The  histology  is  that  of  squamous- 
celled  carcinoma.  From  a  woman,  aged  34  :  History  of  indigestion  for  two  to 
three  years.  At  the  autopsy  a  large  mass  was  found  to  be  present  in  the  liver, 
and  there  were  deposits  in  the  abdominal  glands.  Microscopically,  the  growth 
was  much  degenerated,  but  parts  were  present  that  left  no  doubt  as  to  its  true 
structure. 

Pedunculated  Tumour  of  the  Stomach. 

(18)  From  a  woman,  aged  50,  who  up  to  eleven  days,  prior  to  admission, 
had  been  quite  healthy,  and  had  never  had  any  gastric  symptoms.  She  was 
admitted  profoundly  collapsed,  and  stated  that  the  onset  had  been  sudden,  with 
haematemesis  and  melaena.     Her  condition  was  considered  to  be  one  of  gastric 
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ulcer,  and  was  too  grave  to  allow  of  operative  measures  being  attempted. 
Death  occurred  three  days  after  admission.  At  the  post-mortem,  2  in.  from 
the  pyloric  ring,  a  little  anterior  to  the  greatest  curve  of  the  stomach,  a  sessile 
spherical  tumour,  the  size  of  a  golf  ball,  was  found.  On  the  summit  was  a 
brownish-black  depression.  The  guts  contained  blood,  and  the  rest  of  the 
viscera  showed  pallor  only.  Histologically,  the  tumour  was  encapsulated,  and 
composed  of  an  admixture  of  fibrous  tissue  and  unstriped  muscle  elements. 
It  should  be  classified  as  a  fibro-leio-myonia. 

(IV)  From  the  Museum  of  the  Royal  College  of  Surgeons.1 

(19)  Submucous  fibroma,  the  shape  and  size  of  a  kidney,  which  was 
encapsuled  in  the  posterior  wall  of  the  middle  of  the  stomach  :  it  weighed 
200  grm.  (7  oz.).  A  hospital  nurse,  aged  46,  incapacitated  on  account  of 
dyspepsia  and  anaemia,  presented  two  movable  kidneys  and  a  reniform  tumour, 
freely  movable  up  and  down  behind  the  umbilicus.  The  tumour  was  shelled 
out  from  the  submucous  layer  of  the  posterior  wall  after  the  cavity  of  the 
stomach  had  been  laid  open  through  the  anterior  wall,  in  the  belief  that  the 
mass  was  a  hairball.  Both  kidneys  were,  in  addition,  fixed  in  place,  and  the 
patient  recommenced  work  three  and  a  half  months  afterwards. 

(V)  From  the  Museum  of  St.  Thomas's  Hospital. 

(20)  Half  a  coarsely  lobulated  submucous  lipoma  removed  from  the 
ileum.  In  the  pedicle  is  a  small  portion  of  the  proper  muscular  coat  of  the 
bowel,  slightly  prolapsed  by  the  traction  of  the  tumour.  Over  the  most 
prominent  part  of  the  growth  the  mucous  membrane  has  been  destroyed  by 
ulceration.  Male,  aged  32.  On  March  5,  1894,  he  had  a  sudden  attack  of 
acute  pain  in  the  lower  part  of  the  abdomen.  A  rounded  movable  swelling 
was  felt.  Exploratory  coeliotomy  revealed  an  intussusception  of  the  ileum, 
and  when  this  was  reduced  the  tumour  was  felt  within  its  lumen.  The  bowel 
was  opened  and  the  tumour  was  removed. 

(21)  An  oval  lipoma  removed  from  the  interior  of  the  sigmoid  flexure.  The 
chief  part  of  the  growth  is  covered  with  mucous  membrane,  a  circular  defect 
at  the  back  of  the  preparation  indicating  the  position  of  the  divided  pedicle. 
On  the  more  prominent  part  of  the  tumour  the  mucous  membrane  has  been 
destroyed  by  ulceration.  Male,  aged  36.  He  was  admitted  to  St.  Thorn:  9  - 
Hospital  suffering  from  abdominal  pain,  tenesmus,  passage  of  blood  per  rectum 
and  absolute  constipation.  No  vomiting  nor  abdominal  distension.  The  bowel 
was  opened  and  the  tumour  removed  by  the  Late  Mr.  W.  Anderson. 

Teratoma  of  Sigmoid  Flexure. 

(22)  An  oval  tumour  removed  from  the  rectum.  It  lias  a  double  pedicle. 
by    which    it  was    attached  to  the  sigmoid    flexure,  and    is  composed  of 

1  W.  G.  Spencer,  Pro<\  Roy.  Soc.  Mai..  L909  (Sect.  Surg.),  ii.  p,  :U3. 
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containing  one  or  two  processes  of  new  bone,  and  is  covered  with  hairy  skin. 
A  piece  of  glass  rod  has  been  placed  in  the  cavity  of  what  was  probably  a  small 
abscess. 

(23)  A  pedunculated  adenoma  removed  from  the  rectum  of  a  child,  aged  6*. 

(24)  An  oval  papilloma  removed  from  the  rectum  of  an  adult  female  by  Sir 
George  Makins. 

(25)  A  vertical  section  of  a  piece  of  small  intestine.  Into  its  interior,  at 
the  side  of  the  attached  border,  there  projects  a  pedunculated  tumour,  about 
the  size  of  a  walnut.  Microscopically,  this  is  a  spindle-celled  sarcoma,  with 
nuclei  of  striking  size  in  many  of  the  cells.  The  character  of  the  cells 
suggests  that  a  malignant  change  has  taken  place  in  what  was  originally  a 
myoma.  From  a  woman,  aged  45,  with  a  history  of  abdominal  pain  and 
distension  for  three  weeks  and  vomiting  for  forty-eight  hours.  At  the  opera- 
tion it  was  found  that  the  tumour  had  caused  an  intussusception  of  the  small 
bowel.  After  reduction,  a  portion  of  the  bowel  to  which  the  tumour  was 
attached  was  resected  by  Mr.  E.  C.  Stabb. 

(26)  A  vertical  section  of  a  small  portion  of  the  sigmoid  flexure,  success- 
fully removed  by  the  late  Mr.  Bernard  Pitts,  for  the  growth  of  a  large 
papilloma.  The  muscular  wall  of  the  coat,  though  displaced  by  traction,  is 
not  invaded  by  any  extension  of  the  growth.  More  than  three  years  later, 
death  occurred  from  rupture  of  the  intestine  during  straining.  An  examination 
showed  a  growth,  similar  to  that  which  had  been  excised,  projecting  through 
a  small  rent  in  the  bowel.  Microscopically,  the  recurrent  growth  was  also  a 
simple  papilloma. 

(27)  A  lowly  lobulated  oval  tumour,  of  firm  fibrous  tissue,  about  5  in.  in 
chief  diameter,  which  was  excised  by  Mr.  Nitch,  together  with  a  piece  of  the 
small  intestine,  from  the  subperitoneal  tissue  of  the  free  border  of  which  it  has 
grown.  From  a  girl,  aged  11,  who  had  suffered  for  three  weeks  with 
abdominal  pain,  constipation  and  occasional  vomiting,  the  subacute  obstruction 
being  due  either  to  drag  or  torsion  of  the  bowel.  The  tumour  was  felt  in  the 
abdomen  just  below  the  umbilicus,  and  was  hard  and  freely  movable.  At  the 
operation  the  mesentery  was  seen  to  contain  caseous  lymphatic  glands,  and 
there  was  free  fluid  in  the  peritoneal  cavity.  After  resection,  the  continuity 
of  the  bowel  was  restored  by  axial  anastomosis,  and  the  patient  made  an 
uninterrupted  recovery. 

(VI)  From  the  Museum  of  Guy's  Hospital. 
Myoma  of  the  (Esophagus. 

(28)  A  portion  of  an  oesophagus,  showing  an  oval  tumour  projecting  into 
the  lumen  of  the  tube  about  2  in.  above  its  cardiac  end.  The  tumour 
measures  li  in.  from  above  downwards,  and  about  1  in.  Erom  side  to  side.  It 
is  covered  internally  b\  mucous  membrane,  and  externally  some  of  the 
longitudinal  fibres  of  the  muscular  coat  can  be  traced  over  it.     The  out  section 
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has  a  fibrous  appearance,  and  histologically  the  growth  consists  for  the  most 
part  of  unstriated  muscular  tissue.  See  Transactions  of  the  Pathological 
Society,  1875,  p.  94. 

(29)  An  oesophagus  showing,  about  2  in.  from  its  cardiac  end,  an  oval 
tumour  placed  transversely  between  its  mucous  membrane  coats.  The  tumour 
measures  1  in.  in  its  longer  diameter  and  about  2  in.  in  thickness,  and  projects 
from  the  outer  wall  of  the  tube.  The  mucous  membrane  over  it  is  normal,  and 
histologically  the  growth  consists  of  unstriated  muscular  tissue. 

Clinical  History. — A.  C,  aged  59,  was  admitted  under  Dr.  Pavy  for 
diabetes,  and  died  of  phthisis. 

(30)  Polypi  of  Small  Intestine. 

Papillomata  of  the  Stomach. 

(31)  A  portion  of  a  stomach  showing  upon  its  mucous  membane  two  raised 
flattened  tumours  measuring  about  f  in.  in  diameter.  Attached  by  the  side  of 
one  of  them  there  is  a  pedunculated  growth  J  in.  in  length.  The  surface  of 
these  masses  bears  irregular  papillae,  giving  them  a  flocculent  appearance. 
Histologically  they  consist  of  hypertrophied  mucous  membrane,  the  deeper 
coats  of  the  stomach  being  unaffected. 

(32)  The  pyloric  half  of  a  stomach  showing  upon  its  inner  surface  numerous 
sessile  wart-like  excrescences,  most  of  which  are  about  the  size  of  a  split  pea. 
Histologically  they  show  local  overgrowth  of  the  mucous  membrane,  the  deeper 
tissues  being  unaffected. 

Clinical  History. — D.  S.,  aged  61,  was  admitted  under  Dr.  Habershon  for 
jaundice  and  vomiting,  and  died  from  carcinoma  of  the  pancreas. 

(33)  A  portion  of  a  stomach  showing  upon  its  mucous  membrane  a  large 
number  of  rounded  sessile  polypi,  most  of  which  are  less  than  a  line  in  diameter, 
while  one  measures  •>  in.  across.  Histologically  they  consist  of  hypertrophied 
mucous  membrane. 

Polypus  of  the  Stomach. 

(34)  A  portion  of  a  stomach  showing  a  small  polypus  attached  by  a  broad 
pedicle  to  the  mucous  membrane  about  2  in.  from  the  pylorus. 

(35)  A    portion    of    a    stomach   showing   a  small     polypus  attached   I 
prominent  ridge  of  mucous  membrane  about  1  in.  from  the  pylorus. 

Clinical  History. — J.  C,  aged  15,  was  admitted  under  Dr.  Wilks  for  chronic 
bronchitis  and  emphysema.  At  the  autopsy  the  mucous  membrane  of  the 
stomach  was  healthy. 

Villous  Tumour  of  the   Stomach. 

(36)  A  stomach  showing  large  masses  of  soft  shaggy  growth  1  g  into 
its  cavity.     These   masses,  which    vary  in  length  from  h  in.   to  o  in.,  have  a 
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broad  attachment  along  the  greater  curvature  and  anterior  wall  of  the  organ 
about  the  size  of  the  palm  of  the  hand.  Except  at  the  seat  of  attachment, 
where  the  wall  is  slightly  thickened,  the  coats  of  the  organ  appear  to  be  normal. 
Histologically  the  tumour  consists  of  mucous  membrane  supported  upon  the 
delicate  processes  of  fibrous  tissue.  There  is  no  appearance  of  malignant 
growth. 

Clinical  History. — I.  D.,  aged  65,  was  admitted  under  Dr.  Addison  for 
cirrhosis  of  the  liver,  from  which  she  died.  There  were  no  special  symptoms 
of  gastric  disorder. 

(37)  A  portion  of  a  stomach  showing  upon  its  posterior  surface  4  in.  from 
the  pyloric  opening,  a  cauliflower-like  mass  of  growth  projecting  about  h  in. 
above  the  surrounding  mucous  membrane.  The  tumour  occupies  an  area  about 
I2  in.  long  by  f  in.  in  width,  and  does  not  extend  into  the  submucous  or  muscular 
coats  of  the  organ.  Histologically  the  growth  consists  of  mucous  membrane 
covering  the  delicate  processes  of  fibrous  tissue. 

Clinical  History. — From  a  man,  aged  49,  who  suffered  for  eleven  months 
before  his  death  with  anaemia  and  gradually  increasing  debility.  There  was  no 
history  of  vomiting  or  haemorrhage. 

Fibromyoma  of  the   Stomach. 

(38)  A  portion  of  stomach  taken  from  the  middle  of  the  greater  curvature, 
showing  a  rounded  tumour,  about  as  large  as  a  pigeon's  egg,  projecting  into  the 
cavity  of  the  viscus.  The  mucous  membrane  covering  it  is  healthy.  Histologi- 
cally the  tumour  consists  of  unstriped  muscle  and  fibrous  tissue. 

Diffuse  Cylindrical-celled  Carcinoma   of  the   Stomach. 

(39)  A  stomach  laid  open  to  show  its  walls  thickened  by  a  diffuse  deposit 
of  new  growth  which  chiefly  occupies  the  submucous  tissue,  and  infiltrates  the 
subjacent  muscle.  Upon  the  lesser  curvature  there  is  a  large  irregular  ulcer 
with  sharply-defined  edges.  The  organ  is  somewhat  contracted,  and  its 
mucous  membrane  is  smooth,  the  smaller  rugae  being  completely  obliterated. 
The  neighbouring  lymphatic  glands  contain  secondary  deposits.  Histologically 
the  growth  is  a  cylindrical-celled  carcinoma. 

Clinical  History. — From  Mr.  W.,  aged  50,  who  suffered  for  some  months 
from  constant  vomiting,  and  became  greatly  emaciated  ;  at  the  autopsy  no  other 
secondary  deposits  were  found. 

Diffuse   Carcinoma  of  the  Stomach. 

(40)  A  contracted  stomach  measuring  8  in.  along  its  greater  curvature  and 
2J  in.  transversely  at  its  widest  part.  The  walls  of  the  organ  are  universally 
tbickened,  in  some  places  to  the  extent  of  o  in.,  by  infiltration  of  growth  in  the 
submucous  tissue  and  by  bypertrophy  of  the  muscular  coat.  The  lining  of  the 
stomach  is  slightly  ulcerated,  and  externally  there  are  numerous  adhesions  to 
the    neighbouring  structures.      Histologically  all  the  coats  of  the  organ   are 
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seen  to  be  infiltrated  by  a  growth  having  the    characters    of   a    spheroidal- 
celled  cai'cinoma. 

Clinical  History. — See  Transactions  of  the  Pathological  Society,  xxxvii, 
p.  236. 

(41)  A  stomach  measuring  7  in.  along  its  greater  curvature  and  2  in. 
transversely  at  its  widest  part.  Its  walls  are  f  in.  thick,  and  on  section  show 
a  white  deposit  in  the  submucous  tissue.  The  mucous  membrane  is  smootli 
and  free  from  ulceration.  The  omenta  are  puckered  and  contain  secondary 
deposits  in  their  lymphatic  glands.  The  portion  of  colon  adherent  near  the 
pylorus  is  considerably  narrowed.  Histologically  all  the  coats  of  the  organ 
are  seen  to  be  infiltrated  by  spheroidal-celled  carcinoma. 

Clinical  History. — From  a  man,  aged  77,  who  suffered  from  pain  after 
taking  food,  vomiting  and  progressive  emaciation.  A  tumour  was  felt  in  the 
epigastric  region  nine  months  before  his  death.  At  the  autopsy  the  other 
viscera  were  healthy. 

Papilloma  of  the  Duodenum. 

(42)  A  portion  of  a  duodenum  mounted  to  show  a  cauliflower-like  mass  of 
growth  having  a  broad  attachment  to  the  mucous  membrane  around  and  below 
the  papilla  of  the  common  bile-duct,  into  which  a  yellow  rod  has  been  inserted. 
The  mass  is  about  1?  in.  long,  4  in.  broad,  and  projects  h  in.  above  the  sur- 
rounding mucous  membrane.  Close  to  the  growth  at  its  upper  part  there  is  a 
small  shallow  pouch  in  the  wall  of  the  duodenum. 

Clinical  History. — E.  D.,  aged  49,  was  admitted  under  Dr.  Goodhart  for 
jaundice,  with  pyrexia  and  haemorrhage  from  the  intestines.  She  died  three 
months  from  the  commencement  of  her  illness.  At  the  autopsy  two  chronic 
ulcers  wrere  found  in  the  rectum,  and  there  were  numerous  small  abscesses  in 
the  liver.     The  common  bile-duct  was  not  obstructed. 

Polypus  of  the  Jejunum. 

(43)  A  portion  of  the  jejunum  showing  a  tumour  about  the  size  of  a  haricot 
bean,  situated  upon  one  of  the  valvals  conniventes.  Histologically  the 
polypus  consists  of  a  collection  of  lymphoid  cells  in  the  submucous  tissue. 

Polypus  of  the  Ileum. 

(44)  A  portion  of  an  ileum  laid  open  to  show  a  polypus  covered  with 
mucous  membrane,  the  core  of  which  is  composed  of  adipose  tissue.  It 
appears  to  be  produced  by  the  inversion  of  a  small  diverticulum  which  has 
drawn  in  with  its  mesentery. 

Filiform  Polypi  of  the  Ileum. 

(45)  A   portion  of  the  lower  end  of  an   ileum   showing  upon  its  mi 
surface   numerous  thread-like  polypi  processes,  some  of  which  are  nearly  -j  in. 
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in  length.     Histological  examination  shows  that  they  are  covered  with  normal 
mucous  membrane. 

Clinical  History. — D.  D.,  aged  44,  was  admitted  under  Mr.  Cock,  and  died 
from  pyaemia  following  upon  a  comminuted  fracture  of  the  femur. 

Polypus  of  the  Colon. 

(46)  A  portion  of  the  sigmoid  flexure  of  a  colon,  showing  a  pedunculated 
polypus  attached  to  its  mucous  membrane  by  a  stalk  about  1|  in.  in  length. 
The  polypus  is  oval  in  shape,  measuring  about  1  in.  in  length  and  f  in.  across  ; 
the  mucous  membrane  covering  it  is  traversed  by  irregular  fissures.  Histo- 
logically it  consists  of  a  central  core  of  fibrous  and  muscular  tissue,  covered 
with  branched  villous  processes  of  mucous  membrane. 

Clinical  History. — M.  M.,  aged  69,  was  admitted  under  Dr.  Perry  for  acute 
peritonitis,  from  which  she  died  twelve  hours  later.  At  the  autopsy  the 
peritonitis  was  found  to  be  caused  by  suppuration  of  the  gall-bladder. 

Lymphadenoma  of  the  Jejunum. 

(47)  A  portion  of  the  jejunum  mounted  to  show  its  mucous  surface  studded 
with  nodules,  varying  from  &  in.  to  i  in.  in  diameter.  The  surface  of  some 
of  the  nodules  is  slightly  ulcerated.  At  the  back  of  the  preparation  is  mounted 
a  portion  of  the  ileum  in  which  the  growths  appear  as  raised  plaques  occupying 
Peyer's  patches. 

Clinical  History. — G.  B.,  aged  48,  was  admitted  under  Dr.  Pye-Smith  for 
pleural  effusion  with  the  physical  signs  of  pressure  on  the  left  bronchus.  At 
the  autopsy  lymphadenomatous  growths  were  found  in  the  tonsils  and  stomach, 
and  in  the  mediastinal  glands. 

Lymphadenoma  of  the  Ileum. 

(48)  A  portion  of  an  ileum  laid  open  to  show  a  circumscribed  mass  of 
growth  projecting  from  the  mucous  membrane  opposite  to  the'  attachment  of 
the  mesentery  and  almost  filling  the  lumen  of  the  bowel.  The  growth  appears 
to  have  its  origin  in  a  Peyer's  patch.  Histological  examination  of  similar 
deposits  in  the  same  intestine  shows  them  to  consist  of  collections  of  uniform 
lymphoid  cells  which  do  not  invade  the  muscular  coat. 

Clinical  History. — A.  MacG.,  aged  50,  was  admitted  under  Dr.  Goodhart 
for  emaciation  with  general  enlargement  of  the  lymphatic  glands.  There  was 
no  leucocytosis  nor  decrease  in  the  number  of  the  red  blood  corpuscles.  She  died 
about  six  months  after  the  onset  of  her  illness.  At  the  autopsy  the  spleen  was 
greatly  enlarged,  and  contained  a  diffuse  deposit  of  soft  white  growth.  The 
mediastinal  and  mesenteric  glands  were  swollen,  and  there  was  hypertrophy  of 
the  lymphoid  tissue  in  the  stomach  and  in  the  intestinal  canal. 

Lymphadenoma  of  the  Cascum. 

(49)  A  oaBOum  which  is  considerably  dilated  and  has  been  Laid  open  to 
exhibit  a  mass  of  growth,  about  the  size  of  a   man's  fist,  attached  to  its  wall, 
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round  the  opening  of  the  ileum,  indicated  hy  a  blue  rod.  The  growth  is 
soft  and  lobulated,  and  its  surface  presents  patches  of  superficial  ulceration. 
The  mucous  membrane  lining  the  caecum  and  the  commencement  of  the 
ascending  colon  is  much  thickened  and  marked  by  transverse  rugae,  having  the 
appearance  of  enormous  valvulae  conniventes.  Under  the  microscope  the  new 
formation  is  seen  to  be  due  to  an  infiltration  of  the  mucous  and  submucous 
tissues,  with  uniform  small  round  cells,  which  do  not  invade  the  muscular 
coat  of  the  intestine. 

Polypus  of  the   Rectum. 

(50)  A  globular  polypus  about  \  in.  in  diameter  with  a  small  portion  of  a 
rectum  to  the  interior  of  which  it  is  attached.  The  surface  is  smooth  and 
covered  by  normal  mucous  membrane.  Histologically  the  polypus  consists  of 
fibro- myomatous  tissue. 

Clinical  History. — G.  F.,  aged  40,  was  admitted  under  Dr.  Mahomed  for 
heart  disease  from  which  he  died.  At  the  autopsy  the  polypus  was  found  to 
be  situated  3  in.  from  the  anus. 

Papilloma  of   the  Rectum. 

(51)  A  portion  of  a  rectum  to  the  mucous  surface  of  which  is  attached  a 
pedunculated  polypus  about  the  size  of  a  small  cherry.  The  polypus  is 
covered  with  delicate  papillae  ;  its  pedicle  is  broad  and  smooth.  Histologi- 
cally the  tumour  has  the  structure  of  a  simple  papilloma. 

Clinical  History. — E.  J.,  aged  40,  was  admitted  under  Dr.  Babington,  in 
1847,  and  died  from  suppurative  peritonitis.  At  the  autopsy  there  was  a 
circumscribed  phlegmon  in  the  wall  of  the  stomach. 

Villous  Tumour  of  the  Rectum. 

(52)  A  portion  of  the  mucous  membrane  of  a  rectum  the  inner  surface  of 
which  is  covered  by  a  flattened  mass  of  villous  growth.  Below  is  mounted  a 
globular  tumour  of  similar  appearance  and  structure.  Histologically  the 
growth  is  a  papilloma. 

Clinical  History.- — From  Mr.   T.,   aged   58,   who    had    suffered    for    seven 
months    from    rectal    tenesmus    and    a    discharge    of    blood-stained    mi. 
symptoms  which  were  relieved  by  the  removal  of  the  tumour  from  the  rectum 
4  in.  above  the  anus.     The  disease  gradually  returned,  and  seven  years  later 
the  whole  rectum  was  found  to  be  filled  with  villous  growth  producing  u 
tinal  obstruction.      Left  lumbar  colotomy  was  performed,  and  the  condition 
was   discovered    to  extend   as  high   as  the  descending    colon.      The    pal 
survived  the  operation   six  years,  and  eventually  died   from   Lung   ti- 
the age  of  71. 

(53)  Threo  portions  of  a  large  sessile  tumour  removed  from  the  rectum  by 
operation.  The  masses  are  made  up  of  closely-set  polypoid  outgrowths  from 
the  mucous  membrane  giving  to  the  surfaoe  a  cauliflower-like  appearance. 
Histologically  the  growth  is  a  papilloma  showing  no  evidence  of  malignancy 
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Clinical  History. — T.  M.,  aged  73,  was  admitted  under  Mr.  Symonds  in 
1888  for  obstinate  constipation  and  a  profuse  discharge  of  clear  mucoid  fluid 
from  the  rectum.  These  symptoms  had  existed  for  eighteen  months.  The 
tumour  was  situated  Si  in.  from  the  anus.  After  its  removal  the  patient  made 
a  good  recovery. 

Pedunculated  Polypus  of  the  Rectum. 

(54)  Found  post  mortem  in  a  patient  who  died  from  lymphadenoma 
involving   the  inguinal,  retroperitoneal  and   mesenteric  glands. 

Papillomata  of  the  Gall-bladder. 

(55)  A  portion  of  the  liver,  with  the  gall-bladder  laid  open,  to  show  its 
mucous  membrane  thickly  beset  by  papillomatous  growths,  which  are  small 
and  sessile  towards  the  fundus,  whilst  towards  the  neck  they  are  larger  and 
pedunculated. 

Clinical  History. — See  New  Sydenham  Society's  "  Atlas  of  Pathology," 
Fasc.  5. 

Warty  Gall-bladder. 

(56)  The  fundus  of  a  gall-bladder  everted  to  show  its  mucous  membrane 
covered  by  numerous  slender  and  short  papillary  processes,  which,  under  the 
microscope,  are  seen  to  consist  of  connective  tissue  covered  by  epithelium. 

(57)  Fibromyoma  of    Intestine. 

Lipoma  of   the  Stomach. 

(58)  Found  post  mortem  in  a  man,  aged  65,  who  died  from  pneumonia. 

Pedunculated   Lipoma   of  the   Small   Intestine. 

(59)  Clinical  History. — A  woman,  aged  39  ;  sudden  abdominal  pain  five 
weeks  before  admission,  then  at  intervals  only,  with  obstinate  constipation. 
Later,  persistent  vomiting,  and  finally  melaena.  On  admission,  small  hard 
tumour  felt  to  right  of  umbilicus  on  pelvic  examination. 

Operation. — Intussusception  of  the  small  intestine,  high  up,  found  and 
easily  reduced,  when  tumour  could  be  felt  in  jejunum ;  12  in.  of  latter 
resected  and  end-to-end  anastomosis.     Good  recovery. 

(VII)  From  the  Museum  of  Charing  Cross  Hospital. 
Subperitoneal  Lipoma   of  Small   Intestine. 

(60)  A  portion  of  ileum  (inflamed  and  bearing  a  small  amount  of  lymph), 
with  a  pedunculated  tumour  attached.  The  pedicle  of  the  growth  springs 
partly  from  the  mesentery  and  partly  from  the  gut  itself.  Some  distortion  of 
the  gut  has   resulted. 
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Microscopically . — It  consists  of  large  fat  cells  of  uniform  size  with  very 
small  amount  of  connective  tissue  stroma. 

Polypus   of  the   Gut. 

(61)  This  was  found  when  examining  the  intestines  of  a  boy  who  died  from 
other  causes.  It  had  never  caused  any  symptoms  during  life,  and  was  situated 
about  the  middle  of  the  ileum.  It  has  a  long  and  somewhat  twisted  pedicle, 
and  its  structure  is  glandular  in  appearance. 

Diffuse  Scirrhus  Carcinoma  of  Pylorus  and  Body  of  Stomach. 

(62)  Shows  complete  stomach  and  portion  of  duodenum  laid  open.  The 
viscus  is  much  contracted  and  appeared  before  it  was  opened  as  a  thickened 
tube.  Cavity,  1'45  cm.  long  (5|  in.)  ;  its  broadest  part  is  5'5  cm.  (2*  in.). 
The  wall  near  the  pylorus  is  1*4  cm.  thick  and  thence  tapers  to  0'5  cm 
The  strict  limitation  of  the  growth  by  the  pylorus  is  marked.  The  growth 
appears  chiefly  to  affect  the  mucosa  and  submucosa,  the  muscular  wall  being 
greatly  hypertrophied,  though  infiltrated.  A  few  points  of  ulceration  exist. 
The  mucosa  generally  is  catarrhal,  and  near  the  antrum  pylori  is  vascular  and 
congested. 

Microscopically. — The  general  thickening  of  the  coats  is  shown  to  be  due  to 
massive  infiltration  of  mucous  and  submucous  coats,  with  numerous  round 
cells  of  inflammatory  origin,  hiding  the  normal  structure.  Large  spheroidal 
cells  (cancer  cells)  are  interspersed  throughout  these  cells :  they  are  not 
accumulated  into  columns,  but  towards  the  fundus  they  lie  in  the  chinks 
and  clefts  between  dense  fibrous  strands  (scirrhus).  The  muscular  coats  are 
infiltrated  by  cancer  cells  and  the  bundles  of  muscle  fibres  separated  by 
fibrous  tissue  in  great  amount.  The  serous  and  subserous  coats  show  marked 
thickening  from  fibrosis  and  cellular  exudation. 

A.  E.,  aged  49,  male,  painter.  General  health  good.  Moderate  drinker. 
Never  had  syphilis.  Four  months  ago  continuous  slight  pain  across  back  and 
at  same  time  stools  were  streaked  with  blood  ;  bowels  constipated.  Pain  in 
stomach  after  food.  A  month  later  unable  to  retain  solid  food  ;  lived  on  slops. 
Great  loss  of  weight.  Obstinate  constipation.  On  admission  :  Looks  ill  and 
thin.  Lost  2i  st.  Pain  and  tenderness  over  stomach.  Vomiting  when  solids 
taken.     Vomit  contains  no  HC1.     Excess  of  lactic  acid.     Laparotomy  nil. 

Gastric  Polypus. 

(63)  The  pyloric  valve,  with  adjacent  parts  of  stomach  and  duodenum. 
Lying  about  1  in.  from  the  valve,  on  the  stomach  side,  is  a  tabulated  polyp, 
with  a  thick  pedicle  connected  with  a  long  radicle,  running  downwards  in  the 
specimen.  It  is  uncertain  whether  the  growth  is  a  true  papilloma,  or  whether 
it  is  an  outgrowth  from  the  mucous  membrane  of  an  inflammatory  kind,  such 
as  is  sometimes  found  in  chronic  gastritis.  At  the  upper  part  of  the  specimen. 
near  the  pylorus,  a  small  nodule  seems  to  indicate  the  formation  of 

polyp  in  an  early  stage. 
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(VIII)   From  St.  Mark's  Hospital 

Multiple  Adenomata  of  Colon. 

(64)  The  specimen,  removed  by  operation,  consists  of  the  terminal  4  in.  of 
the  ileum  with  the  caecum  and  the  entire  colon  to  the  point  where  it  was 
divided  in  the  distal  third  of  the  pelvic  colon,  its  length  exclusive  of  the  small 
intestine  being  29  in.  The  gut  has  been  opened  longitudinally  in  order  to 
display  the  mucous  surface  throughout  its  length.  The  caecum  and  ascending 
colon  are  normal ;  beyond  this  the  mucous  membrane  presents  a  number  of 
small  sessile  polypi.  At  a  point  12  in.  from  the  ileocaecal  valve  the  first 
distinctly  pedunculated  polyp  is  seen,  and  these  recur  at  irregular  intervals 
throughout  the  remaining  extent  of  the  specimen.  In  all  there  are  nine  large 
polypi,  the  largest  being  about  1  in.  in  diameter  ;  in  shape  they  are  round  or 
oval,  their  surface  is  irregular  and  of  a  darker  colour  than  the  mucous 
membrane  of  the  colon  generally ;  their  peduncles  are  1  in.  or  slightly  more 
in  length.  The  mucous  membrane  in  between  these  polypi  is  irregular  and 
presents  large  numbers  of  small,  rounded,  sessile  elevations.  The  peritoneal 
aspect  of  the  colon  is  normal. 

The  patient,  a  spinster,  aged  24,  was  admitted  into  St.  Mark's  Hospital  on 
March  13,  1918,  with  a  history  of  recurrent  attacks  of  abdominal  pain  and 
diarrhoea  since  the  age  of  16.  As  a  rule  the  bowels  were  open  five  to  six  times 
daily  ;  slime  was  constantly  present  in  the  stools  ;  bleeding  variable.  She  had 
lost  weight,  and  had  become  thin  and  anaemic  ;  amenorrhcea  was  present. 
On  examination  with  the  sigmoidoscope  numerous  polypi  were  seen  as  high 
as  the  sigmoidoscope  could  reach  ;  they  were  red  and  cherry-like,  of  variable 
sizes ,  they  bled  readily  when  touched.  Operation  was  performed  by  Mr. 
Lockhart-Mummery  on  March  18,  1918,  under  gas  and  ether,  with  local 
infiltration  of  the  abdominal  wall  with  novocaine.  The  abdomen  was  opened 
by  a  6-in.  incision  to  the  left  of  the  mid-line,  splitting  the  rectus.  The  colon 
was  examined  and  numerous  movable  stalked  polypi  were  felt  throughout 
its  length.  The  ileum  was  divided  near  the  caecum,  and  its  proximal  end 
anastomosed  to  the  distal  third  of  the  pelvic  colon.  The  entire  colon  was  then 
excised.  Further  operation  was  performed  on  April  22,  and  the  rectum  cleared 
of  polypi  through  the  sigmoidoscope.  The  patient  made  a  good  recovery  and 
was  discharged  on  May  17,  1918.  Her  condition  remains  very  satisfactory  : 
she  has  put  on  weight,  and  there  has  been  no  recurrence  of  the  polypi  in  the 
rectum  or  the  small  remaining  portion  of  the  pelvic  colon. 

(IX)  From  University  College  Hospital  Museum. 

(65)  Part  of  a  myoma  of  the  small  intestine.  The  tumour  weighed  7  lb. 
and  was  10  in.  in  length.  From  a  man,  aged  40.  Admitted  into  Derl>\ 
Infirmary  with  acute  intestinal  obstruction  (third  day).  The  abdomen  was 
distended,  free  fluid  present  and  a  large  tumour  palpable  in  Hie  left  hypo- 
chondnum  and   loin.      Laparotomy:  The  hiluni  of  the  tumour  was  attached  to 
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an  acutely  kinked   loop  of   small   intestine.     Portion  of  bowel  with  tumour 
(which  was  free  from  adhesions)  resected. 

(66)  Large  villous  tumour  of  rectum.  Removed  by*  Mr.  Quain  from  the 
rectum  of  a  woman,  aged  67.  It  was  attached  by  a  fibrous  pedicle  2  in.  broad, 
3  in.  above  the  anus. 

(67)  A  lobulated  villous  tumour  of  the  rectum,  with  pedicle  4*5  cm.  broad. 
From  a  woman,  aged  59,  under  Mr.  Heath  ;  she  began  to  suffer  with  "  piles  " 
eight  years  previously  ;  a  lump  sometimes  became  prolapsed  and  later  there 
was  a  slimy  discharge,  with  attacks  of  diarrhoea. 

(68)  Section  of  a  rectum  with  an  extensive  cavernous  angioma  ;  reaching 
from  a  point  2  cm.  above  the  anus  upwards  for  8*5  cm.  From  a  man,  aged  45. 
Since  boyhood  he  had  occasionally  suffered  from  slight  rectal  hemorrhage. 
Eight  months  before  admission  an  attack  of  diarrhoea  occurred  with  consider- 
able loss  of  blood  at  each  stool ;  this  was  followed  by  constipation,  with 
occasional  haemorrhages  and  frequent  desire  to  go  to  stool.  Rectal  examination 
revealed  three  shallow  ulcers,  from  which  blood  continuously  oozed.  The 
haemorrhage  could  not  be  arrested  and  the  patient  died  from  anaemia. 

(69)  Carcinoma  and  papilloma  of  rectum.  The  papilloma  measures  9  cm. 
in  breadth  and  is  sepai'ated  from  the  carcinoma  by  2  cm.  of  healthy  mucous 
membrane.  From  a  woman,  aged  68,  with  symptoms  of  two  years'  duration — 
emaciation,  pain  and  mucous  discharge. 

(70)  Lower  end  of  ileum  and  caecum  of  a  female  infant,  aged  three  months. 
The  lower  end  of  the  ileum  is  partly  obstructed  by  a  cyst  connected  with  it- 
wall,  about  3  cm.  in  diameter.  The  cyst  contained  mucus  and  its  wall  i- 
composed  of  mucous  membrane,  with  submucous  and  muscular  layers  similar 
to  those  of  the  intestine.  The  child  vomited  from  birth  and  was  constipated, 
these  symptoms  gradually  increasing  in  severity.  There  was  no  abdominal 
distension  and  no  visible  peristalsis.  A  mass,  which  could  be  indented  with 
the  finger,  was  felt  at  the  pelvic  brim.  The  constipation  and  vomiting  (varying 
from  three  to  eight  days)  were  relieved  by  enemata,  but  the  vomiting  recurred 
after  a  few  days  and  the  patient  died  from  emaciation  and  exhaustion. 

(71)  Leather-bottle  stomach.     (Scirrhus  carcinoma.)     There  is  no  history. 

(72)  Stomach  greatly  contracted  from  scirrhus  carcinoma.  From  a  woman, 
aged  57.  Clinically  the  case  closely  resembled  oesophageal  obstruction  : 
regurgitation  of  solid  food,  liquids  could  be  taken  slowly  and  with  difficulty. 
Great  pain  at  lower  part  of  sternum,   on   swallowing.     A   full   aized    bougie 

passed  readily  into  the  stomach.     Death  from  emaciation  anil  exhaustion. 

Gastric   Cancer. 

(73)  Histological  Appearance. — Carcinoma  with  extreme  laek  of  differentia- 
tion of  cells.  The  growth  is  very  cellular,  almost  sarcomatous  in  appearance 
and  infiltrates  through  the  inner  muscular  coat,  spreading  between  the  layers 
of  the  outer  muscular  fibres. 
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Abstract  of  Clinical  Notes. — Severe  abdominal  pain  coming  on  immediately- 
after  food,  relieved  fey  a  short  time  by  vomiting.  Laparotomy  had  been  per- 
formed elsewhere  about  six  months  before  admission,  when  a  large  lump  was 
said  to  have  been  found  on  the  anterior  wall  of  the  stomach.  Never  vomited 
blood.  Abdominal  examination  revealed  a  tumour  of  the  size  of  a  coco-nut 
filling  the  costal  angle  :  surface  smooth,  consistence  firm.  The  inferior  margin 
of  the  tumour  reaches  to  within  4  in.  of  the  umbilicus.  The  mass  moves  with 
respiration  and  is  not  adherent  to  the  abdominal  wall. 

Stomach   infiltrated  with  Cancer. 

(74)  P.M. — Stomach,  small,  hard,  contracted.  Walls  much  thickened  by 
growth  especially  in  the  neighbourhood  of  the  pylorus,  where  there  is  a  circular 
induration  of  indefinite  extent  and  a  superficial  ulceration  for  almost  half  of 
the  stomach.  Disease  has  spread  into  the  great  omentum  which  is  represented 
by  a  hard,  irregular,  shrivelled  mass.  No  further  spread  of  the  disease  either 
to  the  lymphatic  glands  or  viscera. 

Histologically,  adenocarcinoma. 

Abstract  of  Clinical  Notes. — Pain  after  food  for  some  years.  Much  worse 
for  last  seven  months  so  that  patient  had  to  give  up  solid  food.  Exploratory 
incision  showed  "leather  bottle"  stomach,  omental  mass  and  much  ascitic 
fluid. 

(X)  From  the  Museum  of  the  Prince  of  Wales's  Hospital. 
Leather  Bottle  Stomach. 

(75)  Stomach,  small,  hard,  and  contracted.  Large,  saddle-shaped  ulcer 
(2  in.  by  2|  in.)  on  lesser  curvature,  quite  shallow,  and  apparently  not  extend- 
ing beyond  submucous  layer.  No  evidence  of  malignancy.  Intense  fibrous 
and  round-celled  infiltration  affecting  all  coats. 

Clinical  History. — Ten  .years  ago  operation  for  gall-stones.  For  one  year 
pain  in  epigastrium,  flatulence,  vomiting,  and  loss  of  weight.  The  portion  of 
stomach  shown  was  resected  and  gastrojejunostomy  performed  by  anterior 
colic  (Polya)  method  and  implantation  of  cut  end  to  side. 


Cyril  Nitch,  M.S.  [   Hon. 

Herbert  J.  Paterson,  M.C.  j   Secs- 
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Case  of  Multiple  Exostoses.1 
By  W.  Rowley  Bristow,  F.R.C.S. 

The  patient  is  a  girl,  aged  16.  The  exostoses  involve  the  regions 
of  the  shoulders,  wrists,  hips  and  ankles.  There  is  deficient  growth 
at  the  epiphysis  of  one  ulna,  only  half  of  the  epiphysis  of  this  ulna 
being  present  and  the  head  of  the  radius  being  displaced. 

Mr.  Laming  Evans:  I  think  Mr.  Bristow  is  wrong  in  saying  that  an 
inequality  in  length  of  parallel  long  bones  is  common  in  these  cases.  In  a 
paper  in  La  Revue  d'Orthopidie  only  a  small  proportion  of  the  cases  quoted 
showed  this  condition.  Possibly,  however,  we  are  now  discovering  it  in  cases 
in  which  it  was  formerly  missed.  Dislocation  of  the  head  of  the  radius  ia 
uncommon.  More  often  a  radius  which  is  longer  than  the  ulna  extends 
downwards,  leaving  the  lower  end  of  the  ulna  away  from  the  wrist  joint. 
Unless  the  exostoses  interfere  with  the  patient's  work,  they  should  he  left 
alone.  In  one  case  I  have  removed  an  exostosis  from  the  inner  Bide  of  the 
knee  in  order  to  enable  the  patient  to  ride. 

Congenital  Malformation  of  the  Right  Femur. 
By  W.  Rowley  Bristow,  F.R.C.S. 

This  child  is  aged  5  months,  and  presents  a  congenital  deformity  of 
the  right  femur.  The  knee  and  hip  joints  were  flexed  at  birth,  but  are 
being  manipulated  by  the  mother  and  are  straightening1.     As 

1  At  a  meeting  oi  the  Sub-section,  held  Deoember  3,  L919. 

JY—  S     1 
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the  child  is  old  enough  to  walk,  I  propose  to  put  on  a  walking  caliper 
splint,  controlling  the  flexion  deformity.  Later,  when  muscular  control 
is  established,  he  will  be  fitted  with  a  high  patten,  and  should  be  able 
to  get  about  quite  well. 

The  X-ray  suggests  the  possibility  of  an  intra-uterine  fracture 
which  has  united,  but  the  appearance  is  probably  due  to  bending  of  the 
bone. 


Fig.  1. 
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Fig.  2. 
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Coxa   Vara    in    a    Child    aged    9    Months.1 

By  K.  C.  Elmslie,  M.S.,  F.E.C.S. 

This  boy,  aged  9  months,  has  a  deformity  of  the  left  femur.  The 
mother  states  that  there  was  a  "  cross  birth  " — one  leg  was  brought 
down,  it  is  not  known  which,  the  left  arm  was  fractured  and  the  left  leg 
was  black  and  blue,  but  no  fracture  in  it  was  diagnosed.  I  saw  the 
child  first  in  December,  1919,  the  condition  being  then  much  as  it  is 
now  ;  the  femur  is  bowed  forwards  and  outwards  in  its  upper  part,  and 
abduction  at  the  hip  is  very  limited ;  there  is  half-an-inch  of  real 
shortening.  X-ray  examination  showed  that  the  neck  of  the  femur 
forms  a  right  angle  with  the  shaft  and  the  latter  is  convex  outwards 
immediately  below  the  great  trochanter  ;  the  actual  neck  of  the  femur 
and  the  epiphysis  of  the  head  of  the  bone  are  normal.  The  appearances 
indicate  that  there  has  been  a  fracture  through  the  region  of  the 
trochanters.  The  pathological  anatomy  differs  from  that  of  the  form 
of  coxa  vara  usually  seen  in  young  children  ;  the  appearances  might 
explain  certain  rare  cases  of  coxa  vara  with  a  well  formed  neck  which  is 
at  right  angles  to  the  shaft.  I  propose  to  treat  the  case  by  an  osteotomy 
through  the  great  trochanter  with  abduction  of  the  lower  fragment  into 
line  with  the  upper. 


At  a  meeting  of  the  Sub-section,  held  January  6,  1920. 
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Osteitis    Deformans. 
By  E.  Laming  Evans,  F.K.C.S. 

This  patient,  a  woman  aged  48,  came  under  my  care  at  the  Roval 
National  Orthopaedic  Hospital  in  1919.  In  1910  she  knocked  her  left 
leg  against  a  form  :  a  swelling  appeared  accompanied  by  a  slight  aching 
pain ;  the  swelling  has  gradually  increased  in  size.  In  1918  it  increased 
rapidly  with  exacerbation  of  the  pain.  At  that  time  she  was  admitted 
into  a  general  hospital  in  London.  The  Wassermann  test  was  carried 
out  twice  and  was  negative.  After  six  weeks'  observation  and  rest  an 
exploratory  incision  was  made  into  the  tibia ;  since  that  time,  however, 
the  pain  has  continued  to  increase.  There  is  now  uniform  thickening 
of  the  upper  two-thirds  of  the  shaft  of  the  left  tibia  with  well  marked 
anterior  curvature ;  the  tibia  is  half-an-inch  longer  than  that  on  the 
right  side.  X-ray  examination  shows  a  uniform  absence  of  definition  of 
cortical  and  cancellous  bone  in  the  upper  third  with  obliteration  of  the 
medullary  cavity.  The  middle  third  shows  in  addition  a  suggestion  of 
cystic  formation  with  sequestra.  For  the  last  fifteen  months  there  has 
been  pain  in  the  back  of  the^  head  and  the  neck  with  tenderness  in  the 
occipital  region  so  that  the  patient  avoids  lying  on  the  back  of  the  head. 
She  thinks  her  head  is  increased  in  size  ;  at  the  present  time  the 
occipito-frontal  circumference  is  21  in.  X-ray  examination  of  the  skull 
shows  thickening  of  the  occipital  and  parietal  bones. 

I  regard  this  as  a  case  of  osteitis  deformans  which  I  thought  worth 
bringing  to  the  notice  of  the  Section  for  the  following  reasons  : — 

(1)  The  definite  traumatic  origin. 

(2)  The  limitation  of  the  disease  after  nine  years  to  a  single  long 
bone. 

(3)  The  anterior  curvature  of  the  affected  tibia,  the  more  usual 
curvature  being  antero-external. 

(4)  The  actual  lengthening  of  the  affected  bone. 

(5)  The  interval  of  eight  years  between  the  commencement  of  the 
disease  and  the  involvement  of  the  second  region,  namely  the  occipito- 
parietal. 

Mi-.  Elmslie  :  I  agree  that  this  ease  i-  one  *•  uae  .    I  should 

have  classed  all  Mr.  Evans's  speoial  points  as  phenomena  which  oommonly 
occur  in  this  disease.     The  only  appearanoe  which  raises  any  difficulty  is  the 
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suggestion  in  the  X-ray  of  the  presence  of  a  cavity  containing  a  sequestrum. 
In  the  Museum  at  St.  Bartholomew's  Hospital  there  are  two  femora  described 
by  Sir  Anthony  Bowlby  in  which  cavities  containing  sequestra  exist  but  in 
which  the  general  appearance  of  the  bone  is  that  seen  in  osteitis  deformans. 
It  has  always  been  a  question  whether  these  bones  should  be  classed  as 
instances  of  Paget's  disease  or  as  chronic  osteomyelitis.  In  this  case  of 
Mr.  Evans's,  however,  I  think  the  changes  in  the  skull  render  the  diagnosis 
certain. 


Fracture    of    the    Carpal    Scaphoid. 

By  E.  Laming  Evans,  F.E.C.S. 

This  man  is  aged  39.  He  injured  his  wrist  in  1917  when  starting 
a  motor  car :  he  was  pushing  down  the  handle  when  the  engine  back- 
fired and  as  the  handle  was  not  released  he  received  the  thrust  of  the 
back-fire  through  the  wrist-joint.  He  has  only  done  a  little  light  work 
since  that  date  and  the  disability  seems  to  be  quite  out  of  proportion  to 
the  physical  signs.  There  is  now  a  slight  swelling  over  the  carpus  with 
tenderness  on  pressure  over  the  scaphoid,  the  grip  is  fair  except  in 
certain  positions  of  extension  when  the  hand  becomes  powerless.  The 
power  of  extension  of  the  wrist  is  poor,  and  extreme  movements  in  all 
directions  are  restricted.  X-ray  examination  shows  a  partially  united 
fracture  through  the  neck  of  the  scaphoid  with  arthritic  changes 
between  this  bone  and  the  os  magnum.  The  fracture  would  appear 
to  have  been  due  to  a  crushing  between  the  down  thrust  of  the  forearm 
and  the  up  thrust  of  the  starting  handle.  If  at  the  time  of  the  back-fire 
the  handle  was  held  with  the  hand  deviated  towards  the  ulnar  side, 
the  head  of  the  os  magnum  would  be  directed  against  the  neck  of  the 
scaphoid  and,  acting  as  a  wedge  against  the  weakest  part  of  the  latter 
bone,  would  produce  a  fracture.  If  on  the  other  hand  the  hand  was 
deviated  towards  the  radial  side,  the  head  of  the  os  magnum  would 
press  against  the  semilunar  and  might  produce  a  dislocation  or  sub- 
luxation of  this  bone. 

Mr.  C.  Max  PAGE  :  I  certainly  think  that  this  injury  is  often  of  the  nature 
of  a  crush  fracture  ;  I  have  recently  had  two  cases  in  which  the  scaphoid  was 
broken  as  the  result  of  a  back-fire.  When  the  pain  and  disability  persist, 
removal  of  the  fragments  by  operation  is  the  best  course  and  in  my  experience 
gives  satisfactory  results  ;  after  operation  the.  wrist  should  be  kept  supported  in 
an  extended  position. 
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Dupuytren's  Contraction. 

By   E.    Laming   Evans,   F.R.C.S. 

The  patient  is  a  pensioner,  aged  32.  The  ring  finger  of  the  right 
hand  is  affected  and  the  condition  appears  to  have  followed  a  traumatic 
arthritis  of  the  first  interphalangeal  joint  caused  by  the  fall  of  the  roof 
of  a  dug-out  in  1915.  The  case  is  of  interest  both  because  of  the  youth 
of  the  patient  and  because  of  the  possible  traumatic  causation. 

Mr.  C.  Max  Page  :  I  have  seen  a  good  number  of  cases  of  Dupuytren's 
contraction  treated  with  fibrolysin  both  by  local  injection  and  by  intra- 
muscular injection.  It  has  seemed  to  me  that  these  injections  have  no 
influence  on  existing  scar  tissue  in  these  cases,  and  I  am  very  doubtful  of  their 
value  in  the  prevention  of  recurrence  of  the  deformity.  I  believe  that  a 
recurrence  of  contracture  after  operation  can  only  be  prevented  by  the  wearing 
of  a  splint  at  night  for  a  period  of  a  year  or  more. 


Section    of    5uroer\>. 
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Ankylosis  of  both  Hip  Joints.1 

By  B.  C.  Elmslie,  M.S.,   F.R.C.S. 

F.  E.  G.,  a  private  in  the  Royal  Defence  Corps,  whilst  acting  as 
guard  at  Trent  in  January,  1917,  was  seized  with  acute  pain  in  both 
hips.  The  pain  came  on  quite  suddenly  and  necessitated  the  man's 
removal  to  a  military  hospital  on  a  stretcher  ;  there  his  case  was  diagnosed 
as  rheumatism  and  he  remained  fifteen  weeks  in  bed.  After  this  he 
received  bath  treatment  at  Buxton.  He  was  finally  discharged  from  the 
Army  on  July  30,  1917.  He  was  admitted  on  January  2,  1920,  to  the 
Special  Surgical  Hospital  of  the  Ministry  of  Pensions  at  Shepherd's  Bush. 
He  was  then  walking  extremely  badly  and  still  suffering  from  considerable 
pain.  The  hips  were  fixed  each  in  a  slightly  flexed  position  and  no 
mobility  could  be  detected ;  attempts  to  force  movement  produced  pain. 
The  X-rays  show  much  enlargement  and  irregularity  of  the  heads  of  the 
femora  with  an  absence  of  the  joint  line,  but  without  clear  evidence 
of  bony  ankylosis.  As  the  man  was  almost  entirely  unable  to  walk, 
I  first  had  him  treated  by  re-education.  This  resulted  in  rapid 
improvement  up  to  a  certain  point  and  at  the  same  time  encouraged 
the  man  to  think  that  he  might  improve  further.  He  walks  now 
from  the  knees  with  the  characteristic  gait  of  a  double  ankylosis  of 
the  hip.  I  think  there  can  be  no  doubt  that  the  condition  was  a 
subacute  infective  arthritis  which  has  left  a  close  fibrous,  or  possibly 
bony,  ankylosis.     The  important  question  at  the  present  time  is  that  of 

1  At  a  mooting  of  the  Sub-seotion,  held  February  3,  1920. 
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surgical  treatment.  The  man's  disability  is  very  great,  and  in  my 
opinion  an  excision  of  one  hip  followed  possibly  later  by  the  same 
operation  on  the  second  hip  is  justifiable  ;  the  alternative  is  an  arthro- 
plasty. I  feel  less  favourably  inclined  to  this,  first  because  it  is  a  more 
severe  operation  and  the  man  is  51  years  of  age,  and  secondly  because  in 
my  experience  it  is  not  unusual  to  get  a  recurrence  of  ankylosis  after 
an  arthroplasty  operation. 

DISCUSSION. 

The  PEESIDENT  :  Whatever  one  does  in  these  cases  of  arthritis  the  cause 
is  not  removed  and  therefore  treatment  is  never  very  satisfactory.  I  am 
inclined  to  agree  that  excision  is  the  best  treatment  in  this  case  and  that  after 
an  arthroplasty  re-ankylosis  is  frequent.  The  man's  present  condition  is 
miserable  and  whatever  is  done  for  him  can  hardly  make  him  worse. 

Mr.  LAMING  EVANS  :  Our  experience  of  excision  is  chiefly  based  on  the 
result  of  excision  of  the  hip  for  tubercle.  I  have  more  than  once  been  struck 
by  the  stability  and  usefulness  of  the  hip-joint  after  excision  :  possibly  the 
opposition  in  London  to  this  operation  arose  because  it  was  devised  in 
Manchester  and  introduced  to  London  thence.  In  Manchester  I  have  seen 
a  case  of  tubercular  hip  in  an  adult  excised  without  hesitation  by  Mr.  Piatt. 
In  this  case  I  should  excise  freely,  displace  the  neck  upwards  and  get  a 
false  joint.  Any  inconvenience  that  the  man  suffers  from  having  a  weak  joint 
cannot  be  greater  than  that  which  he  suffers  at  present. 

Mr.  ELMSLIE  (in  reply)  :  Much  of  the  prejudice  against  excision  of  the  hip 
in  London  is  the  result  of  the  teaching  of  the  late  Professor  Howard  Marsh. 
I  know  that  weak  false  joints  are  common  as  a  result  of  excision  of  the  hip  in 
children,  but  I  believe  that  much  of  the  disability  is  due  to  ineflicient  after- 
treatment,  no  attempt  being  made  to  keep  the  hip  abducted  or  to  support  it 
when  the  patient  begins  to  walk.  I  now  make  it  a  regular  routine  to  excise 
the  head  of  the  femur  in  cases  of  ununited  intracapsular  fracture  when  the 
patient  is  not  too  old.  I. consider  that  an  excised  hip  is  better  than  one  which 
is  chronically  painful.     In  this  case  I  shall  now  certainly  excise  one  hip. 


Congenital  Absence  of  the  Ulna. 
By   A.   S.   Blundell    Bakeabt,   M.C. 

This  child  is  10  weeks  old,  one  of  twins.  The  right  ulna  is  absent 
except  for  a  minute  portion  at  the  elbow.  The  hand  is  slightly  deflected 
to  the  ulnar  side;   there  is  a  dimple  in  the  skin  over  the  middle  of  the 
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radius.  The  right  elbow-joint  is  ankylosed.  In  addition  to  the  elbow 
deformity  there  is  a  congenital  contracture  in  the  region  of  the  shoulder- 
joint,  the  whole  upper  extremity  being  abducted  and  rotated  inwards  ; 
the  whole  limb  is  smaller  than  the  left. 

DISCUSSION. 

The  President  :  This  case  is  interesting  because  in  my  experience  a 
congenital  absence  of  the  ulna  is  extremely  rare.  How  does  Mr.  Bankart 
propose  to  treat  the  child? 

Mr.  BANKART  (in  reply)  :  I  do  not  propose  to  do  anything  for  some  years, 
but  to  wait  and  see  how  the  deformity  progresses. 

The    Use   of    Pneumatic    Pads  in  the  Treatment  of    Ununited 
Fractures  of  the  Humerus. 

By   C.    Max    Page,    F.R.C.S. 

The  principle  of  the  use  of  a  slowly  acting  force  to  reduce  a  mal- 
position or  deformity  is  an  important  one  in  orthopaedics.  Such  a  force 
is  most  often  used  in  the  form  of  a  fixed  splint.  When  some  degree  of 
reduction  has  been  thus  obtained  a  readjustment  of  the  splint  is  carried 
out,  so  that  the  force  which  has  diminished  or  ceased  to  act  is  brought 
to  bear  again ;  that  is  to  say,  a  readjustment  or  often  a  replacement  of 
the  apparatus  is  necessary  in  order  to  "  recharge  the  recoil  spring."  It 
appears  to  me  that  in  some  cases  the  use  of  pneumatic  pressure  could 
effectively  add  to  the  reducing  force  and  increase  its  range  of  action. 

I  first  used  pneumatic  pads  in  1913,  in  conjunction  with  corrective 
plaster  jackets  applied  according  to  the  Abbott  method.  The  air  pad 
replaced  the  felt  packing  between  the  jacket  and  the  prominences  it 
was  desired  to  reduce.  This  application  of  pads«was  certainly  effective, 
and  considerably  increased  the  amount  of  reduction  which  could  be 
effectively  carried  out  by  one  jacket. 

The  pads  were  made  from  sections  of  motor  inner  tubes  of  a  diameter 
of  2^  to  4£  in.  Convenient  lengths  were  from  3  to  9  in.  The  ends  of 
the  tubes  were  vulcanized,  and  an  ordinary  bicycle  tyre  valve  was  set  in 
at  a  convenient  position.  The  tube  was  enclosed  in  a  fabric  case  of  such 
a  size  as  to  limit  its  undue  expansion  when  inflated.  Pads  made  in  this 
way  by  a  competent  tyre  mechanic  retain  pressure  up  to  20  to  30  lb. 
to  the  square  inch,  in  the  same  degree  as  a  bicycle  tyre.    These  pads 
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when  inflated  became  cylindrical  in  form  and  so  exert  pressure  evenly 
along  the  line  of  their  axis.  Clearly,  however,  pressure  can  be  dis- 
tributed as  required  for  any  special  purpose  by  placing  the  pads  between 
two  plaster  casings. 

I  have  recently  employed  these  pads  for  the  treatment  of  certain 
ununited  fractures  of  the  humerus ;  the  aim  being  to  exert  a  graduated 
compression  at  the  seat  of  fracture  along  the  long  axis  of  the  bone. 
I  believe  that  delayed  union  or  non-union  in  this  bone  is  often  the  result 
of  over-extension  by  the  weight  of  the  limb,  there  being  an  absence  of 
any  pressure  along  the  long  axis  of  the  bone.  Pressure  of  this  kind  is 
undoubtedly  of  value  in  stimulating  union  in  fractures  of  the  tibia  and 
femur,  and  there  seems  to  be  no  reason  why  the  method  should  not  be 
equally  effectual  when  applied  to  the  upper  extremity. 

The  method  of  application  is  shown  in  the  two  cases  that  I  bring 
forward.  A  plaster  case  is  applied  over  the  shoulder,  arm  and  forearm 
of  the  affected  side,  usually  with  the  arm  well  abducted  and  with  the 
elbow  flexed  to  a  right  angle.  A  small  pneumatic  pad  is  placed  under 
the  plaster  beneath  the  elbow,  which  is  covered  with  a  felt  pad.  When 
the  plaster  is  hard  the  pad  is  inflated  to  the  degree  necessary  to  push 
the  lower  fragment  of  the  humerus  upwards  in  the  axis  of  the  bone 
against  the  upper  fragment,  the  casing  as  a  whole  maintaining  the 
lateral  stability  of  the  arm.  I  have  not  as  yet  had  sufficient  experience 
of  the  final  results  to  define  the  limitations  of  the  method,  but  I  think 
that  it  affords  a  simple  method  of  carrying  out  a  principle  of  treatment 
which  has  long  proved  effectual  in  the  stimulation  of  delayed  union  in 
the  lower  limb. 

DISCUSSION. 

The  President  :  I  think  this  may  prove  a  very  useful  method. 
pads  have  been  used  before,  hut  the  difficulty  has  been  to  gel  -  .1  instru- 

ment makers  to  make  them  satisfactorily.  Mr.  Page  has  evidently  done  t lie 
right  thing  in  going  direct  to  bicycle  tyre  makers  for  his  supply. 

Mr.   Elmslib  :  We  have  all  Found  the  difficulty  of  supporting  the  lower 

fragment  of  a  fractured  humerus  in  plaster.  There  is  too  commonly  an  idea 
that  extension  is  required  as  a  routine  in  fracture  of  the  humerus:  very  often 
the  exact  opposite  is  the  case  and  upward  pressure  is  wanted.  Looking  at  the 
pads  as  used  hy  Mr.  Page,  1  should  have  though!  that  they  were  scarcely  thick 
enough,  they  should  he  capable  of  an  extension  of  1 '  in.  It  would  be  interesting 
to  see  an  K-ray  photograph  taken  in  the  plaster  before  and  after  inflation  of 
the  pad. 
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Mr.  LAMING  EVANS  :  Have  any  pressure  sores  been  produced  ?  And  does 
Mr.  Page  use  only  one  shape  of  pad  or  as  he  several  different  shapes  ? 

Mr.  PAGE  (in  reply)  :  Without  doubt  a  sufficient  range  of  movement  can 
be  obtained  by  inflation  of  the  pad.  The  diameter  of  the  pad  is  2  in.  and  it 
can  lift  fully  li  in.  I  have  not  had  any  pressure  sores  in  these  cases,  but  I 
have  seen  such  sores  when  using  similar  pads  in  plaster  jackets  for  the  cor- 
rection of  scoliosis.  I  think  that  with  reasonable  precautions,  by  the  use  of 
felt  padding,  and  by  the  avoidance  of  excessive  inflation  of  the  tube,  sores  can 
be  prevented.  It  should  be  remembered  that  a  pad  can  be  inflated  so  as  to 
exert  pressure  of  30  lb.  to  the  square  inch,  under  which  circumstances  it 
becomes  almost  as  hard  and  resistent  as  a  bicycle  tyre.  So  far  I  have  only 
used  one  pattern  of  pad. 
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SUB-SECTION     OF     ORTHOP/EDICS. 

President — Mr.  E.  Muiehead  Little,  F.K.C.S. 


Two  Cases  of  Thickening  of  the  Femur.1 

By  E.  Laming  Evans,  F.R.CS. 

Case  I. — M.  M.,  pensioner,  aged  34,  has  had  pain  in  left  hip,  thigh 
and  knee  which  commenced  in  September,  1916,  and  which  has  been 
permanent  ever  since,  without  intermission.  He  has  been  treated  by 
hot  air,  electricity  and  baths,  both  in  London  and  at  Buxton,  for  eighteen 
months.  Six  injections  of  salvarsan  have  been  given  on  the  chance 
that  the  case  was  syphilitic,  although  a  Wassermann  test  has  always 
proved  negative.  He  complains  of  continuous  pain  in  the  left  thigh, 
during  both  day  and  night,  for  which  slight  relief  is  afforded  by  very 
large  doses  of  aspirin.  The  left  thigh  shows  5  in.  atrophy  lis]  in. 
against  19  in.).  A  slight  thickening  of  the  left  femur  can  be  felt  at  the 
junction  of  the  upper  and  middle  thirds.  Local  heat,  redness  or 
swelling  of  soft  parts  are  absent.  The  X-ray  shows  an  osteosclerosis  of 
the  shaft  of  the  femur,  involving  the  whole  circumference  of  the  shaft, 
but  more  marked  upon  the  median  segment  and  extending  through  the 
middle  and  upper  thirds  as  far  as  the  lesser  trochanter.  The  outlines 
of  the  sclerosed  bone  are  smooth  and  the  internal  structure  is  well 
defined.  The  medullary  canal  is  not  encroached  upon  and  there  is  no 
evidence  of  necrosis  nor  of  chronic  abscess.  The  treatment  bu{ 
is  exposure  of  the  femur  on  its  median  surface  and  a  longitudinal  linear 
osteotomy  exposing  the  medullary  cavity  through  the  Length  of  the 
sclerosed  area. 

1  At  :i  meeting  of  the  Sub  section,  held  March  2,  I 
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Case  II. — R.  T.  P.,  aged  43,  pensioner,  noticed  pain  in  the  left 
thigh  in  February,  1919  ;  and  swelling,  which  started  just  above  the 
left  knee  and  has  gradually  increased  in  circumference  and  extended 
upwards.  Old  standing  scars  in  the  region  of  the  right  iliac  bone 
suggest  an  osteomyelitis  of  the  iliac  bone  in  infancy.  The  right  hip- 
joint  is  freely  movable.  On  January  23,  1920,  when  he  came  under 
observation,  he  said  he  had  lost  6  st.  in  the  preceding  twelve  months. 
The  left  thigh  showed  a  hard  fusiform  enlargement  in  the  lower  three- 
quarter,  involving  the  femur.  The  left  inguinal  glands  were  enlarged 
but  discrete.  An  X-ray  shows  a  fusiform  periosteal  thickening  of  the 
middle  third  of  the  femur  with  spicules  of  bone  projecting  obliquely 
from  the  shaft.  On  February  13,  1920,  an  incision  on  the  inner  side  of 
the  middle  of  the  thigh  exposed  a  cavity  containing  semi-solid  gelatinous 
material.  At  the  bottom  of  the  cavity  the  periosteum  was  thickened 
and  studded  with  bony  spicules.  An  incision  on  the  outer  side  of  the 
thigh  exposed  a  new  growth  formation  f  in.  thick  attached  to  and 
growing  from  the  periosteum.  A  section  from  this  growth  is  exposed. 
A  report  on  the  semi-solid  material  states  that  a  few  streptococci  and 
staphylococci  were  found,  but  the  specimen  was  almost  sterile.  The 
tissue  cells  present  were  almost  entirely  lymphocytes,  together  with  a 
few  endothelial  cells.  The  specimen  appears  to  be  an  inflammatory 
exudate. 

DISCUSSION. 

The  PRESIDENT  :  The  remarkable  thing  about  the  first  patient  is  that  he 
alleges  that  he  has  severe  pain,  but  shows  no  evidence  of  it ;  probably  this  is 
a  case  of  osteosclerosis.  The  best  chance  of  improvement  appears  to  be  by 
cutting  down  upon  the  bone  and  drilling  a  series  of  holes  into  it,  or  cutting  a 
linear  incision  into  it  with  a  saw. 

Mr.  Elmslie  :  In  the  second  case  there  are  three  points  which  make  me 
disagree  with  the  diagnosis  of  sarcoma  ;  (l)  In  the  microscopic  section  there  is 
no  evidence  of  the  presence  of  sarcomatous  tissue,  but  only  signs  of  infiltration 
and  chronic  inflammation  ;  (2)  the  skiagram  shows  a  definite  curvature  of  the 
femur  ;  and  (3)  in  the  X-ray  there  is  an  appearance  suggestive  of  the  presence 
of  a  long  central  sequestrum.  I  think  that  probably  this  is  a  case  of  chronic 
osteomyelitis,  and  that  for  some  reason  the  periosteal  bone  has  taken  on  ;i  spiky 
form  which  is  often  associated  with  a  sarcoma.  I  believe  that  if  Mr.  Evans 
had  cut  more  deeply  into  the  bone  he  would  have  found  inflammatory  tissue. 

Mr.  WAREEN  Low:  I  quite  agree  that  the  case  is  probably  one  of  quiet 
necrosis,  the  infection  presumably  being  of  low  virulence.  This  seems  most 
probable  because  the  patient  has  had  an  osteomyelitis  elsewhere.  The  \-ra\ 
docs  not  quite  suggest  a  sarcoma;  the  spicules  are  not  as  directly  at  right 
angles  to  the  bono  as  they  often  are  in  sarcoma. 
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Case  of  Achondroplasia. 

By  W.  T.  Gordon  Pugh,  M.D. 

The  patient  is  a  girl,  aged  7,  whose  height  is  only  3;H  in.,  about  the 
height  of  a  child  aged  3£.  She  presents  the  usual  characteristics — the 
stunted  arms  and  legs,  contrasting  with  the  trunk  of  normal   size,  the 


Fig.  i. 
Achondroplasia.     Child,  a 


short  fat  "trident"  hands,  with  digits  all  Dearly  the   same   length  and 
showing  the  deviation  of  the  ring  from  the  middle  finger,  and  thedoi 
lumbar  kyphosis,  closely  resembling  that  seen  in  rickets.     The  clavicles, 
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sternum  and  ribs  are,  as  usual,  unaffected.  The  child  is  bright  and 
fairly  intelligent.  The  skin,  hair  and  thyroid  gland  appear  normal,  and 
the  Wassermann  reaction  is  negative-  The  stunted  bones  of  the  limbs 
have  broad  ends,  the  shafts  are  not  abnormally  bent,  and  there  is  normal 
movement    of    all    the    joints    except    the    elbows.     The    latter   joints 


Fig.  2. 
Normal  child,  aged  7,  for  comparison. 


cannot  be  fully  extended  by  about  30°,  and  there  is  cubitus  valgus, 
the  deviation  outward  of  the  forearms  being  about  35°.  The 
measurements  compared  with  those  of  a  normal  child  of  the  same 
age  are  : — 
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Indies 

Height... 

•• 

Normal      43 

Base  of  skull  to  infragluteal  fold   ... 

19J 

m 

Infragluteal  fold  to  sole  ... 

10 

m 

Acromion  to  tip  of  fingers 

13 

19J 

Humerus 

5 

7| 

Ulna     ... 

5 

6J 

Femur  ... 

6 

10* 

Tibia     ... 

5| 

9J 

Between  anterior  superior  spines  ... 

6 

6i 

Girth  of  skull     ... 

21 

20 

Fig.  3. 
Achondroplasia.     Child,  aged  7. 


X-ray  photographs  show  that  the  bone  in  the  epiphyses  is  less  than 
normal,  whilst  the  diaphyses  show  a  slight  capping,  this  indicating  that 
the  periosteal  bone  has  not  been  completed  by  the  addition  of  endo- 
chondral bone,  which  the  epiphysis  normally  deposits  at  the  ends  of  the 
diaphysis. 
jy— s  2 
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The  aetiology  of  the  condition  appears  to  be  still  unsettled.  Some 
think  it  is  simply  a  biological  variation  similar  to  that  seen  in 
certain  breeds  of  dogs.  It  has  been  suggested  that  it  may  be  due  to 
under-secretion  by  the  pituitary,  thyroid,  and  thymus,  and  over-secre- 
tion by  the  intestinal  glands.  Jansen,  of  Leiden,  eight  years  ago, 
produced  evidence  that  this  disturbance  in  the  development  of  the 
skeleton  may  result  from  pressure  upon  the  foetus  at  a  very  early  period, 
from  the  third  to  the  sixth  week,  by  a  amnion  either  too  small  or  over- 
distended  with  fluid.  As  to  treatment,  he  suggests  that  having  regard 
to  the  fact  that  the  pituitary  gland  has  been  found  reduced  in  size  in 
severe  cases,  the  prolonged  administration  of  pituitary  extract  in  small 
doses  may  possibly  stimulate  growth,  although  it  will  never  cure 
achondroplasia.  I  do  not  know  whether  this  has  been  tried.  Eecently 
Professor  Keith  has  declared  that,  although  experiments  upon  the 
thyroid  have  failed  to  produce  achondroplasia,  and  microscopic  examin- 
ation has  revealed  no  changes  in  the  thyroid  gland,  these  cases  may 
safely  be  grouped  as  growth  disturbances  due  mainly  to  alterations 
in  some  of  the  functions  of  the  thyroid  gland.  It  is  generally  agreed, 
however,  that  thyroid  medication  has  no  influence  on  the  growth  in 
achondroplasia. 

Exostosis  of   the  Radius. 

By  W.   T.   Gordon   Pugh,  F.B.C.S. 

In  this  boy,  aged  15,  there  is  an  exostosis,  about  1£  in.  wide  and 
raised  about  \  in.,  arising  from  the  lower  end  of  the  radius  just 
above  the  epiphyseal  line.  The  boy  says  that  he  has  noticed  it  about 
two  years,  and  he  thinks  that  it  has  grown  recently,  especially  since  he 
knocked  it  a  few  weeks  ago.  It  gives  him  no  trouble  at  present, 
but  as  he  wishes  to  enter  the  Navy  it  will  probably  be  advisable  to 
remove  it. 

Mid-carpal  Fracture  Dislocation. 
By    K.    C.    Elmslie,    M.S.,    F.B.C.S. 

T.  B.,  aged  38,  had  an  accident  to  his  left  hand  in  January,  1916. 
He  was  in  the  hold  of  a  ship :  a  heavy  sling  swung  against  him, 
threatening  to  pin  him  against  the  side  of  the  hold ;  he  protected  him- 
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self  by  holding  out  his  hands  and  knee.  The  sling  forced  the  left  wrist 
into  a  hyperextended  position.  The  injury  was  treated  in  a  military 
hospital  as  a  fracture.  The  hand  recovered  to  a  certain  extent,  but  the 
condition  has  for  a  long  time  been  stationary.  The  styloid  processes 
are  at  the  normal  level ;  on  the  posterior  surface  of  the  wrist  the  ends 
of  the  forearm  bones  are  less  prominent  than  on  the  right  side,  and  the 
posterior    surface    of  the  carpus    is  more    prominent.      The -wrist    is 


Midcarpal  fracture  dislocation. 


ordinarily  held  in  a  straight  line  with  the  forearm,  and  only  about  30 
flexion  and  no  extension   is  possible  from    this,    and    no  abduction  or 
adduction  is  possible. 

The  X-ray  shows  a  fracture  of  the  scaphoid  ;  one  half  of  the 
scaphoid  and  the  semilunar  have  remained  in  their  proper  apposition 
with  the  radius  ;  the  remainder  of  the  carpus  is  dislocated  backwards ; 
the  styloid   processes  of  both  radius   and  ulna  have  been  fractured.     1 
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have  seen  three  exactly  similar  injuries  to  the  carpus  within  a  period  of 
a  few  months.  I  think  this  rnidcarpal  fracture  dislocation  requires 
recognition  as  a  definite  type  of  injury,  resulting  in  certain  cases  from 
forcible  hyperextension  of  the  wrist.  I  propose  in  this  case  to  remove 
the  semilunar  and  the  proximal  half  of  the  scaphoid. 

DISCUSSION. 

The  President  :  The  man  has  at  present  a  very  stiff  hand.  I  think  that 
the  operation  proposed  will  probably  improve  him,  and  in  any  case  it  is  not 
likely  to  make  him  worse  ;  I  therefore  agree  that  it  is  advisable. 

Mr.  P.  B.  EOTH :  I  should  like  to  know*  whether  any  attempt  has  been 
made  to  improve  the  condition  by  forcing  movement  under  an  anaes- 
thetic ;  if  not,  I  think  this  could  be  done  before  the  operation  is  carried 
out. 

Mr.  LAMING  EVANS  :  I  do  not  quite  understand  why  Mr.  Elmslie  pro- 
poses to  remove  only  half  the  scaphoid.  I  think  a  better  joint  would  be  left 
if  the  w7hole  bone  were  removed. 


Cyst  of  the  Head  of  the  Tibia. 

By  K.  C.   Elmslie,  M.S.,  F.E.C.S. 

This  boy  is  aged  10.  About  a  year  ago  he  had  a  fall,  striking  the 
left  knee  on  the  ground ;  he  was  able  to  walk  home,  but  the  same  night 
a  considerable  swelling  appeared,  involving  the  whole  of  the  knee  and 
accompanied  by  much  pain.  He  was  not  seen  by  a  doctor  till  a  week 
later  and  he  was  then  treated  only  by  a  bandage ;  he  was  not  confined 
to  bed  at  all.  After  the  application  of  the  bandage  the  swelling 
decreased,  but  it  has  never  disappeared  completely ;  there  has  been 
some  pain  ever  since,  but  no  difficulty  in  walking  except  when  the  boy 
has  walked  for  a  considerable  time ;  he  is  otherwise  healthy  and  has 
always  been  so.  At  the  present  time  there  is  a  hard  hemispherical 
swelling  about  2  in.  in  diameter  situated  at  the  inner  side  of  the  head  of 
the  tibia.  The  skin  moves  freely  over  it,  and  there  are  no  signs  of 
inflammation  ;  there  is  no  evidence  of  implication  of  the  knee-joint. 
There  is  a  slight  degree  of  knock-knee.  The  X-ray  shows  a  clear  cystic 
condition,  involving  the  upper  end  of  the  shaft  of  the  tibia  for  a  distance 
of  about  2  in.,  extending  to  the  inner  surface  and  up  to  the  inner  half 
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of  the   epiphyseal  line  ;  there  is  a  small  portion  of  healthy  tibia  left  at 
the  outer  side. 

I  believe  this  to  be  a  case  of  simple  cyst  of  the  tibia,  and  I  propose 
to  treat  it  by  opening  the  cavity,  curetting  it  thoroughly  and  crushing  in 
part  of  the  wall. 


Cyst  of  the  bead  of  the  tibia. 


DISCUSSION. 

Mr.  P.  B.  Roth  :  What  is  the  prognosis  after  an  operation  of  curetting 
and  crushing  in  the  wall  ?  Does  the  cyst  always  heal,  and  are  there  no 
complications  ? 

Mr.  H.  A.  T.  FAIRBANK:  I  am  not  quite  clear  as  to  Mr.  Elmslie'a  reasons 
for  considering  this  to  he  a  cyst  and  not  a  myeloma. 

Mr.  ELMSLIE  (in  reply)  :  In  cases  of  cyst  of  the  femur,  humerus  and  tibia 
upon  which  1  have  operated,  healing  lias  taken  place  satisfactorily  :   the  I 
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around  ihas  sclerosed  and  become  strong  enough  for  use,  but  a  slight  cystic 
appearance  has  remained.  In  no  case  was  there  further  growth  or  extension 
or  recurrence.  My  feeling  that  this  is  a  cyst  is  based  entirely  upon  analogy 
with  other  cases  ;  I  agree  that  it  is  possible  that  I  am  wrong,  and  that  I  shall 
find  on 'operation  that  there  is  myeloma. 


Congenital    Absence    of    the    Tibia*. 
By   B.  C.   Elmslie,  M.S.,   F.E.C.S. 

The  patient  is  a  girl  aged  13  years  8  months.  The  deformity  is 
congenital,  and  no  treatment  has  so  far  leen  carried  out.  The  tibia  is 
absent  in  both  the  lower  limb?,  the  patella  and  the  condyles  of  the  femur 


Congenital  absence  of  the  tibite.     Photograph  of  the  right  lower  limb. 

being  apparently  normal.  The  head  of  the  fibula  on  either  side  is 
large  and  articulates  with  the  outer  side  of  the  external  condyle.  The 
feet  are  in  a  state  of  severe  talipes  varus,  on  the  right  there  are  four 
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toes  with  a  deep  cleft  between  the  first  and  second,  as  in  a  lobster-claw 
deformity.     On  the  left  side  the  great  toe  is  absent. 

The  child  gets  about  well  on  the  knees.  I  propose  to  amputate  at 
the  knee  on  each  side,  and  will  present  a  further  report  on  the  anatomy 
of  the  parts  removed  at  a  later  meeting. 

The  President  :  This  is  a  very  remarkable  case.  I  have  only  seen  about 
six  cases  of  absence  of  the  tibia,  and  never  one  with  so  much  displacement  of 
the  fibula.  I  agree  that  there  is  nothing  to  be  done  short  of  amputation  ;  if  it 
were  not  for  the  shortening  the  girl  would  do  very  well  without  artificial 
limbs. 

Birth  Palsy  with  Dislocation  of  the  Head  of  the  Radius. 
By  R.  C.  Elmslie,  M.S.,  F.R.C.S. 

F.  S.,  a  girl  aged  15A,  has  had  a  deformity  of  her  right  arm  since 
birth.  No  history  of  the  birth  or  early  condition  is  available.  No 
treatment  appears  to  have  been  carried  out.  The  arm  is  held  a  little 
away  from  the  side  with  the  elbow  flexed  and  the  forearm  supinated. 
Movements  of  abduction  and  rotation  at  the  shoulder  are  restricted. 
Full  extension  of  the  elbow  is  impossible,  and  pronation  of  the  forearm 
is  also  absent.  Active  use  is  present  in  all  the  muscles  of  the  limb 
except  the  pronator  radii  teres,  but  the  deltoid,  triceps  and  extensors  of 
the  wrists  and  fingers  are  weak.  The  muscles  all  react  to  a  faradic 
current,  including  the  pronator  radii  teres. 

An  X-ray  photograph  shows  a  forward  subluxation  of  the  head  of 
the  radius  and  a  great  prominence  in  front  of  the  tuberosity. 

The  chief  interest  of  the  case  consists  in  the  supination  deformity 
and  in  the  presence  of  the  subluxation  of  the  head  of  the  radius.  I  do 
not  think  that  excision  of  the  head  of  the  radius  is  advisable,  as  it  will 
probably  weaken  the  arm  ;  the  girl  gets  very  good  use  out  of  the  hand 
as  it  is.  I  propose  to  limit  treatment  to  manipulation  and  exercises 
for  the  joints  and  electrical  treatment  of  the  weakened  muscles. 

DISCUSSION. 

The  President  :  I  have  never  seen  a  case  of  fixed  supination  deformity. 
There  is  a  little  passive  pronation  possible,  and   this  appears  to  be  limited  by 
the  prominence  of  the  bicipital  tuberosity.      1  agree  boat  operative  fcreatmei 
inadvisable. 
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Mr.  H.  A.  T.  FAIRBAKK  :  I  have  a  case  now  under  treatment  in  which  there 
is  a  limitation  of  pronation,  but  this  is  due  to  previous  treatment,  the  fore- 
arm having  been  held  in  a  supinated  position,  and  having  become  stiff  in  the 
new  position ;  it  is  improving.  I  have  seen  several  cases  of  subluxation 
of  the  head  of  the  radius,  but  most  of  them  have  had  limitation  of 
supination. 

Mr.  LAMING  EVANS  :  Is  there  a  more  active  response  to  faradic  stimula- 
tion of  the  biceps  in  this  case  than  in  other  cases  of  birth  palsy  ?  It  is 
interesting  to  note  that  subluxation  occurs  in  these  cases  both  in  the  shoulder 
and  in  the  radius  ;  presumably  this  was  due  to  retraction  of  muscles  which 
recovered  early. 


Case    for    Diagnosis. 

By  Paul  Bernard  Both,  F.B.C.S. 

Patient,  a  boy,  aged  4,  with  waddling  gait.  He  had  never  walked 
properly,  but  always  with  the  toes  turned  out,  rocking  from  side  to  side 
with  each  step.  He  had  been  taken  previously  to  two  hospitals,  at  one 
of  which  he  was  treated  for  a  time  with  long  external  splints,  but  these 
had  not  been  able  to  keep  the  legs  from  twisting.  He  had  suffered  from 
rickets,  as  evidenced  by  slightly  bowed  tibias  and  enlarged  lower  radial 
epiphyses. 

The  gait  was  characteristic  of  double  congenital  dislocation  of  the 
hip-joints,  but  the  radiogram  by  Dr.  W.  Ironside  Bruce  showed  no 
abnormality  of  outline  of  bones  to  suggest  this  or  any  other  deformity. 
When  the  patient  was  lying  supine,  passive  abduction  of  each  thigh 
was  limited  to  45°.  The  thighs  were  kept  rotated  out  80°,  but  could  be 
untwisted  so  as  to  make  the  toes  point  straight  up,  by  using  moderate 
force. 

(Since  writing  the  above  it  has  been  suggested  by  Dr.  Martin  Berry 
that  in  all  probability  this  is  a  case  of  abnormal  torsion  of  the  femoral 
shaft.) 

Mr.  Laming  Evans  :  There  may  be  a  waddling  gait  in  any  case  of 
weakness  or  deficiency  of  the  pelvi-trochantcric  muscles.  I  should  look  upon 
this  case  as  one  of  weakness  occurring  in  a  child  suffering  from  rickets. 
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Dupuytren's   Contracture  in  a  Young    Man   following    Injury 
(shown  before  and  after  Operation).1 

By    Paul    Bernard    Both,    F.B.C.S. 

S.  S.,  aged  31,  was  wounded  in  January,  1916,  near  Arrnentieres, 
with  a  rifle  grenade  splinter  in  the  ring  finger  of  the  left  hand.  There 
was  a  small  flesh  wound  situated,  as  can  be  seen  by  the  scar  on  the 
palmar  aspect  of  the  ring  finger,  at  the  junction  of  the  middle  and  distal 
phalanges.  After  a  month  it  was  completely  healed,  though  there 
seems  to  have  been  some  suppuration,  and  patient  thought  nothing 
more  about  it  and  returned  to  duty.  He  was  treated  the  whole  time  at 
an  "advanced  dressing  station." 

In  December,  1916,  patient  "  began  to  feel  something  tight  pulling 
down  his  finger,  and  it  became  bent  towards  the  palm.  This  got  worse 
gradually  and  when  shown  on  November  4,  1919,  the  ring  finger  was 
flexed  60°  at  its  metacarpophalangeal  joint,  the  interphalangeal  joint 
not  being  affected.  A  very  prominent  ridge,  due  to  the  contracted 
palmar  fascia,  was  seen  in  the  palm,  leading  up  to  the  base  of  the  ring 
finger :  to  this  ridge  the  skin  was  adherent,  as  shown  by  puckered 
dimples  and  transverse  ridges  at  several  places. 

Note. — The  little  fingers  of  both  hands  had  been  contracted  ever 
since  the  patient  could  remember,  but  had  never  given  any  trouble. 

Kemarks. 

I  suggest  that  the  points  of  interest  about  this  case  are  :  (1)  The 
manner  of  causation  ;  (2)  the  youth  of  the  patient ;  and  (3)  the  treatment 
to  be  adopted. 

(1)  There  is  no  doubt  this  is  a  true  case  of  Dupuytren's  contracture. 
The  cause  of  the  condition  is  not  definitely  known  :  but  in  this  case  it  is 
probable  that  organisms  of  suppuration  have  gained  entry  to  the 
prolongation  of  the  fascia  on  the  ring  finger,  spread  down  it  to  the  palm 
and  have  set  up  a  septic  fibrositis  in  it. 

(2)  The  youth  of  the  patient — he  was  aged  28  when  the  contraction 
commenced — is  certainly  worthy  of  special  note.     In  all  descriptions  of 

1  This  caso  was  shown  to  the  Members  of  the  Sub  section  at  their  Mooting  on  Deoeml 
1919,  before  operation.    See  Proceedings,  L919-20,  xiii  (Soot.  Surg.,  Sub. -soot.  Orthop,),  p.  113. 
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the  condition  the  writers  have  insisted  on  the  advanced  age  of  the 
patients.  Thus  Noble  Smith  recorded  seventy  cases  of  this  condition, 
all  of  which  occurred  in  elderly  people  (quoted  by  Bradford  and  Lovett). 
(3)  In  the  treatment  of  these  cases  I  prefer  to  adopt  Adams's 
operation  performed  in  the  manner  he  described,  and  followed  by 
bandaging  the  finger  in  complete  extension  to  a  straight  splint. 

Operation  was  performed  on  November  7.  Under  chloroform 
anaesthesia  the  skin  of  the  palm  was  punctured  with  a  fine  tenotome 
in  eight  or  nine  places  just  to  one  side  of  prominent  parts  of  the  tense 
fascia.  At  each  puncture  the  tenotome  was  introduced  with  the  flat  of 
its  blade  almost  parallel  with  the  surface  of  the  palm  and  it  was  gently 
insinuated  between  the  skin  above  and  the  prominent  band  of  fascia 
beneath.  The  blade  was  then  rotated  90°  until  its  edge  was  at  right- 
angles  to  the  fascia  and  the  fascia  was  then  divided  by  cutting  down 
into  the  palm.  Traction  was  simultaneously  made  on  the  flexed  finger, 
and  as  each  part  was  divided,  the  finger  gradually  straightened  until  it 
lay  completely  extended.  A  straight  splint  was  applied  and  kept  on  for 
a  week  :  after  this  it  was  removed  during  the  day,  but  applied  for  a 
further  two  weeks  at  night. 

The  operation  has  resulted  in  a  complete  cure,  with  full  power  of 
extension  and  flexion. 

The  President:  Many  of  us  saw  this  case  a  few  months  ago  and  we 
must  congratulate  Mr.  Both  on  the  treatment.  Possibly,  as  the  case  may 
be  one  due  to  sepsis,  the  prognosis  may  be  better  and  relapse  less  likely, 
for  the  septic  element  having  subsided  there  cannot  be  the  tendency  to 
progress  that  is  present  in  a  true  Dupuytren's  contraction. 


J* 
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Case    of    Genu    Varum    of    Late    Onset.1 

By  C.  Jennings  Marshall,  F.E.C.S. 

J  W,  A  youth,  aged  18,  applied  at  the  out-patient  department  of 
Kings  College  Hospital  for  relief  of  bandy  legs.  Occupation  hotel 
porter.  Nothing  abnormal  was  noticed  before  a  year  ago,  and  there 
was  little  change  till  six  months  back  when  the  condition  rapidly 
became  worse  till  the  present  time.  Throughout  this  period  no  other 
departure  from  general  health  has  been  noticed.  There  is  no  historj 
of  previous  illness.  The  parents,  both  of  them  of  average  stature, 
while  confirming  the  above  history  in  every  respect,  state  that  the 
patient  is  distinctly  inferior  to  his  brothers  in  height  and  m  general 
build.  To  the  best  of  their  knowledge  the  patient  suffered  from  no 
illness  during  his  childhood.  . 

The  patient  is  a  sallow,  greasy-skinned  youth  some  5  ft.  -i  in.  in 
height  The  lower  limbs  show  severe  genu  varum,  the  knees  being 
5  in  apart,  with  the  malleoli  in  contact.  Curvature  has  taken  place  at 
both  knees,  more  so  on  the  left  side.  In  each  instance  the  lemur  and 
tibia  share  in  the  deformity,  the  tibia  showing  the  greater  change 
Palpation  reveals  just  above  the  inner  condyles  of  the  femora  a  small 
expansion  of  the  bone  at  the  level  of  the  epiphyseal  cartilage.  1  h< 
no  such  change  in  the  tibia.  Examination  of  the  bony  parts  oU- whore 
shows-  the  lower  ends  of  the  radius  and  ulna  seem  expanded  :  the 
radial  styloid  is  lower  than  usual ;  no  other  notable  bony  abnormalities 
are  to  be  found  ;  the  trochanters  exhibit  normal  relationships.     \  isoeral 

i  At  the  Annual  General  Meeting  of  the  Sub-seetion.  held  May  I,  11 
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findings :  Severe  gingivitis ;  throat  and  tonsils  negative ;  heart  and 
lungs  normal.  Abdomen  :  The  spleen  is  slightly  tender  and  descends 
to  two  finger-breadths  below  the  ribs  on  inspiration ;  nothing  else  of 
note.  Examination  of  glands  and  joints  yields  negative  results. 
Urine  :  No  albumin,  no  sugar.  Wassermann  reaction  negative.  Blood 
examination:  Eed  cells,  5,100,000;  colour  index,  0'95 ;  leucocytes,. 
21,000  ;  polymorphs,  85  per  cent. 


Radiograms  show  changes  in  the  bones  concerned  that  are  fairly 
typical  of  rickets.  The  epiphyseal  interval  is  increased  and  the  adjoining 
parts  of  the  diaphyses  and  epiphyses  show  rarefaction  with  a  billowy 
sort  of  appearance.  In  the  case  of  the  femora  the  softened  tissue 
projects  on  the  inner  side,  as  it  were  squeezed  out.     Both  in  the  femora 
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and  in  the  tibiae  these  changes  affect  only  the  inner  aspect  of  the 
epiphyseal  region.  On  the  outer  sides  fusion  of  epiphysis  and  diaphysis 
seems  already  to  have  taken  place.  At  the  wrists  identical  changes  are 
seen  at  the  epiphyseal  lines  in  their  entirety.  Apparently,  there  is 
delayed  growth  of  the  ulnae,  the  line  lying  much  higher  than  that  of  the 
radius.  In  addition,  the  line  in  the  radius  has  a  curious  obliquity 
directed  downwards  and  to  the  radial  side.  The  hip  regions  present  no 
pathological  change. 

The  feature  of  the  case  chiefly  meriting  attention  is  the  curious 
selective  action  of  the  pathological  process  at  the  epiphyses  in  the  knee 
region.  Accepting  the  process  as  being  essentially  the  same  as  rick 
we  have  to  decide  whether  the  case  is  one  of  late  rickets  or  of  continued 
rickets.  If  it  is  a  case  of  continued  rickets,  why  has  fusion  occurred 
already  on  one  side  of  the  epiphyses,  two  years  in  advance  of  the 
usual  date  ?  I  can  find  no  information  as  to  whether  the  two  sides 
fuse  simultaneously  in  the  normal  individual;  it  seems  a  point  worth 
investigating,  but  in  any  case  it  is  difficult  *to  see  how  such  fusion 
could  occur  in  face  of  a  pathological  process  of  the  extent  now  present 
in  the  inner  epiphyseal  zones. 

The  question  of  the  production  of  the  deformity,  given  fusion  of  the 
outer  zone  and  greater  pressure  on  a  wide  band  of  soft  bone  at  the 
inner  zone,  seems  to  present  no  great  difficulties. 

The  history  would  appear  to  indicate  a  somewhat  deficient  growth 
of  bone  in  general.  We  have  physical  signs  of  a  toxaemia — a  large 
spleen,  and  a  pasty,  greasy  skin.  The  gingivitis  may  be  the  source — 
the  therapeutic  test  should  decide  this  question  for  us.  We  do  not 
know  its  duration  however  ;  from  the  history  of  the  deformity  and  from 
the  peculiarities  at  the  knees  already  pointed  out,  it  would  appear  to  be 
recent.  It  would  be  an  advantage  to  know  whether  in  addition  the 
case  is  not  complicated  by  some  glandular  insufficiency. 

There  is  no  evidence  for  placing  the  case  in  the  categorv  of 
"  nephritis  associated  with  deformities  at  the  knees,"  described  in  the 
Lancet  of  January  3,   1920. 

The  treatment  to  be  adopted  will  be  as  follows:  (1)  Attention  to 
general  hygiene  and  dental  toilet.  ('2)  Thyroid  feeding  for  a  while. 
(3)  Gradual  correction  of  the  deformity  by  screw  pressure  on  metal 
plates  embedded  in  plaster  cases  gripping  thighs  and  legs.  i  After 
a  suitable  period  of  recumbency,  sufficient  to  procure  correction,  the 
wearing  of  knee  splints  with  moulded  thigh  and  calf  piece-,  and  irons 
to  the  ankles. 
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DISCUSSION. 

The  President  :  I  quite  agree  that  this  interesting  case  resembles  rickets, 
but  the  condition  is  not  typical  of  this  or  of  any  other  definite  disease.  The 
most  important  question  is,  what  treatment  should  be  carried  out  ? 

Mr.  E.  C.  ELMSLIE  :  I  suppose  we  must  call  this  late  rickets,  but  in  most 
of  the  cases  that  have  been  described  under  that  name  the  changes  have  been 
more  characteristic  of  rickets  than  are  those  seen  in  this  boy.  The  bone 
changes  which  we  call  "  rickety  "  are  apparently  not  always  due  to  the  same 
cause  ;  thus  in  renal  insufficiency  in  children  and  also  in  cases  of.  intestinal 
infantilism  we  see  epiphyseal  changes  and  deformity  of  the  long  bone  in- 
distinguishable from  those  of  true  rickets.  In  this  case  the  changes  are  also 
similar  to  those  of  rickets  and  here  chronic  sepsis  is  the  cause.  The  indications 
for  treatment  are,  evidently,  first  to  combat  the  septic  condition  and  secondly 
to  vary  the  diet,  giving  particularly  such  food  as  we  know  from  our  experience 
of  rickets  will  assist  ossification. 

Mr.  MARSHALL  (in  reply)  :  I  intend  to  treat  the  case  by  combating  the 
septic  condition  and  by  dieting ;  I  have  also  been  trying  thyroid  extract.  I 
propose  to  take  him  into  hospital,  and  acting  on  the  assumption  that  if  the 
bones  will  bend  out  of  shape,  they  can  be  bent  back  into  shape — to  attempt  to 
correct  the  deformity  by  pressure. 

Case  of  Paralytic  Dislocation  of  the  Hip. 
By   E.   C.   Elmslie,  F.K.C.S. 

The  patient  is  a  boy,  aged  15.  He  had  infantile  paralysis  as  a  baby. 
The  right  lower  limb  is  now  affected.  The  limb  is  3^  in.  short.  The 
muscles  around  the  hip  are  fairly  strong  ;  all  groups  seem  to  be  active. 
The  thigh  muscles  are  active,  but  below  the  knee  the  tibialis  anticus  is 
missing,  the  rest  of  the  anterior  tibial  group  and  the  peronei  being 
active.  The  calf  muscles  are  absent,  with  the  exception  of  the  long 
flexors  of  the  toes.  There  is  talipes  calcaneo-valgus.  There  is  a  scar 
on  the  outer  side  of  the  foot ;  what  operation  has  been  performed  I  do 
not  know.  The  hip  is  dislocated,  the  head  of  the  femur  being  palpable 
at  the  level  of  the  anterior  superior  iliac  spine,  the  femoral  neck  is 
apparently  much  anteverted.  An  X-ray  photograph  shows  that  the 
femoral  head  is  well  formed,  but  that  the  acetabulum  is  shallow  and 
the  upper  margin  much  flattened. 

True  paralytic  dislocation  of  the  hip  is  in  my  experience  very  rare, 
if  it  ever  exists.    Ono  can  understand  a  dislocation  occurring  in  a  case  of 
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severe  paralysis  with  some  persistent  adductors  and  flexors  and  no 
gluteal  muscles.  But  though  dislocations  are  seen  in  such  cases,  they 
are  generally  incomplete.  In  this  case  there  is  a  complete  dislocation 
in  a  comparatively  mild  paralysis.     I  have  seen  one  such  case  before  in 


Paralytic  dislocation  of  th<'  hip. 


which  the  paralysis  and  the  completeness  of  the  dislocation  wore  very 
similar.  It  is  possible  that  the  dislocation  is  not  really  paralytic,  but 
should  rather  be  called  a  dislocation  in  a  paralysed  limb. 
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I  should  like  to  hear  opinions  as  to  the  possibility  of  treatment, 
whether  it  would  be  possible  to  reduce  the  dislocation  with  any  prospect 
of  retention,  or  whether  an  extension  instrument  should  be  worn. 


DISCUSSION. 

The  PRESIDENT  :  I  do  not  think  that  Mr.  Elmslie  need  alter  his  opinion  as 
to  the  occurrence  of  complete  paralytic  dislocation  in  this  case,  as  it  is  quite 
possible  that  this  is  really  a  congenital  dislocation  in  a  limb  in  which  an  attack 
of  poliomyelitis  has  subsequently  occurred.  In  the  cases  of  paralytic  disloca- 
tion that  I  have  seen  there  has  been  a  much  more  extensive  paralysis.  I  hope 
that  we  shall  hear  some  suggestion  as  to  treatment. 

Mr.  FAIEBANK :  I  have  seen  a  case  of  paralytic  dislocation  recently,  and 
in  this  the  limb  was  flail  and  useless.  In  Mr.  Elmslie's  case  I  feel  certain 
that  the  limb  is  so  good  that  an  effort  might  be  made  to  reduce  the  dislocation. 
I  have  read  that  an  operation  is  being  done  in  America  in  which  a  chisel 
is  driven  into  the  ilium  above  the  acetabular  margin  and  wedges  of  bone 
inserted,  with  a  view  to  forming  a  shelf  which  will  prevent  the  head  of  the 
femur  from  slipping  upward.  I  do  not  quite  gather  on  what  ground  Mr. 
Elmslie  based  his  idea  that  there  is  great  anteversion  of  the  neck  of  the  femur. 

Mr.  Elmslie  (in  reply)  :  I  judge  of  the  anteversion  by  the  fact  that  the 
head  of  the  femur  is  felt  to  lie  almost  directly  in  front  of  the  great  trochanter 
and  that  in  order  to  make  the  femoral  neck  point  inwards,  the  limb  must  be 
rotated  so  that  the  patella  is  directed  towards  the  opposite  knee.  The  opera- 
tion Mr.  Fairbank  suggests  is  one  which  I  have  myself  suggested  for  cases  of 
congenital  dislocation  in  which  the  acetabulum  is  insufficiently  deep  to  retain 
the  head  of  the  femur.  It  is  quite  possible  that  the  President  is  right  and 
that  this  is  really  a  case  of  congenital  dislocation. 


Case  of   Bony  Ankylosis  of  Left  Knee. 

By  Paul  Bernard  Roth,  F.E.C.S. 

H.  A.,  aged  43,  housekeeper.  One  night  in  May,  1919,  her  left 
knee  began  to  swell  after  some  kneeling  ;  it  swelled  up  very  much  and 
was  very  painful  and  hot.  She  went  to  bed  and  was  treated  by  her 
doctor,  who  applied  cold  dressings;  it  got  better,  but  not  well.  So  as 
she  could  not  get  a  bed  in  a  hospital  she  went  into  the  Chelsea  Infirmary, 
where  she  was  six  months  in  bed,  with  Scott's  dressing  and  splints 
applied  to  the  knee.     No  operation  of  any  kind  was  done. 
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She  came  to  hospital  on  March  23,  1920,  to  know  if  anything  could 
be  done  for  her  stiff  left  knee  and  for  her  swollen  right  ankle.  The 
condition  of  the  ankle  has  been  troubling  her  since  she  left  the  infirmary; 
it  swells  up  every  day  and  hurts  her,  but  at  night  the  swelling  subsides 
and  by  next  morning  is  all  right  again. 

Family  history  nil ;  husband,  Lance-Corporal  Royal  Engineers  ;  one 
child,  aged  8.     Wassermann  reaction  negative. 

On  examination,  there  is  complete  bony  ankylosis  of  left  knee, 
which  has  fortunately  occurred  in  the  extended  position.  There 
is  slight  heat  and  swelling  of  right  ankle-joint ;  pupils  are  unequal  ; 
pyorrhoea   +  +. 

Treatment:  As  X-ray  of  right  ankle  is  suggestive  of  gonorrhea, 
treatment  by  gonorrhoea!  vaccine  has  been  begun. 


Case  of  Bony  Ankylosis  of   Right  Ankle-joint  Treated  by 
Cuneiform  Osteotomy. 

By  Paul   Bernard   Roth,  F.R.C.S. 

E.  M.,  aged  42.  After  having  given  birth  to  six  healthy  children, 
all  of  whom  are  alive  and  well,  there  was  one  premature  birth  at  six  to 
seven  months,  followed  by  two  miscarriages.  For  the  second  miscari 
she  entered  the  infirmary,  and  while  there,  there  was  some  ulceration 
round  her  right  ankle  and  an  abscess  in  the  left  buttock  which  was 
opened  by  the  infirmary  doctor.  As  the  right  foot  had  become  twisted, 
the  doctor  said  he  would  put  it  right  for  her,  and  he  applied  a  splint  for 
six  weeks ;  but  the  treatment  did  not  improve  the  foot,  which  remained 
stiff  and  dropped. 

When  seen  in  May,  1919,  there  was  complete  bony  ankylosis  of 
right  ankle-joint,  with  foot  fully  plantar  ilexed  (confirmed  by  radiogram, 
unfortunately  lost).  As  the  patient  was  unable  to  walk  owing  to  the 
position  of  the  foot,  an  anterior  cuneiform  osteotomy  was  done  in  October, 
1919,  and  the  foot  brought  up  to  a  right  angle.  Bony  ankylosis  lias 
again  formed  in  this  position,  and  patient  is  able  to  get  about  very 
comfortably,  regarding  herself  as  completely  cured. 


jy— s   :\ 
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Case  of    Bilateral  Congenital   Elevation  of   the  Shoulder. 
By  H.  A.  T.  Fairbank,  F.K.C.S. 

C.  E.,  aged  10.  The  mother  only  noticed  that  the  girl  could 
not  raise  the  right  arm  properly  two  months  ago.  Both  scapulae  lie  at 
an  abnormally  high  level,  the  right  being  higher  than  the  left.  Both 
are  rather  small  scapulae,  and  that  on  the  right  has  the  vertebral 
border  tilted  up.  On  both  sides  the  movements  of  these  bones  are  much 
restricted,  the  vertebral  borders  hardly  moving  at  all  away  from  the 
spine,  yet  the  left  arm  can  be  raised  to  the  vertical,  while  the  right  only 
moves  to  a  position  a  little  beyond  right-angle  abduction.  The  spinal 
column  is  flattened  in  the  upper  dorsal  region.  There  is  a  slight  long 
dorsal  curve  to  right.  There  is  a  pigmented  umbilicated  spot,  the  size 
of  a  sixpence  over  the  third  or  fourth  dorsal  spine.  A  complete 
electrical  examination  of  the  scapular  muscles  has  not  yet  been  made. 

A  radiogram  shows  thirteen  ribs  on  each  side,  the  highest  being  well 
formed,  and  apparently  a  normal  first  rib  on  each  side.  The  fifth,  sixth, 
and  seventh  dorsal  bodies,  reckoning  all  ribs  as  true  ribs,  seem  to  be 
flattened  and  crowded  together.  Considering  the  malposition  of  the 
scapulae  and  the  extra  ribs,  the  vertebral  deformity,  by  no  means  clearly 
seen  in  the  radiogram,  is  considered  to  be  congenital,  and  not  the  result 
of  disease. 

It  is  not  suggested  that  any  treatment  is  necessary. 

DISCUSSION. 

The  PRESIDENT :  I  quite  agree  with  Mr.  Fairbank  that  in  this  case 
operative  treatment  does  not  seem  likely  to  promise  improvement.  In  cases 
in  which  the  scapula  is  tethered  to  the  spine  by  an  intermediate  mass  of  bone 
it  is  much  more  likely  to  be  useful. 

Mr.  BANKART  :  The  extremely  good  function  in  this  case,  particularly  on 
the  left  side,  is  a  commentary  on  operation  in  such  cases.  It  is  quite  a  new 
fact  to  me  that  it  is  possible  to  move  the  shoulder-joint  itself  through  an  angle 
of  180°.  Watch  this  girl  carefully  and  it  can  be  seen  that  she  moves  the  left 
scapula  a  little,  then  fixes  it  and  elevates  the  arm  from  the  shoulder,  the  head  of 
the  humerus  becoming  subluxated  downwards  in  the  latter  part  of  the  move- 
ment. It  is  interesting  to  work  out  what  muscles  carry  out  this  movement  ; 
apparently  it  is  the  deltoid  and  the  clavicular  part  of  the  pectoralis  major  which 
are  elevating  the  shoulder-joint  beyond  the  right  angle. 
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Mr.  ELMSLIE  :  This  case  seems  to  me  to  show  how  we  should  treat  con- 
genital elevation  of  the  scapula,  that  is  by  exercising  the  shoulder  so  as  to  get 
a  maximum  of  movement  in  the  shoulder-joint  itself.  The  appearances  are 
very  different  to  those  of  the  ordinary  bilateral  elevation  of  the  scapula  ;  there 
is  usually  a  very  short  broad  neck  with  some  angular  deformity  of  the  spine  at 
the  cervico-dorsal  junction.  The  obvious  external  deformity  in  this  case  is 
much  less  than  that  commonly  seen. 

Mr.  FAIRBANK  (in  reply)  :  I  will  get  the  shoulder-joint  on  the  left  side 
X-rayed  in  various  positions  in  order  to  show  the  subluxation  which  evidently 
takes  place  when  the  limb  is  elevated. 


A  Note  on  Abnormal  Torsion  of   the  Femoral   Shaft. 
By   Paul  Bernard  Both,  F.K.C.S. 

At  a  recent  meeting  of  the  Section  (Proceedings,  1920,  xiii,  Sub- 
sect.  Orth.,  p.  226)  I  showed  for  diagnosis,  and  again  show  to-day,  a 
small  child  with  waddling  gait  of  unknown  origin.  It  was  afterwards 
suggested  by  Dr.  Martin  Berry  that  this  was  a  case  of  abnormal  torsion 
of  the  femoral  shafts.  As  this  was  a  condition  unknown  to  me,  I  decided 
to  gain  some  information  about  it,  and  applied  to  the  Librarian  for  the 
latest  treatise  dealing  with  the  Femur.  He  referred  me  to  Professor 
Karl  Pearson's  newly  published  work,  "  A  Study  of  the  Long  Bones  of 
the  English  Skeleton,"  and  by  a  happy  co-incidence  "Part  I,  the 
Femur,"  arrived  next  day.  From  this  exhaustive  study  I  was  able  to 
gather  the  following  particulars  about  torsion  of  the  shaft,  which  will, 
I  think,  be  of  interest  to  the  members  of  this  Section. 

(1)  Normal  Torsion  of  the  Shaft. — There  exists  in  the  normal  femur 
a   torsion   or   twist   of  the  shaft  :  if  the  upper  end  be  regarded  as  fixed. 
the  torsion  consists  of  a  rotation  inwards  of  the  lower  end.    This  torsion 
affects  the  whole  of  the  shaft.     It   is   much   more  marked   in    the   left 
femur  than  the  right  {see  Part  I,  p.  132),  and  slightly  more   marked   in 
the  female  than  the  male.     Thus  in  735  femora  measured,  of  which 
were  right  and  37(>  left,  the  average  angle  of  torsion  for  the  former 
21-8°,  and  for  the  latter  27'7°  :  of  the  35(.)  right,  of  which  208  w<  re  male 
and  151  female,  the  average  angle  for  the  former  was  21'7C  and  for  the 
latter  22*0°  :  of  the  37(3  left,  of  which  '21  1  wore  male  and  L65  female,  the 
average  angle  for  the  former  was  2(*>'7°  and  for  the  latter  28'7  . 
following  table  may  help  to  make  these  figures  clear  : — 
jy — s  3a 
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Cises 

Male 

208 

Female 

151 

Average  angle 
21-7° 
22-0° 


359 


21-8° 


Cases 
211 

165 

376 


Average  ang 
26-7° 

28-7° 


27-7° 


The  largest  angle  recorded  was  69'6°. 

(2)  Measurement  of  the  Torsion. — To  measure  the  amount  of  torsion, 
a  torsiometer  was  devised  by  Professor  Pearson,  which  was  clamped  on 
to  the  shaft  as  shown  in  fig.  1a  and  fig.  1b,  reproduced  from  Plate  XXI. 


F 


Fig.  1a. 
(Reproduced  from  Plate  XXI  by  kind  permission  of  Professor  Karl  Pearson.) 


In  applying  the  torsiometer  the  screw  points  are  fixed  at  the  terminals 
of  the  "  platymeric  antero-posterior  diameter  "  (q.v.).  This  instrument 
can  only  be  used  of  course  on  the  detached  femur  :  for  measuring  the 
torsion  in  the  living  subject,  see  paragraph  (4). 

(3)  Abnormal  'Torsion  of  the  Shaft. — The  torsion  already  described 
with  the  lower  end  of  the  femur  rotated  inwards — or  if  we  care  to 
regard  it  so,  with  the  upper  end  of  the  femur  rotated  outwards — is 
known  as  positive  torsion.     When  the  torsion  is  found  in  the  opposite 
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direction,  with  the  lower  end  of  the  femur  rotated  outwards — or  with 
the  upper  end  of  the  femur  rotated  inwards — it  is  known  as  negative 
torsion.  Whether  an  increased  amount  of  positive  torsion  can  give  rise 
to  symptoms  I  do  not  propose  to  discuss,  but  I  do  suggest  that  marked 
negative  torsion  certainly  does  so,  and  I  offer  my  case  of  the  small  child 
with  waddling  gait  as  an  example  of  the  condition.  In  the  735  femora 
examined,  negative  torsion  was  present  in  thirteen  cases,  that  is,  in  1'76 
per  cent.     The  amount  of  it  in  the  thirteen  cases  was  respectively  2"2  , 


Fig.  1b. 
(Reproduced  from  Plate  XXI  by  kind  permission  of  Professor  Karl  Pearson.) 


3'9°,  5-0°,  5-9°,  6-0°,  6'1°,  7'0°,  7-3°,  7-5°,  10'2o,  1050,  10'6°,  and  31 
giving  an  average  negative  angle  of  8*7  °.  In  six  of  the  cases,  including 
the  three  most  marked,  there  was  deformity  of  the  shaft  suggestive  of 
rickets.  Fig.  2,  reproduced  from  Plate  IV  of  Professor  Pearson's  work, 
shows  varying  degrees  of  negative  torsion  compared  with  positive  torsion. 
(4)  The  Recognition  of  Abnormal  {Negative)  Torsion  in  the  Living 
Subject. — The  features  of  the  case  shown  ;uo  (i)  presence  of  rickets  ;  (ii^ 
waddling  gait ;  (iii)  rotation  of  the  thighs  outwards,  so  that  when  the 
child  walks  the  two  feet  enclose  an  angle  of  90  :  (iv)  no  demonstrable 
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radiographic  abnormality  ;  (v)  when  lying  supine  on  a  flat  table  with 
feet  touching  and  toes  pointing  directly  upwards  (standard  position),  the 
great  trochanter  on  each  side  occupies  a  more  anterior  position  than 
usual.  This  is  because  the  deformity  causes  the  lower  end  of  the  femur 
with   the  leg  and  foot   to  be  rotated  outwards :  when   this  rotation  is 


Fig.  2. 

(Reproduced  from  Plate  IV  by  kind  permission  of  Professor  Karl  Pearson). 

"Torsion  of  the  femur.  Right  femora.  When  the  plate  is  held  vertically 
the  bones  are  in  the  standard  vertical  plane,  although  not  adjusted  to  the  same 
standard  (infra-eondvlar)  horizontal  plane.  Starting  on  the  left  with  large 
position  torsion,  we  liud  the  great  trochanter  is  in  contact  with  the  standard 
vertical  plane  ;  we  then  pass  through  a  case  of  moderate  positive  to  one  of 
slight  negative  torsion  and  conclude  with  a  case  of  large  negative  torsion  in 
which  the  head  of  the  femur  provides  tho  third  point  of  contact  with  the 
standard  vertical  plane.  Note  the  disappearance  of  the  small  trochanter  from 
the  anterior  aspect  as  the  torsion  becomes  negative." 
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passively  corrected  by   bringing  the  feet    together,    the   whole    femur 
rotates  inwards,  carrying  the  great  trochanter  forwards. 

Note. — The  normal  position  for  the  great  trochanter  with  the  child 
lying  supine  on  a  flat  table  in  the  standard  position  is  exactly  midway 
between  the  surface  of  the  table  and  the  upper  surface  of  the  thigh.  In 
an  older  subject,  it  may  be  possible  to  demonstrate  the  condition  radio- 
graphically  ;  thus  the  small  trochanter  ossifies  and  casts  a  shadow  at  12 
or  13  years,  and  in  the  standard  position  described,  if  negative  torsion 
be  present,  the  trochanter  will  be  twisted  back  out  of  sight.  It  is  not 
likely  that  we  shall  ever  be  able  to  measure  the  amount  of  negative 
torsion  in  so  many  degrees  :  but  shall  have  to  be  content  with  describing 
it  as  slight,  moderate,  or  severe. 

(5)  Treatment. — The  child  must  be  taught  to  walk  with  its  feet 
pointing  straight  forwards.  If  after  several  years  of  instruction  and 
supervision  the  waddling  gait  persists,  there  appears  no  alternative  to 
an  osteotomy  of  the  femur,  followed  by  sufficient  rotation  inwards  of 
the  lower  fragment  to  correct  the  deformity,  and  fixation  in  plaster. 

(6)  Remarks. — An  interesting  point  for  me  has  been  the  discovery 
by  Professor  Pearson  that  the  left  femur  is  normally  much  more  twisted 
in  than  the  right.  One  would  expect  from  this  that  the  right  foot 
would  be  much  more  "  turned  out  "  than  the  left,  but  I  know  of  no 
observations  confirming  this.  It  has,  however,  been  suggested  to  me 
that  this  may  be  why  a  blindfolded  person  set  to  walk  straight  across  an 
open  space  walks  in  a  circle.  The  cause  of  the  condition  I  take  to  be 
rickety  softening  of  the  bones  :  when  one  lies  on  one's  back,  there  is 
always  unconscious  rotation  out  of  the  thighs  due  to  gravity ;  in  a 
rickety  child  this  rotation  affects  the  growing  architecture  of  the  bones. 

(7)  Co?iclusions. — To  sum  up  :  (1)  There  is  normally  a  positive 
torsion  of  the  shaft  of  the  femur,  this  being  much  more  marked  on  the 
left  side  than  on  the  right.  (2)  Among  735  femora  examined  by  Pro- 
fessor Pearson  were  thirteen  bones  in  which  the  torsion  was  negative. 
The  condition  of  negative  or  abnormal  torsion  therefore  undoubtedly 
exists  anatomically.  (3)  The  condition  exists  clinically  :  no  other  hypo- 
thesis will  satisfactorily  explain  the  symptoms  in  the  case  I  have  shown 
to-day. 
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SUB-SECTION     OF     PROCTOLOGY. 
President — Mr.  J.  P.  Lockhart-Mummery,  F.E.C.S. 


Case  of    Excision    of    the    Rectum,    Four  Years    after 

Operation.1 

By  J.  P.  Lockhart-Mummery,  F.E.C.S. 

A.  S.,  a  clerk,  aged  48,  was  admitted  to  St.  Mark's  Hospital  in 
September,  191C.  There  was  a  history  of  bleeding  and  diarrhoea  for 
six  months,  with  loss  of  weight  and  pain  in  the  sacrum  and  down  the 
left  sciatic  nerve. 

On  examination  there  was  a  carcinomatous  growth  situated  at  the 
upper  end  of  the  rectum,  fixed  posteriorly,  and  causing  considerable 
stricture.  There  were  no  signs  of  secondary  deposits.  Preliminary 
colostomy  was  performed  through  the  left  rectus  muscle  and  a 
fortnight  later  the  rectum  was  removed  under  a  spinal  anaesthesia  by 
Mr.  Lockhart-Mumrnery's  technique. 

The  patient  made  an  excellent  recovery  from  the  operation  and  is 
now  in  first-rate  health  and  able  to  live  an  ordinary  life. 

The  case  is  shown  to  demonstrate  the  small  amount  of  disability 
resulting  from  this  operation. 

Case  of    Two  Carcinomatous  Growths  of  the  Colon  in  the 

same    Patient. 

By  J.  P.  Lockhart-Mummery,  F.R.C.S. 

C.  J.  S.,  AGED  55,  was  admitted  to  St.  Mark's  Hospital  on 
November  19  last.  He  had  suffered  with  constipation  since  the 
previous   July,   alternated   with  attacks  of  diarrhoea  and  the  passage  of 

1  At  a  meeting  of  the  Sub-seotion,  held  March  10,  1920. 
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blood,  poor  appetite,  and  he  had  been  losing  weight.  These  symptoms 
had  gradually  increased  up  to  the  time  when  he  was  seen. 

On  examination  per  rectum  there  was  a  large  growth  in  the  upper 
part  of  the  rectum,  the  upper  part  of  which  was  out  of  reach  of  the 
finger  and  appeared  to  involve  the  entire  circumference  of  the  bowel. 
The  abdomen  was  slightly  distended,  but  there  was  no  evidence  of 
secondary  deposits.  As  the  patient  was  suffering  from  a  good  deal 
of  obstruction  it  was  decided  to  perform  a  colostomy.  On  November  2  1 
the  abdomen  was  opened  through  the  left  rectus  muscle.  On  opening 
the  abdomen  it  was  discovered  that  there  was  a  second  carcinomatous 
growth  in  the  descending  colon,  just  below  the  splenic  flexure.  This 
growth  was  of  the  scirrhus  type.  The  rest  of  the  abdomen  was  free 
from  any  secondary  deposits.     A  transverse  colostomy  was  performed. 

The  patient  has  done  very  well  so  far  and  was  discharged  a  month 
after  the  operation.  He  is  now  attending  the  hospital  for  injections  of 
copper  colloids. 

There  are  numerous  instances  of  two  growths  occurring  in  the  colon 
of  the  same  patient,  but  they  are  sufficiently  rare  to  make  it  desirable 
that  all  such  cases  should  be  reported.  Mr.  Littlewood l  reported  the 
case  of  a  woman  aged  52  with  cancer  in  the  splenic  flexure  and  also  in 
the  rectum.  He  also  reported  the  case  of  a  man  aged  09  with  a  growth 
in  the  ascending  colon  and  another  in  the  rectum.  Mr.  G.  Simpson2 
reported  a  case  in  which  there  was  a  growth  in  the  CEecum  and  another 
at  the  hepatic  flexure.  I  operated  on  a  lady  some  years  ago  for  a 
growth  in  the  rectum,  and  a  fortnight  later  she  developed  intestinal 
obstruction  due  to  another  growth  in  the  transverse  colon.  A  patient 
of  mine,  aged  46,  at  St.  Mark's  Hospital,  had  no  less  than  three  adeno- 
carcinomata  in  the  descending  colon  and  sigmoid  flexure. 


Case  of    Stricture  of  Rectum,   probably  Syphilitic. 
By  H.  Graeme  Anderson,  P.E.C.S. 

Patient,  a  female,  aged  53,  married. 

History:    Indefinite   onset  about    fifteen   years    ago;    constipation; 
discharge  from  the  rectum  of  blood  and  mucus.     Nine  years  ago  had  an 

1  Lancet,  January  11,  U)07. 

-  Brit,  .!/<•(/.  Jour.,  Deoember  7,  U>07. 
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operation  at  Guy's — and  she  subsequently  passed  bougies  for  three  or 
four  years.  This  became  gradually  more  painful  and  she  stopped  it. 
Since  then  she  has  slowly  lost  weight,  has  passed  blood  and  mucus, 
has  had  loss  of  sphincteric  control,  with  occasional  diarrhoea.  Had  no 
difficulties  with  labour.  Two  children  born  alive  and  healthy,  one  born 
dead,  and  one  miscarriage.     No  operation  for  .haemorrhoids. 

General  condition  :  A  thin  woman,  who  looks  ill  and  suffering  from 
septic  absorption.  Abdomen  distended  ;  no  free  fluid.  Eectum  :  Atonic 
condition  of  sphincters;  3  in.  from  anal  margin  there  is  a  funnel- 
shaped  stricture.  This  hardly  admits  the  finger  tip,  and  the  ordinary 
sigmoidoscope  will  not  pass.  The  walls  are  very  hard  and  fibrous. 
There  is  copious  pinkish  purulent  discharge.  Impossible  to  say  how 
far  up  the  stricture  extends.  The  surface  is  irregular  and  ulcerated. 
There  are  multiple  ulcers  of  the  left  leg  of  nine  years'  duration.  She 
had  alopecia,  sore  throat,  and  ulcers  on  tongue  and  gums;  old  scars 
on  knee,  and  left  fauces  ;  tongue  smooth  and  glazed.  Wassermann 
reaction  positive. 

Operation  :  Colostomy  performed  through  left  rectus  muscle. 


A  Short  Communication  on  a  Case  of  Abdominal-perineal 
Excision  of  the  Rectum,  followed  by  Intestinal  Obstruc- 
tion and  Gangrene  of  the  Terminal  Portion  of  the  Colon. 

By  W.   B.  Gabriel,  M.S.,  F.E.C.S. 

The  following  are  brief  notes  on  a  case  which  was  in  St.  Mark's 
Hospital  last  year  under  the  care  of  Mr.  Aslett  Baldwin,  who  has 
kindly  allowed  me  to  describe  the  case.  The  patient,  a  man  aged  57, 
had  a  carcinoma  involving  the  upper  third  of  the  rectum  for  which  an 
abdomino-perineal  resection  was  done  on  May  28,  1919.  The  operation 
was  performed  in  the  usual  manner  :  the  pelvic  floor  was  carefully 
repaired  with  catgut  sutures  and  the  proximal  end  of  the  pelvic  colon 
was  brought  out  through  a  small  incision  in  the  left  iliac  region. 
A  rubber  catheter  was  tied  into  the  colon  and  saline  administered  after 
the  operation.     Next  day  his  condition  was  quite  satisfactory. 

On  May  -HO,  however,  part  of  the  terminal  portion  of  the  colon 
outside  the  abdomen  was  found  to  be  gangrenous  and  was  cut  away  ; 
there  was  no  evident  cause  for  this  ;  the  finger  entered  the  colostomy 
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satisfactorily.  The  abdomen  was  slightly  distended,  but  was  flaccid 
and  movement  on  respiration  was  good.  Calomel,  5  gr.,  in  split 
doses,  was  given  orally,  and  in  the  evening  a  turpentine  enema  was 
administered  through  the  colostomy  and  was  repeated  four  hours  later. 

Next  morning,  May  31,  the  abdomen  was  more  distended,  there  had 
been  no  result  from  the  enemata,  and  the  patient  was  hiccoughing. 
The  gangrene  of  the  colon  had  extended.  At  2.30  p.m.  Mr.  Baldwin 
explored  the  abdomen  under  spinal  anaesthesia.  The  median  wound 
was  opened  up  and  a  coil  of  greatly  distended  small  gut  presented  ; 
the  contents  of  this  were  evacuated  by  means  of  a  cannula.  There 
was  no  obstruction  in  the  region  of  the  pelvic  floor  and  it  was  then 
demonstrated  that  the  obstruction  was  caused  by  the  strangulation  of  a 
loop  of  small  intestine  which  had  passed  up  on  the  left  side  round  the 
termination  of  the  colon,  between  it  and  the  parietes.  The  colon  was 
compressed  and  the  pressure  on  the  sigmoid  vessels  accounted  for  the 
gangrene  of  the  colon.  The  loop  of  small  intestine  involved  was  greatly 
congested  :  it  extended  up  into  the  left  hypochondrium  and  could  not 
be  reduced.  The  terminal  gangrenous  part  of  the  colon  was  therefore 
excised  and  its  stump  reduced  into  the  abdomen,  the  loop  of  small  gut 
thus  being  freed.  The  blind  end  of  the  pelvic  colon  was  closed  with 
purse-string  sutures  and  a  loop  of  the  distended  transverse  colon  was 
brought  out  through  the  median  incision  ;  this  incision  was  then  rapidly 
closed  and  a  drainage  tube  passed  through  the  lateral  wound.  Finally 
the  transverse  colostomy  was  opened  and  a  large  bore  Paul's  tube  tied  in. 
At  5  p.m.  a  considerable  amount  of  fluid  faecal  material  had  drained 
away,  but  his  general  condition  became  progressively  worse  in  spite  of 
salines  and  cardiac  stimulants  and  he  died  at  7  p.m. 

This  variety  of  obstruction  has  been  noted  previously  by  others. 
It  would  seem  to  be  a  possibility  in  every  case  in  which  a  terminal 
colostomy  is  performed  in  this  way,  leaving  an  internal  foramen  in  the 
left  iliac  region  which  is  bounded  internally  by  the  colon  as  it  passes 
forwards  to  the  exterior.  It  may  prove  to  be  worth  while  as  a  routine 
measure  to  close  this  artificial  and  potentially  dangerous  aperture  by 
inserting  a  few  interrupted  sutures  between  the  mobile  portion  of  the 
pelvic  colon  retained  and  the  parietes,  or  by  some  other  method  of 
colopexy.  This  would  add  very  little  to  the  length  of  the  operation. 
it  should  not  interfere  with  the  efficiency  of  the  colostomy,  and  it 
should  eliminate  the  risk  of  this  unfortunate  complication. 
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Case    of    Primary    Chancre    of    Anus. 

By  C.  H.  Shorney  Webb,  M.S.,  F.R.C.S. 

H.  B.,  aged  25,  a  gardener,  has  been  in  the  Army  but  never  "  went 
sick."  No  history  of  previous  venereal  disease.  Three  weeks  and  four 
days  ago  first  noticed  pain  and  a  little  swelling  which  he  likened  to 
a  boil.  No  sore  throat  nor  rash.  He  is  now  suffering  from  the 
condition  seen,  in  addition  to  enlargement  of  the  nearest  lymphatic 
gland.  Examination  of  material  from  a  smear  under  the  dark-ground 
illumination  showed  innumerable  Spirochaetse  pallidas. 
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DISCUSSION  ON  THE  TREATMENT  AND  MANAGE- 
MENT OF  DISEASES  DUE  TO  DIETETIC  DE- 
FICIENCIES.1 

Professor  F.  G.  Hopkins,  F.K.S. 

Rightly  or  wrongly  I  have  been  held  qualified  to  open  this  dis- 
cussion. I  appreciate  the  honour,  but  I  recognize  that  in  speaking  to 
an  audience  rich  for  the  most  part  in  the  clinical  experience  of  which 
I  have  so  little,  my  remarks  ought  to  be  limited  in  scope. 

We  are  to  discuss  the  treatment  and  management  of  diseases  due  to 
a  deficiency  in  the  diet,  and  not  to  deficiencies  in  the  body  itself.  It  is 
clear,  however,  that  if  a  disease  can  be  proved  to  be  due  to  a  definite  and 
specific  deficiency  in  the  food  consumed,  its  essential  treatment  and 
management,  except  in  connexion  with  secondary  issues,  are  narrowed 
down  to  a  single  procedure — the  supply  of  what  was  deficient.  Much  of 
our  discussion,  then,  must,  it  seems  to  me,  still  turn  upon  the  question  : 
What  diseases,  if  any,  have  been  proved  to  be  due  to  a  specific  and 
ascertained  defect  in  the  diet  ?  In  the  present  state  of  knowledge  and 
opinion  concerning  these  diseases,  or  supposed  diseases,  I  do  not  think 
that  reference  to  aetiology  can  be  kept  out  of  the  discussion  "f 
treatment. 

The  vitaniine  hypothesis  has  been  passing  through  a  stage  which  is 
usually  illustrated  in  the  history  of  any  scientific  hypothesis  :  the  early 
stage,  namely,  during  which  what  is  now  ami  unaccustomed  in  the 
hypothesis  arouses  perhaps  undue  enthusiasm  in  BOme,  and  oncril 
opposition  on  the  part  of  others.  It  has  now,  1  believe,  to  enter  upon 
the  second   stage,  when  sound   and  considered  criticism  will  be  applied 

1  At  a  meeting  of  the  Section,  held  November  18,  1919. 
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to  it.  Its  claims  and  limitations  will  have  to  be  decided  by  yet  further 
experiments  and  observations,  aided  by  discussions  such  as  this,  in  which 
laboratory  and  clinical  experience  come  together. 

It  is  unnecessary  and  would  clearly  be  out  of  place  for  me  to  discuss 
the  stages  by  which  the  hypothesis  reached  its  present  position.  I  would 
only  comment  upon  the  circumstance,  which  seems  to  me  astonishing, 
that  the  facts  concerning  the  setiology  of  scurvy,  i.e.,  facts  which  have 
been  familiar  for  centuries,  did  not  long  ago  lead  to  the  conception  at 
which  we  have  now  arrived.  At  this  or  that  period  the  spirit  of  the 
time  has  blinded  the  observer  ;  fashions  in  thought  have  led  him  astray. 
At  one  time  the  syphilitic  taint  was  suspected  in  scurvy,  at  another  an 
infective  origin  was  taken  almost  for  granted.  Those  who  remained 
impressed  with  the  obvious  importance  of  the  diet  were  content  to 
think  in  terms  of  the  known.  Antiscorbutics  were  held,  e.g.,  to  be 
potassium  salts  or  citric  acid  and  related  substances.  Yet  it  really  wanted 
very  little  discriminative  study,  given  at  last  in  the  past  few  years,  to 
show  that  the  antiscorbutic  effects  of  fresh  food  are  due  to  substances 
of  a  quite  specific  type.  It  needed,  however,  additional  facts  from  other 
sources  to  crystallize  the  conception  of  vitamines  and  deficiency  diseases. 

Scurvy  indeed  would  seem  to  constitute  a  remarkable  example  of 
what  is  meant  by  a  deficiency  disease.  Yet  in  illustration  of  what  I 
have  said  about  the  approach  of  a  period  of  criticism  we  may  recall 
that  one  who  has  done  as  much  as  any  other  to  establish  the  vitamine 
hypothesis,  E.  V.  McCollum,  has  denied  the  right  of  scurvy  to  the  title. 
He  claimed,  at  least  for  a  time,  that  the  disease  as  seen  in  guinea-pigs, 
and  presumably  in  other  subjects,  is  due  to  intestinal  stasis.  The  treat- 
ment of  scurvy  would  call  therefore  for  attention  to  the  gut  rather  than 
for  the  administration  of  antiscorbutics,  except  in  so  far  as  the  latter  are 
aperient  in  action.  But  McCollum  has,  I  understand,  recanted,  and  how 
anyone  with  experience  of  laboratory  experiments  or  of  clinical  cases 
could  doubt  the  quite  specific  effect  of  antiscorbutics  is  hard  to  see. 
Certainly  those  familiar  with  the  quantitative  work  done  at  the  Lister 
Institute  and  especially  the  production  of  the  disease  and  its  prevention 
or  cure  in  the  monkey  must  be  convinced  or  doubt  their  senses.  I  feel 
very  sure  that  we  shall  find  from  later  contributions  to  the  discussion 
that  experience  with  the  troops  during  the  war  has  brought  abundant 
confirmation  of  the  belief  that  scurvy  is  due  to  a  specific  food  deficiency 
;ind  that  its  rational  treatment  involves  little  more  than  control  of  the 
diet.  One  important  point  will,  1  think,  be  dealt  with  by  later  speakers 
and    with    more   confidence    than    was   possible  only  a  few  years  ago. 
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Thanks  to  quantitative  experiment  it  is  now  possible  to  classify  materials 
in  respect  of  their  antiscorbutic  content  and  indicate  their  relative 
curative  potency. 

The  facts  relating  to  infantile  scurvy  are  more  difficult  to  interpret. 
Kemembering  that,  to  judge  from  the  experiments  reported  from  the 
Lister  Institute,  milk  contains  no  excess  of  the  antiscorbutic  factor, 
and  in  view  of  the  instability  of  that  factor  towards  heat,  it  is  difficult 
to  understand  why,  when  children  are  fed  so  much  upon  milk  which 
has  been  heated,  scurvy  is  relatively  so  rare  in  infants.  Possibly  the 
child  at  birth  starts  with  a  certain  store  of  the  antiscorbutic  vitamine 
in  its  tissues  just  as  it  starts  with  a  store  of  iron. 

I  propose  to  say  little  about  beri-beri.  In  support  however  of  my 
suggestion  that  the  vitamine  hypothesis  must  now  expect  to  encounter 
criticism  and  that  its  exponents  may  have  to  face  difficulties,  I  would 
like  to  report  that  several  officers  of  the  Japanese  Medical  Service  hav<- 
recently  expressed  to  me  doubt  as  to  whether  the  absence  of  the  water- 
soluble  vitamine  is  the  sole  determinant  of  the  disease.  According  to 
them  the  improvement  in  the  army  diet  has,  at  any  rate,  not  had  such 
unequivocal  success  in  removing  the  disease  as  was  seen  when  a  similar 
improvement  was  made  years  ago  in  the  food  of  the  navy.  I  think 
myself  that  the  mass  of  evidence  for  the  relation  between  typical 
beri-beri  and  the  dietetic  deficiency  is  so  great  and  so  conclusive  that  it 
cannot  be  seriously  shaken;  but  the  Japanese  experience,  assuming  that 
my  informants  have  correctly  expressed  it,  would  seem  to  show  that 
other  factors  may  have  to  be  taken  into  account. 

In  considering  rickets  as  a  deficiency  disease  we  have  to  deal  with 
facts  perhaps  less  well  established  and  with  views  less  generally  accepted. 
But  the  national  importance  of  the  disease  makes  the  study  ol  its 
aetiology  of  quite  exceptional  interest.     If  it  be  really  shown  that  th- 

prime    and    essential    factor    in   its  causation  is  a  dietetic  deficiency 

whatever  other  factors  may  be  accessory — its  prevention  becomes  the 
clearest  of  issues.  I  for  one,  having  seen  much  of  Dr.  Edward  Mellanby's 
experimental  work  at  first  hand,  am  convinced  that  the  influence 
the  vitamine  associated  with  fats  is  an  all  important  factor  in  th, 
prevention  of  rickets,  though  the  relation  between  the  disease  and 
the  absence  of  the  specific  dietetic  factors  are  certainly  less  simple 
than  in  the  case  of,  say,  scurvy.  In  experimental  studies  the  result- 
seem  clear  enough.  In  the  majority  of  controlled  observations  variation 
in  one  factor  and  one  only — the  nature  of  the  fat  in  tin  diet— ma^ 
decide  the  issue  between  rickets  and   no  rickets.     There  are.  1  think. 
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quite  certainly  contributing  factors,  but,  to  judge  from  the  experimental 
results,  they  are  of  minor  importance  as  a  whole. 

It  is  not  sophistry  but  common  sense  for  those  who  believe  in  the  im- 
portance of  a  dietetic  factor  in  the  causation  of  a  disease  to  point  out 
that  in  exceptional  cases  the  disease  may  occur  even  when  the  diet  has  not 
the  specific  deficiency.  The  specific  substance  may,  for  instance,  in  a  given 
case,  be  ill  absorbed.  The  more  I  see  of  the  action  of  vitamines  the  greater 
seems  to  me  the  probability  that  their  function,  or  the  function  of  some  of 
them,  is  concerned  in  some  way  with  the  stimulation  of  internal  secre- 
tions. If  this  be  true  the  independent  functional  failure  of  an  organ 
may  induce  the  same  symptoms  as  the  absence  of  a  normal  external 
stimulus  to  its  activity. 

Again  it  must  be  remembered  that,  however  real  and  specific  the 
influence  of  a  single  dietetic  factor  may  be,  the  response  of  the  animal  to 
variations  in  its  amount  cannot  be  independent  of  the  balance  of  the  diet 
as  a  whole,  while  the  quantitative  demand  for  the  specific  substance 
will  vary  with  the  rate  of  metabolism.  Even  the  most  prolonged 
fasts  do  not  seem  to  have  been  associated  with  scurvy  or  with  other 
specific  symptoms  of  deficiency. 

We  have  to  think  of  considerations  such  as  these  before  deciding 
that  exceptional  cases,  in  which,  say,  the  occurrence  of  rickets  seems  to  be 
more  or  less  independent  of  the  fats  in  the  diet,  can  be  held  to  disprove 
the  relation.  It  is  of  course  necessary  that  they  should  be  exceptional. 
Speaking  as  an  experimentalist  I  would  express  the  conviction  that  there 
is  more  sound  evidence  for  the  dependence  of  rickets  upon  a  deficiency  in 
a  specific  factor  associated  with  fats  than  for  any  other  theory  of  its 
origin.  If  the  evidence  be  accepted  the  essential  basis  of  treatment  is 
at  once  determined. 

Last  month  a  view  was  advanced  in  a  lecture  delivered  here  1  which 
would  once  more  (for  the  view  has  been  advanced  before)  bring  rickets 
under  the  head  of  disorders  which  arise  from  acidosis.  Acidosis  was 
claimed  to  be  the  result  of  all  chronic  conditions  of  malnutrition,  what- 
ever their  kind  or  origin,  and  rickets  is  the  final  outcome.  The  author 
of  this  view,  Dr.  Eric  Pritchard,  has  had  great  clinical  experience,  but 
he  will  forgive  me  if  I  say  that  some  of  the  hypotheses  used  to  support 
his  views  run  counter  to  one's  knowledge  and  instincts  as  a  biological 
chemist.  In  any  case  the  blood  of  rickety  patients  ought  to  be  more 
thoroughly  examined  before  acidosis  can  be  accredited  with  so  prominent 
a  role  in  the  etiology  of  the  disease. 

1  K.   Pritohard,  "Causation  and  Treatment  of  Rickets"  (Lecture  delivered  before  the 
Fellowship  of  Medicine),  lint.  Med.  Jown.,  1919,  ii,  p.  627. 
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Whatever  totality  of  factors  may  ultimately  be  proven  to  play  a 
part  in  the  aetiology  of  rickets  it  would,  I  think,  be  lamentable  if  the 
importance  of  fats  were  allowed  to  retreat  once  more  from  the  forefront 
of  our  conceptions. 

Of  the  peculiar  eye  trouble,  the  so-called  xerophthalmia  which  appears 
in  animals  fed  experimentally  upon  diets  deficient  in  the  fat-soluble 
vitamine  I  would  speak  with  caution.  In  my  experience  it  is  extremely 
difficult  to  decide  as  to  how  far  infection  is  concerned  with  the  condition. 
McCollum  looks  upon  it  as  a  specific  deficiency  disease,  and  it  is 
certainly  striking  to  observe  the  rapid  cure  when  proper  fats  are  restored 
to  the  diet.  Since  Bloch  has  described  the  occurrence  in  more  than 
fifty  children  in  Copenhagen  of  what  would  certainly  appear  to  have 
been  a  similar  condition,  due  apparently  to  a  similar  cause,  it  becomes 
necessary  to  give  it  serious  study.  It  must  be  very  rare  in  this  country 
but  its  occurrence  suggests  that  in  ophthalmic  practice  inquiries  into 
diet  should  not  be  neglected  in  obscure  cases. 

In  the  case  of  pellagra  we  have  a  disease,  which,  if  due  to  a 
dietetic  deficiency  at  all,  would  seem  to  follow  upon  the  lack  of  something 
other  than  vitamines.  The  evidence  gathered  during  the  war  will  be  of 
the  utmost  importance  in  deciding  upon  this  point. 

Professor  Boyd. 

My  contribution  to  this  discussion  has  to  do  with  the  subject  of 
pellagra.  Numerous  cases  of  this  disease  occurred  amongst  Turkish 
prisoners  of  war  in  Egypt  and  a  committee  was  appointed  to  inquire 
into  and  report  on  its  origin  and  treatment.  As  collaborators  we  had 
Professor  Wilson,  of  Cairo,  a  physiologist ;  Professor  Ferguson,  of  Cairo, 
a  pathologist ;  Captain  Eoaf,  bio-chemist ;  Dr.  Woodcock,  protozooloi. 
Captain  Campbell  and  Captain  Paton,  bacteriologists. 

It  is  unnecessary  for  me  to  enter  into  the  clinical  symptoms  of  the 
disease,  it  will  suffice  to  say  that  all  the  patients  showed  erythema, 
digestive  disturbances,  with  entire  absence  of  hydrochloric  acid  in 
the  stomach  secretion,  low  blood-pressure,  nervous  phenomena  and 
depression  which  is  such  a  pronounced  feature  in  pellagra.  My  object 
is  to  show  the  grounds  for  our  conclusion  that  pellagra  is  a  deficiency 
disease.     We  arrived  at  that  view  in  part  by  a  process  of  exclusion. 

Defective  sanitation,  presence  in  the  water  supply  of  colloidal  alumina 
and  silicon  have  been  cited  as  causes  of  pellagra,  but  investigation 
showed  the  sanitation  to  be  satisfactory  and  the  water  supply  excelli 
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Metabolic  experiments  showed  that  there  is  a  deficiency  in  the 
gastric  acid  secretion  and  consequent  deficiency  in  pancreatic  secretion. 
Food  assimilation  was  imperfect  in  consequence,  and  a  large  destruction 
of  protein  occurred  in  the  bowel  through  the  action  of  micro-organisms 
tolerated  by  the  defective  acid  secretion  in  the  stomach.  It  was 
therefore  not  surprising  to  find  a  large  amount  of  indican  in  the  urine 
in  early  cases  of  pellagra.  The  quantity  increased  as  the  disease 
became  more  severe  and  diminished  as  it  improved.  There  was  much 
protein  loss  in  diarrhoea. 

No  specific  organism  was  found.  Fifty  bloods  were  examined  for 
spirochsetes,  protozoa,  ultramicroscopic  organisms,  &c,  but  nothing 
was  found.  Blood  cultures  were  sterile.  There  was  no  increase  of 
mononuclear  cells  so  commonly  found  in  protozoal  infection.  There 
was  no  fever  in  uncomplicated  cases  ;  no  organisms  were  found  in  the 
urine  in  spite  of  numerous  examinations.  The  cerebro-spinal  fluid  was 
normal.  The  stools  of  220  patients  were  examined  ;  these  stools  were 
always  foetid,  they  contained  flagellates  and  most  of  them  contained 
eggs  of  ascarides  but  no  specific  organisms  were  found. 

Metabolic  experiments  showed  a  loss  by  the  bowel  in  apparently 
healthy  prisoners  of  33  per  cent,  of  protein  and  19  per  cent,  fat  instead 
of  an  anticipated  23  per  cent,  and  10  per  cent.  In  pellagra  patients  the 
losses  were  35  per  cent,  and  28  per  cent,  respectively.  Apparently  then 
these  prisoners,  though  seemingly  healthy,  were  in  a  pre-pellagrous 
state. 

All  proteins  have  not  the  same  nutritive  value.  Some  of  them 
lack  certain  amino-acids  and  have  a  low  "  biological  value."  Thus 
if  30  grm.  of  meat  protein  suffice  to  maintain  a  man  of  70  kilos  in 
nitrogenous  equilibrium,  108  grm.  of  maize  protein  are  required  to 
effect  the  same  result.  The  "  biological  value  "  of  maize  protein  is 
thus  0'29.  It  was  found  that  pellagra  was  associated  with  a  deficiency 
of  biological  protein  for  the  needs  of  the  individual.  The  energy 
value  and  total  protein  content  of  the  dietary  might  vary  within  wide 
limits  and  a  high  calorie  value  did  not  compensate  for  a  low  biological 
vahi£  of  the  protein.  Hard  labour  necessitates  an  increase  in  the 
biological  protein. 

Increase  in  the  useful  protein  of  the  dietary  was  followed  rapidly  by 
a  decline  in  the  occurrence  of  pellagra  cases.  Patients  on  hospital  diet 
to  which  an  addition  of  extra  beans  was  made  improved  more  rapidly 
than  others  receiving  an  addition  of  butter,  though  the  calorie  values  of 
the  additions  were  the  same. 
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We  may  conclude  that  a  deficiency  of  biological  protein  is  an 
essential  factor  in  the  causation  of  pellagra.  Other  factors  such  as 
digestive  disturbances,  and  flagellate  and  helminthic  infections  are  but 
contributory  in  that  they  increase  the  protein  losses  and  are  added 
causes  of  malnutrition.  The  association  of  pellagra  with  the  con- 
sumption of  maize  is  not  due  to  the  maize,  nor  to  any  toxin  contained  in 
it,  but  to  the  low  biological  value  of  maize  protein. 

(Professor  Boyd  showed  charts  and  diagrams  in  illustration  of  his 
address.) 

Dr.  W.  H.  Willcox,  C.B.,  C.M.G. 

In  this  paper  I  propose  to  deal  with  the  treatment  and  management 
of  scurvy  and  beri-beri  as  they  affect  an  army  in  the  field.  Among 
the  many  fascinating  and  interesting  medical  problems  which  presented 
themselves  during  the  campaign  in  Mesopotamia  those  connected  with 
scurvy  and  beri-beri  occupied  the  foremost  place.  The  deficiency 
diseases  of  scurvy  and  beri-beri  occurred  to  a  greater  extent  in 
Mesopotamia  than  in  any  other  theatre  of  the  War.  The  enormous 
wastage  caused  by  scurvy  in  that  campaign  can  be  realized  from  the 
statistics  available:  thus  11,445  cases  occurred  in  the  last  six  months 
of  191().  These  cases  were  almost  all  evacuated  to  India,  since  they 
were  quite  unfit  to  undergo  the  hardships  of  active  service  in  the  field. 

The  careful  investigations  made  in  connexion  with  these  diseases  in 
Mesopotamia  and  the  results  of  the  management — that  is,  the  scientific 
rationing  of  the  troops — have  most  conclusively  established  that  both 
scurvy  and  beri-beri  are  essentially  deficiency  diseases  and  are  due  to 
a  deficiency  in  the  respective  vitamines  in  the  dietary  associated  with 
their  causation. 

From  the  beginning  of  May,  191(>,  until  the  end  of  January,  1919, 
as  Senior  Consulting  Physician  to  the  Mesopotamian  Expeditionary 
Force,  I  made  a  special  study  of  scurvy  and  beri-beri  from  their 
clinical  aspects  and  from  the  point  of  view  of  prevention  and  treatment. 
I  would  like  to  take  this  opportunity  of  expressing  my  thanks  to  the 
Directors  of  the  Medical  Service,  Major-General  Sir  Francis  Trehenx  . 
K.C.M.G.,  and  Major-General  A.  P.  Blenkinsop,  C.B.,  C.M.G.,  far  the 
help  and  encouragement  always  given  me  in  this  work. 

In    order    to    understand    clearly    the    problems    which     present.  <i 
themselves   in   the    Mesopotamian    campaign    in    connexion    with 
management  of  scurvy  and  beri-beri  it  is  necessary  to  review  thoroughly 


8 


Willcox  :    Diseases  due  to  Dietetic  Deficiencies 


the  circumstances  which  effected  the  rationing  of  the  troops  in  so  far  as 

they  related  to  the  occurrence  of  scurvy  and  beri-beri. 

The   Mesopotamian   campaign  commenced  on  November  6,  1914, 

when    troops    under     General    Delamain     landed     at    Fao,    and    on 

November  22,  1914,  Basrah  was  occupied,  General  Sir  Arthur  Barrett 

being  in   command.      The   Force  pushed   its  way  up   the   Tigris   and 

after  a   series    of   brilliant   military    successes    Kut    was    captured    on 

September  28,  1915.     From  the  beginning  of  the  operations  until  1916 

the    Mesopotamian    Force    was    under     the    control    of    the    Indian 

Government   and    the   system   of   rationing  troops  was    based   on    the 

Field   Service   Scale   of  Rations  laid  down  in  "  War  Establishments, 

India,"  pages   10   and  11:  Table  I,  British  rations;  Table  II,  Indian 

rations. 

Table  I. 


(A)  Br 

itish  Ti 

oops.     Field  Ration. 

(1)  Bread 

1  lb. 

(6)  Sugar 

2|  oz 

(2)  Fresh  meat  ... 

1  lb. 

(7)  Salt 

|  oz 

(3)  Bacou 

3  oz. 

(8)  Pepper 

36  oz 

(4)  Potatoes 

1  lb. 

(9)  Fuel 

3     lb 

(5)  Tea 

1  oz. 

Table  II. 
(B)  Indian  Troops  and  Followers.     Field  Ration. 


(1)  Atta 

...       H  lb. 

(8)  Ginger 

^  oz 

(2)  Fresh  meat  ... 

4     oz. 

(9)  Chillies 

i  oz 

(3)  Dball 

4     oz. 

(10)  Turmeric     ... 

|  oz 

(4)  Ghi 

2     oz. 

(11)  Garlic 

I  oz 

(5)  Gur 

1     oz. 

(12)  Salt 

i  oz 

(6)  Potatoes 

2     oz. 

(13)  Fuel 

1*  lb 

(7)  Tea 

1   oz. 

It  may  be  stated  now  that  scurvy  in  Mesopotamia  was  practically 
limited  to  Indian  troops,  only  a  few  isolated  cases  occurring  amongst 
British  troops,  the  causation  of  which  could  be  traced  to  inadequate 
dietary  owing  to  some  other  diseases  occurring  in  the  individual  patient. 
Beri-beri,  on  the  other  hand,  was  limited  to  British  troops,  practically 
no  cases  occurring  amongst  Indians.  Some  cases  occurred  amongst  the 
Chinese  Labour  Corps  at  Basrah  in  1918.  and  also  in  the  crews  on 
board  ships  arriving  at  Basrah.  Both  of  these  epidemics  were  traceable 
to  polished  rice  as  the  aetiological  factor. 

A  review  of  the  ration  scales  shows  that  as  regards  deficiency  disease 
the  ration  for  British  troops  was  fairly  satisfactory.  Attention  will  be 
called  later  to  the  deficiency  as  regards  beri-beri  under  the  conditions 
of  service  at  the  Front.  For  Indian  troops  the  field  service  ration  was 
very  deficient  as  regards  antiscorbutic  vitamines,  the  only  antiscorbutics 
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being  2  oz.  potatoes  and  4  oz.  fresh  meat.  This  deficiency  became 
much  accentuated  owing  to  the  conditions  of  service  at  the  Front.  The 
great  cause  of  the  wastage  in  the  Indian  troops  of  the  Mesopotamian 
Force  up  to  the  end  of  1916  was  scurvy.  To  understand  this  thoroughly 
it  is  necessary  to  call  attention  to  the  system  of  rationing  of  Indian 
troops  in  India  prior  to  1917.  An  allowance  was  made  to  each  soldier 
equivalent  to  the  cost  of  the  items  in  the  field  service  ration.  He 
bought  his  ration  from  the  bunniah  or  food  contractor  of  his  unit. 
The  Indian  has  the  instinct  of  saving  money  for  his  family  very  firmly 
implanted  in  his  mind  and  under  the  old  system  of  rationing  Indian 
troops  in  India  there  was  no  guarantee  that  the  Indian  soldier  bought 
and  consumed  even  the  field  service  ration.  He  no  doubt  often  starved 
himself  to  save  a  few  annas.  As  a  consequence  of  this  system  the 
Indian  troops  arriving  from  India  in  Mesopotamia  were  found  in  many 
cases  to  contain  a  considerable  percentage  of  men  anaemic  and  debilitated 
and  suffering  from  pyorrhoea  and  a  ready  prey  to  scurvy  if  put  under 
hardships  as  regards  the  restrictions  in  diet  necessitated  by  service  in 
the  field.  They  had  little  "  balance  in  the  bank "  against  the  onset 
of  the  deficiency  disease  scurvy  and  their  latent  period  would  be  short 
were  dietetic  hardships  imposed  on  them. 

My  colleague,  the  late  Colonel  H.  G.  Melville,  I. M.S.,  paid  special 
attention  to  the  examination  of  Indian  troops  arriving  from  India 
during  the  latter  half  of  191(5,  and  he  found  at  this  time  a  considerable 
percentage  of  men  on  arrival  to  be  anaemic,  debilitated  and  suffering 
from  pyorrhoea.  These  men  were  not  actually  suffering  from  scurvy 
but  they  were  in  a  condition  to  be  strongly  predisposed  to  it. 

The  British  soldier,  on  the  other  hand,  came  out  to  Mesopotamia 
well  nourished  and  with  a  good  "balance  in  his  bank"  against  deficiency 
disease,  and  if  he  developed  this  his  latent  period  would  be  a  long  one. 

A  glance  at  the  map  of  Mesopotamia  shows  the  military  situation 
up  to  February  23,  1917,  when  the  Tigris  was  crossed  at  Shumram  and 
the  Turks  retreated  towards  Baghdad.  From  December  11,  1915,  up 
to  this  date  the  operations  of  the  Mesopotamian  Force  were  directed 
towards  the  relief  of  Kut  and  the  advance  onwards  to  Baghdad. 
Basrah  and  Amara  were  centres  of  local  production  of  fresh  fruit 
and  vegetables  and  the  incidence  of  scurvy  was  very  slight  amongst  the 
troops  stationed  there.  Beyond  Amara  there  wore  no  centres  of  local 
production  of  fruit  or  vegetables  and  troops  had  to  rely  entirely  on  the 
river  transport  of  supplies  for  these  articles. 

Attempts    were    made    by   the   Army    to    grow    vegetables    for   the 


10 


Willcox :    Diseases  due  to  Dietetic  Deficiencies 


troops,  but  it  was  impossible  to  do  this  in  sufficient  quantity  since  in 
Mesopotamia  irrigation  is  essential  for  cultivation  and  a  scheme  for 
growing  vegetables  for  the  Army  on  a  large  scale  would  have  taken 
a  very  long  time  to  carry  out.  Also  the  art  of  growing  fruit  and 
vegetables  successfully  in  Mesopotamia  demanded  a  long  and  intimate 
experience  of  local  conditions,  and  it  was  found  that  this  could  be  much 
more  economically  and  satisfactorily  carried  out  by  the  native  Arabs 
under  our  supervision,  the  produce  being  purchased  from  them  by 
the  Army. 

During  1915  and  1916  the  river  transport  was  taxed  to  its  utmost 
in  conveying  troops  and  supplies  and  in  carrying  sick  and  wounded 
downstream,  and  no  special  provision  for  the  transport  of  fresh  fruit  or 
vegetables  or  fresh  meat  was  available  until  towards  the  end  of 
1916.  The  climatic  conditions  of  Mesopotamia  were  such  that 
vegetables  and  fruit  sent  by  river  from  Basrah  arrived  generally  in  a 
damaged  condition  unsuitable  for  issue  as  rations.  It  is  thus  obvious  that 
the  troops  in  the  front  area  from  December,  1915,  to  February,  1917, 
obtained  few  supplies  of  fresh  vegetables  or  fruit ;  this  explains  the 
fact  that  up  to  February,  1917,  there  was  an  enormous  incidence  of 
scurvy  amongst  Indian  troops  in  the  front  area  in  Mesopotamia. 


Alterations  of  Eations. 

The  incidence  and  causation  of  deficiency  diseases  in  Mesopotamia 
was  thoroughly  appreciated  and  steps  were  taken  to  put  the  ration 
scales  on  a  scientific  basis  as  regards  deficiency  disease.  The  Army 
Commander,  Sir  Percy  Lake,  in  1916,  with  this  object  sanctioned  the 
ration  scales  of  July  4,  1916,  which  were  a  great  improvement  as 
regards  the  protection  from  deficiency  diseases. 

Table  III.— Ration,  July  4,  1916. 


(A) 

British    Troops.      Field   Ration. 

(1)  Bread 

.       1     lb. 

(10)  Condensed  milk 

2     oz. 

(2)   I'nsh  meat  ... 

2  lb. 

(11)  Salt 

i  oz. 

(3)  Bacon 

3     oz. 

(12)  Pepper 

aV  °7- 

(4)  Potatoes 

.       1     lb. 

(13)  Wood 

3     lb. 

(5)  Tea 

1     oz. 

(14)  Oatmeal 

4     oz. 

(6)  Sugar 

.       2£  oz. 

and  Condensed  mill 

2     oz. 

(7)  Cheese 

3     oz. 

(15)  Tobacco,  weekly 

2     oz. 

(8)  Rice 

3     oz. 

(16)  Matches,  weekly 

2  boxes 

(9)  Jam 

8     oz. 

Ext 

ras. 

(1)  Chocolate 

1     oz. 

(1)  Dates 

4     oz. 

and  Bread 

4     oz. 

(.r.)   Fresh  fruit  ... 

4     oz. 

(2)  Lime  juice    ... 

i  II.  02. 

(6)  Dry  lentils 

2     oz. 

and  Sugar. 

\    OZ. 

Curry  powder 

(8)  Rum 

1    II.  OB. 

(7)   Limes"    '     ... 

3  per  man 
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(B)  Indian  Troops.     Field  Ration. 


(1)  Atta 

(2)  Fresh  meat 

(3)  Dhall 

(4)  Ghi 

(5)  Gur 

(6)  Potatoes 

(7)  Fresh  fruit 

(8)  Tobacco,  weekly 


H  lb. 
4  oz. 
4  oz. 
2 
2 
2 
2 
2 


oz. 
oz. 
oz. 
oz. 
oz. 


(Substitutes  same  as  per  British  troops) 


(9)  Matches,  weekly  ...  2  boxes 

(9a)  CoDdensed  milk  ...  2     oz. 

(10)  Tea               ...  ...  ^  oz. 

(11)  Ginger          ...  ...  ^  oz. 

(12)  Chillies        ...  ...  a  oz. 

(13)  Turmeric      ..  £  oz. 

(14)  ( larlic           ...  ...  a  oz. 

(15)  Salt               I  oz. 

(16)  Fuel             ...  ...  l|  lb. 


Extras. 


(1)  Atta 

(2)  Ghi... 

or  Gur 

(3)  Fresh  meat 


i  lb. 

1  oz. 

2  oz. 
2  oz. 


(4)  Fresh  vegetables        ...  4     oz. 

(5)  Fresh  fruit  ...  ...  4     »/.. 

(6)  Tamarind     ...  ...  2     oz. 

(7)  Rum  (25  percent,  under 

proof)       ...  ...  2  fl.  oz. 


Later  the  rations  were  further  improved  and  the  Army  Commander, 
General  Sir  Stanley  Maude,  who  took  a  very  great  interest  in  the 
prevention  of  scurvy  and  beri-beri,  sanctioned  the  ration  scales  of 
October  31,  1(.)16. 

Table  IV.— Rations,  October  31,   1916. 


(1) 
(2) 
(2a; 
(3) 
(4) 

(5) 

(6) 
7) 
8) 

(9) 
(10) 

(ID 


(12) 
(13) 


British  Troops. 

Daily. 

Bread  (or  Biscuit,  12  oz.  when  bread  not  available) 

Fresh  meat  (or  preserved,  12  oz.,  when  fresh  not  available) 

Pickles,  when  preserved  meat  is  issued 

Bacon 

Potatoes  or  fresh  vegetables  (or  dried  vegetables,  3  oz.,  when 

fresh  not  available) 
Tea 

Cheese  (not  in  summer) 
Sugar 

Jam  or  golden  syrup 
Tinned  milk 
Salt 
Fresh  fruit  (or  tinned  fruit,  2  oz.,  or  dried   fruit,  1  oz.,  when 

fresh  fruit  not  available)  ... 
Soup  or  Oxo  (not  in  summer) 
Fuel  (coal  1  lb.,  wood  1  lb.) 


oz. 
0 
0 

1 
3 

12 

4 

3 
3 
3 
9 


1 1  eekly. 

(14)  Pepper       ... 

(15)  Mustard    ... 

(16)  Tobacco  (or  cigarettes,  No.  40,  or  svrt 

(17)  Matches    ... 


Twice  weekly. 
(18)  Marmite,  Monday  and   Thursday  (not  in  summer] 
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Table  IV — (continued). 

Thrice   weekly. 

(19)  Oatmeal  (Monday,  Wednesday  and  Friday)     ... 

(20)  Tinned  milk  (Monday,  Wednesday  and  Friday) 

(21)  Eice  (Tuesday,  Thursday  and  Saturday) 

(22)  Curry  powder  (Tuesday,  Thursday  and  Saturday) 

(23)  Butter  (Monday,  Wednesday  and  Friday),  not  in  summer 

(24)  Lime  juice  (Tuesday,  Thursday  and  Saturday),  not  in  winter 


lb. 


Indian  Troops. 
Daily. 

(1)  Atta  or  rice 

(2)  Fresh  meat  (or  gur,  2  oz,,  when  fresh  meat  not  available) 

(3)  Dhall 

(4)  Gur 

(5)  Ghi 

(6)  Potatoes  or  fresh  vegetables  (dried  vegetables,  2  oz.,  when  fresh 

not  available) 

(7)  Fresb  fruit  (tinned  fruit,  2  oz.,  or  dried  fruit,  1  oz.,  when  fresh 

fruit  not  available) 

(8)  Tea 

(9)  Milk,  tinned 

(10)  Condiments  (ginger,  chillies,  garlic,  turmeric) 

(11)  Salt 

(12)  Tamarind  or  coccum 

(13)  Fuel  (wood) 

Thrice  iceekly. 

(14)  Ghi  (Monday,  Wednesday,  Friday)    ... 

(15)  Lime  juice  (Tuesday,  Thursday,  Saturday),  not  in  winter 

.  Weekly. 

(16)  Tobacco  (Sundays)  or  cigarettes,  No.  40,  or  sweets,  4  oz. 

(17)  Matches  ...  ...  ...  ...  ...        boxes 


Jfl.oz. 


Reviewing  the  Ration  Scales  of  October  31,  1916. 

As  regards  protection  against  scurvy  the  Indian  ration  contained  : 
Potatoes  or  fresh  vegetables,  e.g.,  onions,  6  oz.  ;  fresh  fruit  (limes,  &c), 
2  oz. ;  fresh  meat,  6  oz.  ;  tamarind  or  coccum,  2  oz.  ;  lime  juice,  £  oz. 
three  times  a  week.  The  only  difficulty  was  the  conveyance  of  this 
ration  to  the  troops.  The  fierce  heat  of  Mesopotamia  rendered  the 
carriage  of  perishable  articles  such  as  vegetables,  fruit  and  fresh  meat 
up  the  300-mile  journey  on  the  Tigris  an  impossibility  without  special 
provision  as  regards  transport.  Up  to  the  latter  part  of  1916  there  was 
an  inadequacy  of  transport  both  on  river  and  land  to  cope  with  this 
great  problem.  Towards  -the  end  of  1916  the  transport  became  much 
improved  and  refrigerator  barges  with  cold  storage  chambers  for  fresh 
meat  arrived,  which  were  of  great  value.  Major-General  Sir  G. 
MacMunn,  K  C.B.,  Inspector-General  of  Communications,  took  a  great 
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interest  in  the  problem  of  conveying  antiscorbutics  to  the  troops  on  the 
front  and  devised  crates  for  carrying  fresh  vegetables  and  fruit,  which 
were  of  great  value  in  protecting  them  from  damage  during  transport. 

Fresh  Meat. 

The  evidence  from  the  Mesopotamian  campaign  proved  that  this  is 
of  important  antiscorbutic  value.  During  1916  when  the  troops  at  the 
Front,  both  British  and  Indian,  were  unable  to  get  fresh  vegetables  or 
fruit  for  long  periods  the  only  protection  that  the  British  had  above 
that  of  the  Indians  was  the  fresh  meat  allowance — 1  lb.  daily.  They 
were  unable  to  get  this,  but  usually  two  or  three  issues  were  obtained 
from  local  supplies  of  Arab  sheep,  and  on  other  days  tinned  beef  would 
be  issued.  The  Indian  troops  did  not  care  for  meat  and  usually  had 
only  one  or  two  rations  of  6  oz.  per  week.  On  other  days  owing  to 
their  caste  prejudices  tinned  meat  could  not  be  issued. 

Further  evidence  of  the  value  of  fresh  meat  was  obtained  by 
investigations  carried  out  in  1916  by  Nos.  9  and  10  Indian  General 
Hospitals  by  Major  Marjoribanks,  I. M.S.,  on  Indian  patients  suffering 
from  scurvy.  Two  parallel  groups  of  scurvy  cases  were  treated  on 
identical  lines  as  regards  diet :  one  group  of  patients  was  given  a  daily- 
ration  of  fresh  meat  juice,  and  these  improved  much  more  rapidly  than 
the  other  patients.  I  saw  these  patients  several  times  in  consultation 
and  can  testify  to  the  striking  antiscorbutic  value  of  raw  meat  juice. 
The  climatic  condition  of  Mesopotamia  and  the  risk  of  parasitic 
infection  prohibited  the  use  of  raw  meat  juice  in  the  treatment  and 
prophylaxis  of  scurvy.  In  the  treatment  of  cases  of  scurvy  in  hospital 
the  beneficial  effect  of  a  liberal  allowance  of  fresh  meat  was  very 
striking. 

Tamarind  in  all  probability  has  antiscorbutic  properties.  It  was 
taken  by  the  Indian  troops  either  as  a  chutney  with  stewed  meat,  or  as 
an  infusion  with  sugar,  which  formed  a  palatable  acid  drink.  Coccum 
is  a  sort  of  dried  plum,  which  appeared  to  have  no  antiscorbutic  value. 
It  has  had  a  reputation  in  India  as  an  antiscorbutic,  but  it  was  not  liked 
by  the  Indian  troops  and  was  little  used  in  Mesopotamia. 

Lime  -Juice. 

The  ration  lime  juice  up  to  the  end  of  1916  had  no  antiscorbutic 
value  and  had  no  beneficial  effect  on  patients  Buffering  from  scurvy. 
It  usually  arrived   in  Mesopotamia   after  a    long  journey  i-\  and 

was  probably  six  months  or  more  old  before   issued.     At  m\ 
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in  August,  1916,  fresh  lime  juice  was  prepared  in  India  from  fresh  limes, 
a  small  quantity  of  alcohol  (5  per  cent.)  and  salicylic  acid  (2  gr.  to  the 
pint),  being  added  as  a  preservative.  This  was  sent  to  Mesopotamia 
in  special  casks  with  the  date  of  preparation  marked  on  it.  This  gave 
better  results  as  regards  antiscorbutic  properties  and  was  used  in  the 
treatment  of  patients  suffering  from  scurvy  as  well  as  for  issue  to 
troops. 

Lime-juice  as  a  prophylactic  against  scurvy  is  of  uncertain  value, 
since  it  is  difficult  to  ensure  its  delivery  to  an  army  in  the  field  within 
three  months  of  its  preparation,  after  which  time  much  of  its  anti- 
scorbutic value  is  lost.  Undoubtedly  when  fresh  it  has  important 
antiscorbutic  properties,  which  I  saw  demonstrated  on  many  occasions 
in  patients  suffering  from  scurvy.  After  the  occupation  of  Baghdad 
lime  juice  was  prepared  from  limes  and  bitter  oranges  obtained 
locally  and  preservative  was  added  as  above  described.  This  was 
issued  to  troops  with  as  little  delay  as  possible,  and  had  an  undoubted 
value  as  an  antiscorbutic. 

The  recent  work  of  Miss  Chick  and  Miss  Hume,  showing  the 
superior  value  of  lemon  juice  to  lime  juice  is  of  great  value  and 
interest. 

During  the  deficiency  of  fresh  vegetables  and  fruit  in  1916,  in 
consequence  of  the  great  incidence  of  scurvy  in  Indian  troops,  an 
order  was  issued  that  Indian  troops  should  have  the  first  call  on 
the  fresh  vegetables  and  fruit  available. 

Beri-beri  in  Kelation  to  the  Ration  Scales. 

Indian. — This  ration  is  highly  protective  as  regards  antiscorbutic 
vitamines.  Atta  was  the  usual  issue  to  Indian  troops,  although  rice 
was  an  alternative.  Atta  is  a  wheat  flour  containing  the  germ  and 
some  of  the  aleurone  layer  of  the  grain,  so  that  it  is  rich  in  anti- 
beri-beri  vitamines.  Dhall  contains  the  coat  and  germ  of  the  lentil 
and  is  rich  in  antiscorbutic  vitamines. 

British. — In  1915  over  300  cases  of  beri-beri  occurred  amongst 
British  troops.  The  Indian  Field  Service  British  ration  was 
protective  against  beri-beri  but  owing  to  the  inadequacy  of  transport 
and  the  long  distances  from  the  base  of  the  troops  at  the  front,  fresh 
meat  and  vegetables  were  not  available  so  that  the  basis  of  the  ration 
was  tinned  beef,  bread  or  biscuits,  jam  and  tea.  The  British  bread  and 
biscuits  were  made  of  white   flour   from  which  the  germ  and  aleurone 
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layer  had  been  removed,  thus  depriving  them  entirely  of  anti-beri-beri 
vitamines.  Hence  the  British  soldier  as  regards  his  vitamine  ration 
became  liable  to  beri-beri  and  in  many  cases  fell  a  victim  to  this 
disease.  In  the  July,  1916,  ration,  oatmeal,  4  oz.,  and  dhall,  2  oz.,  were 
added  to  the  British  ration  to  supplement  the  British  vitamine  deficiencv. 
In  October,  1916,  marmite,  \  oz.,  three  times  weekly  was  added  to  the 
ration. 

Marmite. 

Beri-beri  cases  occurred  in  the  Dardanelles.  I  saw  practically  all  of 
these  cases,  and,  at  the  suggestion  of  Colonel  C.  J.  Martin,  advised  the 
treatment  with  yeast,  which  gave  satisfactory  results.  In  February, 
1916  (vide  Lancet,  March  11,  1916),  I  suggested  to  the  Sanitary 
Committee  of  the  War  Office  the  advisability  of  an  extract  of  yeast 
being  issued  to  the  troops  as  a  prophylactic  against  beri-beri.  Experi- 
ments were  instituted  at  the  direction  of  General  Sir  William  Horrocks, 
K.C.M.Gr.,  and  carried  out  by  Professor  Starling,  F.B.S.,  Dr.  S.  M. 
Copeman,  and  their  co-workers.  These  showed  that  extract  of  yeast 
was  a  prophylactic  against  beri-beri,  and  a  preparation  known  as  marmite 
was  issued  to  British  troops  in  Mesopotamia  in  October,  1916.  Marmite 
can  be  mixed  with  warm  water  and  taken  like  bovril  or  be  added  to  a 
stew  after  cooking.  Marmite  was  undoubtedly  of  great  value  as  a 
prophylactic  against  beri-beri  in  Mesopotamia,  and  it  was  a  valuable 
remedy  in  the  treatment  of  cases  that  occurred.  It  kept  well  in 
Mesopotamia,  and  no  difficulty  was  experienced  in  its  issue  as  a  ration 
to  the  troops. 

In  February,  1917,  at  my  request,  experiments  were  carried  out  at 
Amara  to  determine  the  practicability  of  issuing  bread  to  British 
troops  made  with  a  certain  proportion  of  atta  in  the  flour.  Loaves  were 
made  with  flour  containing  100  per  cent.,  75  per  cent.,  50  per  cent, 
and  25  per  cent,  respectively  of  atta.  In  all  cases  the  bread  was 
very  palatable  but  the  addition  of  atta  caused  some  difficulty  in  the 
rising  of  the  dough  so  that  the  bread  was  somewhat  heavier.  Bread 
made  with  25  per  cent,  of  atta  was  quite  as  palatable,  and  differed 
little  from  ordinary  bread  except  in  the  slightly  brownish  colour.  I 
a  trial  the  bread  was  issued  to  several  units  at  Amara  with  satisfactory 
results,  and  later  on  a  general  issue  of  this  bread  on  three  days  a  week 
to  the  Army  was  sanctioned  by  the  G.O.C.  in  C. 

The  issue  of  bread  to  British  troops  rich  in  anti-beri-beri  vitamines 
was  undoubtedly  an  important  factor  in  the  reduction  of  beri-beri  in 
British  troops. 
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cases  occurred,   and    in  1918    only  fifty-one    cases    occurred  amongst 
British  troops. 

The  attached  curve  shows  for  1917  and  1918  the  incidence  of 
scurvy,  the  maximum  being  in  May  and  June.  The  incidental  rates 
are  the  admissions  to  hospital  per  mille  of  Indian  strength. 
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Table  VI. 


/Etiology. 


Undoubtedly  the  prime  causes  of  scurvy  and  beri-beri  are  vitamine 
deficiencies  ;  other  factors,  however,  play  a  part  as  predisposing  causes. 

Climatic  influences  produced  the  maximum  incidence  of  scurvy 
in  the  hot  months  of  May,  June  and  July,  while  beri-beri  attained 
its  maximum  in  November  and  December.  Mental  depression  is 
mentioned  by  Osier  as  a  predisposing  cause  in  scurvy.  In  Mesopotamia 
the  depressing  influences  associated  with  the  campaign  in  1916  were 
undoubtedly  factors  in  the  causation  of  the  high  incidence. 


Intercurrent   Diseasi  s. 

Patients  suffering  from  diseases  such  as  dysentery,  the  enteric 
group,  and  epidemic  jaundice,  which  required  careful  dieting,  would 
rapidly  develop  scurvy  unless  care  were  taken  that  antiscorbutics 
formed  a  part  of  the  dietary.  It  was  remarkable  how  quickly  scorbutic 
symptoms  would  develop  in  Mesopotamia  in  patients  on  a  dietary  devoid 
of  antiscorbutics.  I  have  seen  several  cases  develop  typical  scorbutic 
gums  within  six  weeks  of  admission  to  hospital.  It  became  a  rule. 
J  A — 5 
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therefore,  to  add  to  the  diet  of  all  patients  in  hospital  a  sufficiency  of 
antiscorbutics — e.g.,  lemons,  limes,  oranges,  &c,  in  order  to  prevent  the 
development  of  scurvy. 

In  the  Dardanelles  campaign  I  called  attention  to  the  occurrence 
of  beri-beri  in  patients  recovering  from  an  attack  of  epidemic  jaundice. 
The  cause  of  the  beri-beri  was  undoubtedly  the  absence  of  anti-beri-beri 
vitamines  in  the  dietary  for  the  jaundice.  A  few  cases  of  scurvy 
occurred  in  British  troops  in  men  with  very  carious  teeth  who  avoided 
eating  any  fresh  fruit  or  vegetables  on  account  of  the  difficulty  of 
mastication.  I  saw  one  case  in  a  man  who  had  an  intense  dislike 
to  fruit   or  vegetables  of  any  kind. 

"  Starvation  "  per  se  does  not  cause  scurvy  or  beri-beri.  In  May, 
1916,  I  examined  a  large  number  of  sick  who  had  been  in  Kut  from 
December  11,  1915,  to  April  29,  1916,  during  the  period  of  its  siege. 
Many  of  these  showed  signs  of  acute  starvation,  but  the  signs  of  beri- 
beri and  scurvy  were  not  usually  manifest  in  them. 

Treatment  of  Scurvy  and  Beri-beri. 

In  order  to  obtain  effective  control  of  these  diseases,  in  June,  1917, 
special  hospitals  were  established  in  the  centres  Baghdad,  Amara,  and 
Basrah  for  scurvy  and  beri-beri — an  Indian  hospital  for  scurvy  and  a 
British  hospital  for  beri-beri.  A  special  medical  officer  was  attached 
for  duty  in  each  of  these  hospitals,  and  special  registers  were  kept  in 
which  all  the  scurvy  and  beri-beri  cases  were  fully  recorded.  In  this 
way  the  occurrence  of  scurvy  or  beri-beri  in  any  unit  was  at  once 
recognized,  and  also  uniformity  of  diagnosis  and  treatment  was  ensured. 
It  was  ordered  that  all  the  cases  were  to  be  seen  by  the  consulting 
physician  of  the  respective  areas,  who  would  advise  as  regards 
management,    treatment,    and    disposal. 

Scurvy. 

The  symptoms  of  scurvy  exhibited  by  the  individual  cases  called 
for  special  lines  of  treatment,  thus  anaemia  and  debility  were  the  early 
symptoms. 

Gum  Chanties. — The  hyperplastic  condition  of  the  gums,  with 
characteristic  red  buds  between  the  teeth  often  shown  best  on  the  buccal 
aspect,  was  the  most  common  symptom.  In  some  cases  the  gums  were 
BO  swollen  as  to  have  an  appearance  resembling  a  new  growth.  Pyor- 
rhoea, which  is  (juite  a  distinct  disease  from  scurvy,  often  accompanied 
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it,  and  no  doubt  by  its  presence  tended  to  accentuate  the  symptoms 
of  scurvy. 

Palate  Changes. — Petechias,  or  patches  of  haemorrhage,  occurred  in 
the  soft  and  hard  palate,  and  if  old  had  a  pigmented  appearance,  also 
a  characteristic  dark  crimson  or  purplish  area  of  discoloration  com- 
monly extended  from  the  inner  aspect  of  the  molar  teeth  upwards 
towards  the  palate.  This  sign  was  very  common,  and  a  very  valuable 
early  indication  of  scurvy.  The  palate  itself  was  very  pale  owing  to 
the  marked  anaemia  present. 

Muscle  Hemorrhages. — These  were  very  common  (about  30  per 
cent.),  and  usually  occurred  in  the  calf  or  thigh  muscles  or  around  the 
popliteal  spaces  or  anterior  tibial  region,  forming  a  hard  brawny 
swelling,  hot  to  the  touch  and  tender  on  pressure. 

(Edema. — Scorbutic  oedema  of  a  firm  brawny  type  occurred  in  the 
legs  and  feet  and  around  the  tendo  Achillis ;  this  oedema  was  of  quite 
a  different  type  from  cardiac  or  renal  dropsy,  and  often  showed 
tenderness  on  pressure.  It  was  too  firm  to  pit  readily.  Subperiosteal 
swellings,  e.g.,  along  the  ulna  or  tibia,  were  fairly  common.  l\ffusion 
into  the  joints  of  a  hemorrhagic  type  sometimes  occurred. 

Skin. — In  Indians  skin  manifestations  were  very  difficult  to  deter- 
mine owing  to  the  natural  pigmentation  of  the  skin.  In  white  races 
purpuric  patches  are  very  common,  and  a  general  earthy  or  bluish 
appearance  of  the  skin  is  frequently  present. 

Subjunctival  hemorrhages  occurred  in  a  few  cases.  Hemorrhagic 
'pleural  effusion  was  seen  by  me  in  six  cases.  Some  cases  showed 
haemorrhage  from  the  bowel,  which  required  careful  differentiation 
from  dysentery. 

Dilatation  of  the  heart  was  usually  present  in  severe  cases,  and 
was  an  important  indication  of  the  period  of  rest  in  bed.  Ha>mic 
murmurs  usually  accompanied  the  dilatation. 

Captain  A.  J.  Stevenson,  M.C.,  R.A.M.C,  was  appointed  M.O.  in 
charge  of  the  scurvy  wards  in  the  special  scurvy  hospital  in  Baghdad, 
and  he  did  valuable  work.  The  following  scheme  of  treatment  for 
scurvy  cases  in  Indians  was  drawn  up  by  us  : — 

(1)  Rest  in  bed  was  essential  as  long  as  the  anannia  or  cardiac  dila- 
tation persisted,  also  the  presence  of  muscle  hsifiorrhagt  .  oedema, 
periosteal  or  joint  haemorrhages,  or  other  severe  hemorrhagic  symptoms 
demanded  complete  rest  in  bed. 

(2)  Local  Treatment  of  the  Mouth  and  a  urn*. — A  solution  of  i  per 
cent,   salicylic  acid    in  alcohol  was    applied    to  the  gums   twice  daily, 
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and  also  a  mouth- wash  of  alum  and  carbolic  acid  was  used  frequently. 
Dental  treatment,  such  as  scraping  of  the  teeth  to  remove  tartar,  and 
removal  of  carious  teeth  was  carried  out. 

(3)  Anaemia. — A  mixture  of  iron  and  arsenic  was  given  for  this  in 
addition  to  the  other  measures. 

(4)  Diet. — 6  a.m.,  tea  and  biscuits,  and  2  oz.  fruit;  8  a.m.,  ^  oz. 
fresh  lime  juice;  10.30  a.m.,  chapatie  or  rice  with  8  oz.  vegetables 
and  two  pints  fresh  milk  ;  12  noon,  J  oz.  fresh  lime  juice  ;  1  p.m.,  10  oz. 
fresh  fruit  ;  7  p.m.,  14  oz.  meat,  8  oz.  vegetables.  Tomatoes,  cucumbers 
and  onions  were  given  raw.  Other  vegetables  were  boiled  for  twenty 
minutes. 

The  accompanying  tables  show  the  selection  of  fruit  and  vegetables 
obtainable  in  the  Baghdad  area  : — 

Table  VII. — Vegetables  obtainable  in  the  Baghdad  Area. 

A.  B. 

Summer  planting  commencing  from  the  month                Winter  planting  commencing  from  the  month 

of  February.  of  September. 

Onions.                         Tomatoes.  Cabbage.  Turnips. 

Frencb  beans.             Cucumber.  Beans.  Radisb. 

Haricot  beans.            Pumpkin.  Spinacb.  Cauliflower. 

Brinjals.                       Melons.  Beetroot.  Lettuce. 

Lady's  finger.              Water  melons.  Carrots.  Purslain. 

Table  VIII.  —  Fresh  Fruits  obtainable  in  the  Baghdad  Area. 


C. 

Fruit  produced  during  the  summer  locally. 
Apricots.  Figs. 

Apples.  Dates. 


D. 

Fruit  produced  during  the  winter  Locally. 
Oranges.  Limes. 

Tangerine  oranges.     Quince. 


Peacbes,  Pears.  Sour  oranges.  Pomegranate*. 

Plums.  Mulberry.  Lemons.  Citron. 

Grapes. 

One  of  the  most  effectual  remedies  for  scurvy  is  raw  potato  salad. 
It  is  made  by  cutting  raw  potatoes  into  very  fine  slices  and  adding 
slices  of  onion  and  a  little  vinegar.  Captain  A.  L.  Shepherd,  I. M.S., 
at  my  suggestion  tested  this  in  1916  on  cases  in  the  scurvy  camp  at  the 
front  area.  He  found  that  it  gave  the  best  results  of  any  of  the  anti- 
scorbutics he  was  then  using. 

(5)  Physical  exercises  were  given  for  twenty  minutes  twice  a  day  to 
those  patients  sufficiently  well  to  undergo  them.  In  a  few  isolated  cases 
the  muscle  haemorrhages  suppurated.  These  cases  required  surgical 
treatment — incision,  A:c.  The  cases  of  scorbutic  hemothorax  required 
treatment  by  aspiration  in  addition  to  the  other  treatment  of  scurvy. 
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(6)  Germinated  Dhall. — The  discovery  in  1917  by  Miss  ('hick  and 
Miss  Hume  of  the  value  of  this  as  an  antiscorbutic  has  resulted  in 
supplying  a  very  valuable  antiscorbutic  prophylactic  to  forces  in  the 
field  where  no  fresh  vegetables  or  fruits  are  available.  It  was  un- 
fortunate that  this  discovery  was  not  made  during  the  trying  periods  of 
1915  and  1916  in  Mesopotamia,  when  antiscorbutics  were  unavailable 
for  the  troops  at  the  front.  After  May,  1917,  germinated  dhall  was  used 
in  outlying  districts  in  Mesopotamia  as  a  ration  when  fresh  vegetables  or 
fruit  could  not  be  supplied.  The  remedy  was  also  employed  in  hospitals 
for  the  treatment  of  scurvy  cases,  but  it  had  no  advantage  over  the  use 
of  fresh  fruit  and  vegetables,  and  was  less  palatable.  The  great  value 
of  germinated  dhall  is  that  it  can  be  used  as-  a  good  substitute  for  fresh 
fruit  and  vegetables  when  these  are  not  available.  It  'is  not  meant  to 
take  the  place  of  these. 

Beri-beri. 

In  a  country  like  Mesopotamia,  where  toxic  influences  causing 
multiple  neuritis  were  prevalent,  the  most  careful  examination  was 
necessary  to  exclude  such  cases  of  multiple  neuritis  as :  (a)  dysentery, 
(b)  enteric  or  paratyphoid  fever,  (c)  effects  of  heat,  (d)  malaria,  (e)  sand- 
fly fever,  (/)  diphtheria,  since  these  not  uncommonly  caused  symptoms 
of  multiple  neuritis  like  beri-beri.  The  early  signs  of  beri-beri  were 
those  of  cardiac  weakness  accompanied  by  symptoms  of  multiple 
neuritis,  the  disease  being  associated  with  vitamine  deficiency  as  regards 
diet. 

A  valuable  early  diagnostic  test  for  troops  consisted  in  the  squatting 
test  which  I  described  in  the  Lancet,  March  11,  1916.  In  this  paper 
the  treatment  for  beri-beri  cases  was  carefully  dealt  with.  In  Mesopo- 
tamia the  cases  were  treated  on  similar  lines  to  those  described,  the 
only  difference  being  that  marmite  was  used  in  place  of  yeast,  it  being 
given  three  times  a  day. 

Conclusion. 

The  experiences  of  the  War,  especially  in  distant  countries  such  ;i> 
Mesopotamia,  called  for  special  attention  to  the  scientific  rationing  of 
troops.  The  old  idea  of  sufficiency  of  calories,  ov  of  proteins,  fat  and 
carbohydrates  is  quite  inadequate  to  meet  the  needs. 

A  dietary  to  be  satisfactory  must  contain  proteins,  fat  and  carbo- 
hydrates in  the  proper  amount  and  also  must  satisfy  the  caloric 
requirements.     In   addition   it  is  essential  that  it  Bhould  be  adequa:     * 
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regards  vitamine  content,  e.g.,  it  must  be  protective  against  scurvy,  beri- 
beri and  other  deficiency  diseases. 

Too  often  financial  considerations  predominate,  and  I  cannot  let  this 
opportunity  pass  without  calling  attention  to  the  action  of  the  Indian 
Government  in  the  matter  of  the  rationing  of  the  Indian  soldiers 
serving  in  India.  On  February  17,  1917,  a  ration  was  sanctioned  by 
the  Indian  Government  for  Indian  troops  in  India.  This  ration  repeats 
the  field  service  ration  which  had  been  responsible  for  the  enormous 
outbreak  of  scurvy  in  the  Indian  troops  in  Mesopotamia,  and  indeed  it 
is  inferior  as  regards  antiscorbutic  value  for  it  entirely  lacks  any  fresh 
meat  allowance.  Under  a  ration  of  this  kind  scurvy  is  likely  to  be 
prevalent  amongst  Indian'  troops  in  India,  and  if  at  any  time  they  are 
called  upon  for  active  service  there  is  bound  to  be  a  great  wastage  owing 
to  the  incidence  of  scurvy.  This  method  of  rationing  may  appear 
economical  to  those  without  special  knowledge,  but  to  those  who  have 
studied  the  subject  it  is  a  false  economy.  It  seems  incomprehensible 
that  after  the  tragic  experiences  of  Mesopotamia  the  same  mistakes 
should  be  repeated. 

Since  the  rationing  of  troops  or  of  a  civil  population  is  carried  out 
usually  by  the  laity  not  possessing  special  medical  knowledge,  the 
education  of  the  lay  mind  in  the  scientific  principles  which  form  the 
basis  of  a  sound  dietary  is  of  the  utmost  importance.  For  this  purpose 
in  Mesopotamia  the  "  Official  Memoranda  "  on  scurvy  and  beri-beri 
which  had  been  carefully  drawn  up  were  circulated  not  only  to  all  the 
medical  units  but  to  the  O.C.s  of  all  combatant  units  in  the  Force.  The 
education  of  the  fighting  forces  in  the  principles  of  rationing  as  regards 
protection  from  the  deficiency  diseases  scurvy  and  beri-beri  was  of 
great  value,  for  the  Commanding  Officers  took  the  greatest  care  to  see 
that  their  troops  received  those  articles  of  their  dietary  which  were 
essential  for  their  protection. 


Dr.  Mackenzie  Wallis. 

My  remarks  this  evening  refer  more  particularly  to  beri-beri. 
Experiments  carried  out  in  India  upon  the  food  value  of  the  ground- 
nut, known  also  as  the  monkey  nut,  pea  nut  or  Arachis  nut,  led  to  the 
fact  that  it  was  remarkably  rich  in  anti-beri-beri  vitamine.  In  view  of 
this  both  bread  and  biscuits  were  made  from  the  nut  in  the  following 
way  :   The  thin  red  skin  was  first  removed  from  the  nut,  and  the  arachis 
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oil  then  expressed  under  high  pressure  without  any  heating.  The 
resulting  oil  press  cake  when  ground  into  a  fine  white  flour,  contained 
44  per  cent,  of  protein,  and  5  per  cent,  of  oil.  This  flour  prepared  in 
this  particular  way  was  used  for  the  manufacture  of  bread  and  biscuits. 
After  numerous  trials  a  nutritious  and  palatable  biscuit  was  obtained, 
and  distributed  to  criminal  tribe  settlements,  and  subsequently  to  Indian 
troops.  The  biscuits  were  also  used  for  the  prevention  and  treatment 
of  beri-beri.  Bread  made  from  the  same  flour  was  distributed  to  British 
troops,  and  favourably  reported  upon  as  to  its  nutritive  value  and 
palatability.  The  value  of  the  biscuits  as  regards  their  anti-beri-beri 
vitamine  content  was  proved  by  the  experiments  on  birds.  Very  small 
quantities  of  the  biscuit  protected  the  animals  against  beri-beri  when 
fed  on  a  diet  of  polished  rice  which  was  known  to  produce  beri-beri  in 
control  animals. 

The  use  of  such  a  biscuit  as  an  emergency  ration  for  troops  ha> 
been  strongly  advocated  from  the  point  of  view  not  only  of  its  high 
vitamine  content  but  also  for  its  protein  content  and  extreme  cheapness 
compared  to  any  other  biscuit.  The  flour  was  used  successfully  in  the 
preparation  of  a  substitute  for  the  German  product  "  nutrose  "  and 
proved  to  be  far  more  efficacious.  For  the  preparation  of  bacteriological 
culture  media  the  ground-nut  flour  yields  a  medium  equal  to  meat  in 
nutritive  value,  besides  abundant  vitamine  essential  for  the  proper 
growth  of  certain  micro-organisms. 


Dr.  Roaf. 

In  considering  the  treatment  of  deficiency  diseases  there  seem  to 
me  to  be  three  indications.  The  first  and  obvious  one  is  to  make  good 
the  deficiency.  With  that  end  in  view,  as  Professor  Hopkins  said,  we 
must  know  what  is  the  nature  of  the  deficiency.  The  second  indication 
is  to  see  that  the  substance  in  regard  to  which  there  is  a  deficiency  is 
properly  absorbed.  One  might  take,  as  an  example,  the  fat-soluble 
vitamine.  Possibly  that  would  not  be  absorbed  if  the  absorption  <>f  fat- 
were  deficient.  The  third  indication  is.  to  minimize  the  expenditure  of 
any  substance  for  which  the  deficient  material  is  required,  th  I  -  I  Bay, 
we  must  understand  the  pathology  of  the  disease  if  we  are  t.>  prevent 
wastage  of  some  rare  and  needed   material. 

I  shall  discuss  pellagra  only.     1  was  associated  with  Professor  1 
in  dealing  with  Turkish  prisoners  of  war.  and  we  considered  that  t: 


24  Roaf :    Diseases  due  to  Dietetic  Deficiencies 

t 

deficiency  was  due  in  some  way  to  a  deficiency  in  the  biological  value  of 
protein.  The  probable  deficiency  in  pellagra  is  that  of  some  aromatic 
amino-acids,  though  that  has  not  been  definitely  proved.  One  must  not 
lose  sight  of  the  fact  that  the  countries  in  which  maize  is  largely  used 
are  also  countries  in  which  there  is  more  sunlight  than  there  is  in  more 
northerly  countries,  and  strong  sunlight  may  be  required  to  bring  out 
the  characteristic  skin  symptoms  by  which  a  diagnosis  is  helped.  With 
regard  to  the  aromatic  amino-acids,  it  seems  possible  that  tryptophane 
is  the  one  which  is  deficient  or  lacking.  It  is  interesting  to  note  that 
the  people  who  get  pellagra  suffer  from  indicanuria.  That  was  pointed 
out  to  me  by  Professor  Wilson.  He  said  that  if  you  examine  the 
ordinary  population  few  of  those  people  have  indicanuria,  but  the 
majority  of  pellagra  patients  have  it.  The  association  is  probably  this  : 
In  a  country  where  the  diet  is  somewhat  deficient  in  tryptophane, 
those  who  suffer  from  bacterial  putrefaction  of  tryptophane  are  more 
likely  to  have  pellagra  than  those  who  do  not  suffer  from  a  destruction 
of  tryptophane.  The  experiments  which  showed  that  the  pellagrous 
person  was  losing  85  per  cent,  of  protein  in  his  faeces  were  done  by 
analysing  the  urine  and  the  faeces.  The  pellagra  patients  were  suffering 
from  indicanuria,  but  none  of  the  other  patients  who  were  examined 
had  indicanuria,  therefore  the  total  loss  to  the  body  is  greater  than  is 
shown  by  the  analysis,  because  a  certain  amount  of  nitrogen  in  the 
urine  is  there  as  indoxyl-sulphate,  the  tryptophane  having  been  destroyed 
in  the  alimentary  canal. 

Slight  cases  of  pellagra  always  get  well  in  hospital  if  a  proper  diet  is 
given  them  :  the  treatment  of  pellagra  is  a  matter  of  diet.  This  is  found 
to  be  the  case  in  Egypt,  in  America,  and  wherever  the  disease  occurs. 
But  there  are  also  some  severe  cases,  and  the  patients  do  not  always 
get  well :  they  may  remain  in  hospital  a  long  time,  possibly  six  months, 
and  then  they  die ;  or  they  may  be  in  hospital  six  months  and  then 
suddenly  begin  to  improve.  If  we  examine  the  tissues  of  a  case  post 
mortem,  we  find  the  tissues  are  greatly  wasted,  and  the  walls  of  the 
intestines  are  extremely  thin — as  thin  as  paper  even — so  that  they 
are  semi-translucent.  Perhaps  the  reason  severe  cases  remain  so  long 
without  improvement  is,  that  there  is  a  greatly  reduced  absorption  from 
the  walls  of  the  intestine.  Hence  it  is  important  to  treat  the  condition 
of  the  intestines  on  general  principles. 

As  has  already  been  said,  pellagrous  patients  suffer  from  a  deficiency 
or  absence  of  free  hydrochloric  acid,  and  I  thyik  one  may  well  try 
giving  "  pre-digested  "   food  to  help  on  the  organs  of  digestion  which 
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are  failing  ;  we  must  also  treat  such  complications  as  dysentery,  worms, 
and  so  on. 

Now  as  to  the  indication  for  economizing  the  expenditure  of  the 
substance  which  is  deficient,  we  do  not  know  actually  what  is  the 
deficiency  in  pellagra,  but  we  have  some  evidence  as  to  what  is 
the  underlying  pathological  factor.  The  symptoms  of  pellagra,  corres- 
ponding to  those  of  Addison's  disease,  point  to  the  implication  of  the 
sympathetic  nervous  system.  Unfortunately,  the  pathology  of  that 
system  is  as  yet  practically  unknown.  I  have  examined  the  sympathetic 
nervous  system  from  certain  cases  of  pellagra,  also  that  system  from 
certain  Turkish  prisoners  of  war  who  did  not  have  pellagra.  I  found 
a  distinct  change-  in  the  ganglion  cells  of  the  pellagra  patients :  there 
is  a  marked  degeneration — namely,  plasniolysis.  The  cell  may  be 
apparently  absent,  that  is  to  say  it  has  shrunk  to  one  side.  That  is 
a  point  upon  which  I  hope  to  comment  in  a  future  publication,  and 
if  it  can  be  substantiated  it  will  be  of  some  use  in  dealing  with  such  a 
disease  as  pellagra.  Thus  in  dealing  with  the  disease,  our  object  will  be 
to  spare  the  sympathetic  nervous  system  as  much  as  possible.  Strain> 
of  the  body  which  throw  extra  work  on  the  sympathetic  system,  such  as 
sweating,  must  be  avoided,  as  that  is  due  to  activity  of  the  sympathetic. 
It  has  some  bearing  on  the  fact  mentioned  by  Dr.  Boyd,  that  pellagra 
was  largely  found  among  the  prisoners  who  worked.  We  found  that 
some  of  the  men  could  live  on  a  certain  diet  when  not  working,  but 
as  soon  as  they  worked  they  showed  a  tendency  to  develop  pellagra. 
We  had  many  cases  of  pellagra  which  started  when  the  men  were  put 
on  to  work. 


Miss  Hume  (representing  Dr.  Harriette  Chick). 

With  regard  to  the  comparative  value  of  raw  foodstuffs  in  preventing 
beri-beri  and  scurvy  : — 

(1)  To  prevent  Beri-beri  in  Annies. — Marmite  and  wheatgerm  are 
to  be  recommended,  as  being  three  or  four  times  more  potent  than  the 
next  most  potent  foodstuffs  known — egg  yolk  and  dried  peas. 

(2)  To  prevent  Scurvi/  in  .  I  nnies.— Preserved  lemon  juice  and  germi- 
nated peas  or  beans  are  recommended.     Raw  lemon  juice  is  tour  til 

as  potent  as  raw  lime  juice,  and  retains  its  antiscorbutic  vitamine  well. 
The  development  of  the  antiscorbutic  vitamine  in  seeds  on  germination 
was  discovered  by  Dr.  Valentine   Fiirst,  of   Christ iania.  and  has  I 
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confirmed  by  Dr.  Chick  and  her  co-workers.      The  discovery  has  been 
applied  at  Archangel,  and  by  Dr.  Wiltshire  in  the  Balkans. 

(3)  To  prevent  Scurvy  in  Infants. — Any  milk  other  than  raw  milk 
will  be  poorer  in  antiscorbutic  vitamine,  and  a  slight  degree  of 
deficiency  may  be  produced  in  consequence ;  other  antiscorbutics 
should  therefore  be  given — i.e.,  orange  juice,  swede  juice,  or  tomato 
juice  ;  but  carrot  juice,  meat  or  grape  juice  are  much  less  concen- 
trated. Orange  juice  is  one  hundred  times  more  potent  than  raw 
milk.    Even  freshly  dried  milk  may  have  lost  half  its  antiscorbutic  value. 


Dr.  Maeion  Delf. 

The  part  of  the  work  on  this  subject  at  the  Lister  Institute  which 
was  assigned  to  me  was,  primarily,  that  which  related  to  the  effects  of 
temperature  on  the  antiscorbutic  vitamines.  Other  work  had  previously 
been  done  by  Dr.  Chick  and  Miss  Hume,  which,  I  think,  remains  the 
principal  quantitative  work  on  the  antineuritic  vitamine  —  i.e.,  that 
which  protects  against  beri-beri.  They  were  able  to  show  that  this 
vitamine  is  stable  for  a  period  of  two  hours  when  heated  to  100°  C, 
and  that  it  also  retains  a  good  part  of  the  stability  when  heated  at 
«ven  higher  temperatures  for  periods  of  time  varying  from  half-an-hour 
to  one  hour.  There  is  very  little  other  evidence  of  a  satisfactory 
quantative  nature  as  to  the  effect  of  heat  on  the  anti-beri-beri  vitamine, 
but  there  was  an  account  published  last  year  which  suggested  that  this 
substance  is  destroyed  if  heated  in  an  alkaline  medium.  This  is 
interesting  in  connexion  with  some  work  which  we  may  be  hearing  of 
later,  I  think,  in  connexion  with  antiscorbutic  vitamine. 

With  regard  to  the  effect  of  temperature  on  the  fat-soluble  accessory 
factor,  the  evidence  is  very  conflicting,  and,  in  view  of  the  late  hour,  it 
will  not  be  worth  entering  into.  This  divergence  appears,  to  me  at 
any  rate,  largely  explicable  by  the  fact  that  the  fat-soluble  vitamine 
has  not  been  dealt  with  quantitatively  with  sufficient  care  in  the  un- 
heated  condition.  It  is  impossible  to  estimate  a  temperature  effect 
until  we  have  some  quantitative  measure  for  the  minimum  protective 
dose  in  the  raw  condition. 

More  is  known  of  the  effect  of  heat  on  the  antiscorbutic  vitamine, 
both  in  the  green  leaf  (cabbage)  and  in  expressed  juice  of  fruit  (orange) 
and  vegetables  (swede,  cabbage).  In  all  these  cases,  it  has  been  neces- 
sary first  to  find  the  minimal  protective  value  of  the  raw  substance  when 
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added  to  a  nutritious  but  otherwise  scorbutic  diet.     Young  guinea-pigs 
were  used  as  experimental  animals. 


Table   I. 


Substance 

Treatment 

Time 
(minutes) 

Tempera- 
ture °C. 

Limiting 

].p>tiTt  ive 
ration 

Percentage 
iction 

Author 

Green  cabbage 

Raw 

_ 

1  grm. 



Delf,  1918 

Simmered    ... 

60 

60 

5 

80 

»>         ii 

Steamed 

20 

100 

>  5 

>80 

ii         *» 

,, 

20 

90 

5 

80 

,, 

120 

130 

<15 

— 

Canned         ... 

(50 

90-100 

>   7-5 

>80 

Campbell  and  Chick, 

(2  weeks  old) 

1919 

Runner  Beans 

Raw              ... 

— 

— 

5 

— 

Ji                    II 

Canned 

140 

100 

>20 

>75 

(3  months  old) 

Germinating 

Raw 

— 

— 

5 

— 

Chick  and  Delf,  1919 

lentils 

Boiled 

15 

100 

>12 

>60 

J  I                      II                      >  * 

Table  II. 


Treatment 


Time       Tempera.      "5*5*       Percentage 

(minutes)     ture  °C.      pnXT«  destruction 


Filtered : 
Cabbage 


Swede 


Fresh  : 
Orange 


Raw 

Heated 

Raw 
Heated 
ii 

Raw 
Heated 


60 


60 
60 


60 
60 


100 


100 
130 


100 
130 


<l-5c.c. 

>5  c.c. 

2-5 

<5 

>5<10 

1-5 

1-5 


>70 


<50 
>50<75 


Delf        (unpublished 
experiments) 


Chick  and  Rhodes 
)   Delf     (unpublished 
I      experiments) 

Chick,     Davey,    and 
others 

I   Delf     (unpublished 


>2<3        >15<50  h"      experiments) 


In  Table  I  the  minimal  daily  protective  amounts  of  three  anti- 
scorbutic substances  are  compared,  in  the  raw  state  and  after  heating. 
In  every  case  the  minimum  ration  is  much  greater  in  the  case  of  heated 
materials  indicating  a  corresponding  diminution  in  antiscorbutic  value. 
In  the  case  of  the  canned  material  (which  was  prepared  at  the  Lister 
Institute),  there  was  probably  also  some  deterioration  dne  to  time 
storage.  When  effects  of  different  temperatures  are  compared,  we  find 
that  the  time  of  heating  has  more  importance  than  the  temperature 
used.  Heating  cabbage  for  one  hour  at  60  C,  has  about  the  same  el 
•on  its  antiscorbutic  properties  as  heating  for  twenty  minutes  at   100 
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but  the  softening  effect  of  heating  at  the  higher  temperature  for  the 
shorter  time  is  very  much  greater.  The  hay-box  method  of  cooking  is 
thus  unsuitable  for  any  substances  of  antiscorbutic  value  (fruit  and 
vegetables). 

In  Table  II  the  minimal  protective  doses  of  freshly  expressed  juices 
in  the  raw  and  heated  condition  are  shown.  It  will  be  seen  that 
cabbage  juice  loses  about  four-fifths  of  its  value  after  being  heated  for 
one  hour  at  100°  C.  Swede  juice  is  more  stable  at  100°  C,  but  when 
heated  under  pressure  at  about  130°  C.  for  one  hour  it  loses  more 
than  half  its  value.  Orange  juice  is  still  more  stable  at  both  these 
temperatures,  even  when  the  juice  is  nearly  neutralized  before  heating. 


Dr.  A.  Harden. 

I  would  draw  attention  to  the  experiments  of  Dr.  Robison  and 
myself,1  which  show  the  possibility  of  evaporating  fruit  juices  to 
dryness  and  preserving  them  for  as  long  as  two  years  without  any  very 
considerable  loss  of  antiscorbutic  potency.  Experiments  are  in  progress 
to  carry  out  the  process  on  a  commercial  scale,  and  Givens  and 
McClugage  in  America2  have  done  the  same  thing  by  a  modification 
of  the  spraying  process  for  drying  milk. 


Dr.  S.  S.  Zilva. 

I  shall  first  discuss  the  antiscorbutic  factor  in  lemon  juice.  Lemon 
juice  like  juices  of  similar  fruits  is  antiscorbutically  active,  but  owing 
to  its  great  acidity  it  does  not  find  a  ready  application  as  an  anti- 
scorbutic. It  was  our  object  at  the  Lister  Institute  to  investigate  the 
antiscorbutic  factor  in  lemon  juice  with  the  purpose  of  isolating  and 
identifying  the  principle  chemically.  It  was  first  necessary  to  ascer- 
tain whether  it  was  associated  with  the  citric  or  organic  acids,  which  as 
you  know  form  the  best  part  of  the  solids  of  lemon  juice,  or  whether  it 
was  contained  in  the  residue  which  remains  behind  after  the  acids  have 
been  removed.  We  adopted  the  following  procedure  in  order  to  remove 
the  acids :  An  excess  of  CaCO.s  was  added  to  juice  which  was  further 
treated  with  two  volumes  of    absolute  alcohol.      It  was  then   filtered 

1  Join  n.   Hnii.  Army  Med.  <'<<r/>s,  L919,  xxxii,  p.  48. 

■A, int.  Jour.  Dis.  of  Child,,  1919,  xviii,  p.  30. 
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and  the  filtrate  was  evaporated  in  vacuo  at  a  low  temperature  until 
the  alcohol  was  removed  and  the  solution  brought  up  to  its  original 
volume. 

This  solution,  which  was  free  from  the  acids  and  contained  little 
solid  matter,  was  found  to  have  retained  the  greater  part  if  not  the 
whole  of  the  antiscorbutic  properties  of  the  lemon  juice.  Moreover  it 
could  be  concentrated  to  any  volume  and  even  be  brought  down  to 
dryness  under  certain  conditions  without  losing  its  potency.  It 
became  evident  that  this  was  a  very  potent  antiscorbutic  containing  little 
extraneous  matter  and  would  prove  of  therapeutic  value.  A  rapid  cure 
effected  on  a  monkey  suffering  from  acute  scurvy  justified  our  anticipa- 
tion. At  this  stage  we  were  fortunate  in  securing  the  collaboration  of 
Dr.  Still,  and  the  preparation  was  tried  on  scorbutic  infants  with  success. 
We  have  since  simplified  our  method  by  eliminating  the  alcohol  treatment 
and  the  subsequent  evaporation  in  vacuo.  We  find  that  by  adding  an 
excess  of  precipitated  chalk  to  juice  and  filtering,  an  antiscorbutically 
active  neutral  solution  is  obtained  which  is  well  tolerated  by  infants. 
We  think  that  owing  to  the  simplicity  of  the  preparation,  which  could 
even  be  carried  out  at  home,  this  solution  ought  to  find  a  wide  appli- 
cation as  an  antiscorbutic  prophylactic,  especially  in  the  case  of  infants 
who  cannot  take  large  quantities  of  fruit  juice  on  account  of  its 
acidity. 

The  second  point  to  be  mentioned  is  the  effect  of  incipient  scurvy,  >n 
the  teeth  of  guinea-pigs.  There  is  little  reference  in  the  literature  to 
the  structure  of  the  teeth  of  scorbutic  patients.  All  who  have  had  the 
experience  of  handling  scorbutic  guinea-pigs  must  have  noticed  the 
abnormal  macroscopic  appearance  of  the  teeth  sometimes  present. 
Major  Wells  and  I  therefore  undertook  the  investigation  of  the  teeth 
of  scorbutic  guinea-pigs  histologically.  Decalcified  and  stained  sections 
of  such  teeth  have  shown  disorganization  of  the  cellular  tissue  of  the 
pulp  and  the  differentiated  layer  of  cells  of  the  pulp  situated  near  I 
dentine.  Incipient  changes  in  the  structure  of  the  teeth  were  obse; 
in  guinea-pigs  which  had  subsisted  on  a  scorbutic  diet  for  only  a  few 
days,  although  at  that  time  no  macroscopic  scorbutic  lesions  could  be 
discerned. 

These  observations  will  become  important  if  analogous  changes  can 
be  shown  to  take  place  in  human  teeth  under  similar  conditi 
You  will  agree  with  me  that  under  the  conditions  in  which  we  live 
at  present,  both  adults  and  infants  may  feed  on  a  dirt  not  deficient 
in  the  antiscorbutic  factor  to  the  extent  of  producing  declared  >curvv 
ja — 56 
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but  deficient  enough  to  bring  about  changes  similar  to  those  referred 
to.  This  investigation  is  being  pursued  further  at  the  Lister  Institute, 
but  the  matter  cannot  be  settled  entirely  in  the  laboratory.  The 
•co-operation  of  the  observant  clinician  is  needed,  and  that  is  the 
reason  why  I  am  raising  the  subject  here  to-day. 


'/ 
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DISCUSSION    ON   THE  VALUE    OF    ALCOHOL    AS    A 
THERAPEUTIC    AGENT.1 

Dr.  H.  H.  Dale,  C.B.E.,  F.R.S. 

The  aim  of  this  discussion  is  to  arrive  at  a  clearer  definition  of  the 
scope  and  value  of  alcohol  as  a  therapeutic  agent.  It  ought  to  be 
possible  for  any  of  us  to  hold  a  strong  view,  in  either  direction,  as  to 
the  desirability  of  alcohol  as  an  article  of  ordinary  consumption  by  the 
healthy,  without  in  any  way  prejudicing  his  opinion  of  its  value  in  th< 
treatment  of  the  sick.  It  is  the  latter  which  we  are  asked  to  discuss 
to-day,  as  an  independent  and  purely  scientific  question.  We  are  asked 
to  endeavour  to  put  ourselves,  by  imagination,  into  the  position  of 
medical  men  practising  in  a  country  in  which  there  is  no  "  alcohol 
problem  "  of  ordinary  life — in  a  country,  for  example,  which  effectively 
prohibits  the  popular  consumption  of  alcohol.  The  question  before  us 
is  whether  alcohol,  under  such  conditions,  would  have  a  proper  place  in 
the  Pharmacopoeia,  except  as  a  solvent,  and,  if  so,  for  what  purpose  it 
should  be  included.  I  venture  to  appeal  to  all  who  take  part  in  tin- 
discussion  to  assist  us  in  rigidly  keeping  it  confined  to  the  consideration 
of  this  scientific,  therapeutic  question,  which  is  our  onl\  propel  concern 
as  a  Section  of  Therapeutics  and  Pharmacology. 

My  own  contribution  to  the  discussion  will  be  merely  an  attempt 
to  review  the  physiological  and  pharmacological  evidence  as  to  the 
actions  of  alcohol  which  can  be  experimentally  demonstrated.  1  shall 
leave  it  to  those  who  follow  to  discuss  the  extent   to  which  the  action 

'    \i  a  meeting  of  the  Beotioo,  held  February  IT.  I 
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of  alcohol  in  practical  therapeutics  fulfils,  exceeds,  or  falls  short  of  the 
expectations  thus  aroused. 

In  the  first  place,  I  think  it  must  now  be  regarded  as  settled  beyond 
dispute  that  alcohol  can  be  used  by  the  body  as  a  source  of  energy, 
and  that,  in  that  limited  sense,  it  can  act  as  a  food.  The  very  careful 
experiments  carried  out  especially  by  Atwater  and  Benedict  indicate, 
indeed,  that  it  is  possible,  for  a  limited  period,  to  supply  a  surprisingly 
large  fraction  of  the  ordinary  total  energy-need  of  the  body  in  the 
form  of  alcohol — as  much  as  one-fifth.  Dr.  Mellanby,  I  believe,  will 
have  some  new  evidence  to  give  us  as  to  the  limitation  of  the  body's 
power  to  use  alcohol.  The  question  as  to  whether  alcohol  is  a  desirable 
substitute  for  part  of  the  carbohydrate  or  fat  in  the  diet  of  the  healthy 
is  not  here  involved.  That  is  a  question  which  each  must  determine 
by  his  view  as  to  the  significance  of  its  other  actions  in  normal  life, 
and  does  not  concern  us  to-day.  Whatever  our  views  on  this  question, 
we  must  recognize  that  a  type  of  action,  which  may  be  deleterious  to 
the  normal  activities  of  the  healthy,  may  be  harmless  or  advantageous 
to  the  sick.  In  the  treatment  of  the  sick,  moreover,  alcohol  as  a  source 
of  energy  has  certain  points  of  positive  advantage  over  the  normal  non- 
nitrogenous  constituents  of  a  diet.  It  requires  no  digestion,  though 
in  this  respect  it  may  be  argued  that  it  has  no  advantage  over  dextrose  : 
it  is  not  susceptible  to  such  fermentation  by  yeasts  or  bacteria  as 
to  cause  a  deleterious  production  of  gas  in  the  alimentary  canal  ; 
and  it  is  absorbed  with  great  rapidity.  Reasoning  purely  from  experi- 
mental knowledge  of  its  properties,  one  would  expect  that  there  are 
conditions  in  which  the  digestive  secretions  are  paralysed,  as  in  acute 
fevers,  in  which  absorption  is  imperfect,  in  which  fermentation  is  liable 
to  be  excessive,  and  in  which,  therefore,  the  food  value  of  alcohol  should 
give  it  a  place  in  therapeutics  ;  its  function  being  to  supply  to  a  system, 
unable  to  obtain  it  from  the  normal  sources,  the  minimum  of  energy 
necessary  to  tide  over  a  critical  period.  The  discussion  will  doubtless 
enlighten  us  as  to  the  extent  to  which  alcohol  can  fulfil  this  role  in 
practice.  Concerning  a  very  special  case  of  its  use  for  this  purpose 
we  shall  hear,  I  believe,  from  Dr.  Otto  Leyton — namely,  its  use  in  the 
modern  treatment  of  diabetes,  during  the  period  in  which  all  other 
food   is  withheld,   in  order  to  render  the  urine  free  from  sugar. 

Entirely  different  from  the  question  of  this  use  of  alcohol,  as  what 
I  may  call  an  emergency-source  of  energy,  is  its  reputation  with  some 
practitioners  in  the  diet  of  the  convalescent.  I  do  not  think  that  any 
one    will    now  contend    that    alcohol   as  such   has  a  specific  effect  on 
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metabolism,  a  power  of  "building  up  the  system,"  such  as  that  with 
which  an  earlier  and  uncritical  generation  credited  especially  certain 
liquors  containing  it.  Such  views  have  probably  as  much  scientific 
basis  as  that  which  credits  red  wine  with  a  special  power  of  forming 
red  blood.  So  far  as  any  rational  basis  can  be  found  for  the  use  of 
alcohol  in  convalescence,  it  seems  to  be  this  :  that  certain  patients  are 
made  more  comfortable  and  contented,  worry  less  and  take  their  food 
with  keener  enjoyment,  if  they  are  given  alcohol.  The  treatment, 
therefore,  would  seem  to  involve  the  giving  of  the  alcohol  in  a  form 
in  which  the  patient  enjoys  it.  It  would  hardly  be  maintained  that 
the  same  quantity  of  the  drug,  administered  in  a  distasteful  mixture, 
would  have  the  same  effect.  So  that  the  use  of  alcohol  in  con- 
valescence will  probably  be  decided  by  the  relative  importance  attached 
by  individual  opinion  to  its  appetizing  qualities,  on  the  one  hand,  and  the 
danger  of  forming  a  habit  on  the  other.  No  uniformity  of  opinion  can 
be  expected  on  such  a  subject  from  a  meeting  like  this,  and  I  hope  that 
this  point  will  not  be  the  subject  of  lengthy  discussion. 

We  are  led,  then,  to  consider  the  other  actions  of  alcohol  which  may 
have  therapeutic  significance  :  its  action  as  a  drug,  as  distinguished 
from  its  action  as  a  food.  Here  again,  a  prolonged  controversy,  which 
formerly  divided  the  world  of  experimental  pharmacology,  seems  to  be 
practically  settled.  Most  of  you  will  be  aware  that  there  were  two 
schools  of  opinion,  one,  of  which  the  leading  exponent  was  Binz, 
which  maintained  that  alcohol  was  a  stimulant,  and  the  other,  led  bv 
Schmiedeberg,  which  maintained  that  in  all  its  actions,  other  than  that 
of  direct  irritation  to  mucous  membranes,  alcohol  was  a  depressant  and 
narcotic.  The  question  seemed  to  have  some  practical  importance, 
since  a  large  part  of  the  therapeutic  reputation  of  alcohol  was 
on  the  assumption  that  it  was  a  respiratory  and  circulatory  stimulant. 
I  think  anyone  who  studies  the  experimental  evidence  will  reach  the 
conclusion  that  the  view  of  Schmiedeberg  and  his  followers  was  the 
correct  one,  so  far  as  the  normal  heart  and  respiratory  centre  are 
concerned.  The  most  recent  series  of  experiments  in  America,  con- 
ducted on  normal  men,  failed  to  show  that  alcohol  had  any  Btimnlant 
effect  on  the  action  of  the  heart,  or  the  activity  of  the  respiratory  centre, 
in  doses  up  to  those  sufficient  to  produce  a  mild  intoxication.  1  think 
it  may  be  taken  as  the  generally  accepted  pharmacological  teaching  that 
alcohol  has  no  stimulant  action  on  any  of  the  vital  functions  ^i  the 
normal  animal  or  man.  The  Blight  acceleration  of  the  heart  which  »  : 
follows  its  ingestion  is  attributable,  as   Professor  Dixon,  among  sti 
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has  shown,  to  the  reflex  effect  of  its  direct  action  on  mucous  membranes. 
Its  only  other  action  on  the  normal  circulation  is  the  flushing  of  the 
general  skin  surface  which  it  produces. 

I  think  that  it  would  be  an  important  result  of  this  discussion  if 
those  who  will  speak  from  wide  clinical  experience  can  do  anything 
to  clear  up  the  discrepancy,  between  this  lack  of  any  sound  experi- 
mental evidence,  that  alcohol  is  a  stimulant  and  its  still  widely  prevalent 
use  in  therapeutics  as  a  stimulant  of  depressed  or  failing  respiration 
and  circulation.  One  must  allow  something,  of  course,  for  the  greater 
hold  of  tradition  on  clinical  practice  than  on  experimental  science ;  but 
I  am  not  satisfied  to  regard  this  as  the  whole  explanation  of  the 
anomaly.  I  think  a  good  deal  of  weight  may  be  allowed  to  the  con- 
sideration that  the  experimental  results  have  been  obtained  on  normal 
subjects,  while  clinical  experience  is  dealing  with  functions  depressed, 
not  merely  by  actual  weakness,  but  by  inhibitions  due  to  reflex  action 
or  to  influences  from  the  higher  centres.  The  weakening  of  such 
central  inhibitions,  which  would  be  entirely  compatible  with  the  action 
of  alcohol  as  demonstrated  by  experiment,  would  have  the  appearance 
of  a  stimulation ;  and  from  the  strictly  practical  point  of  view  it  may 
seem  a  matter  of  minor  importance  whether  the  effect  is  really  one  of 
true  stimulation  or  of  mild  narcotic  action.  If  and  when  alcohol  assists 
recovery  from  syncope  due  to  fright  or  pain,  I  imagine  that  we  have  a 
condition  in  which  the  action  of  the  heart  and  the  vasomotor  tone  are 
subjected  to  severe  central  inhibition,  and  that  alcohol  helps  to 
weaken  and  remove  this  inhibition.  Dr.  Haldane's  recent  work 
seems  to  show  that  excessive  reflex  stimulation,  or  excessive  reflex 
excitability  of  the  respiratory  centre  may,  by  causing  respiration  of 
the  ineffective,  rapid  and  shallow  type,  actually  impair  the  oxygenation 
of  the  blood  in  the  lungs.  Administration  of  oxygen  is  the  obvious 
remedy,  but  I  do  not  think  that  the  possibility  can  be  excluded  off- 
hand, that  the  mild  sedative  action  of  alcohol  may  have  a  valuable 
adjuvant  effect  in  such  a  condition.  Dr.  Willcox  is  to  put  before  us 
some  results  of  practical  experience  on  the  combined  use  of  alcohol 
and  oxygen  in  pneumonia,  and  I  hope  he  will  be  able  to  give  us  his 
views  as  to  the  mode  of  action  of  this  treatment.  Anything  will  have 
value  which,  in  such  a  condition,  can  assist  in  restoring  the  quiet,  deep 
rhythm  of  effective  respiration,  in  thus  securing  for  the  blood  the 
maximum  oxygenation  which  the  still  functional  lung  tissue  can  give 
it,  and  in  thereby  sending  well  oxygenated  blood  to  a  heart  threatened 
with  overloading  and  dilatation.     I  hope  our  discussion  will  enable  us 
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to  form  a  clear  opinion  as  to  whether  alcohol  has  any  such  action.  If 
it  has,  it  is  a  valuable  drug.  The  issue  has  been  too  long  obscured  by 
the  discussion  as  to  whether  it  is  a  stimulant  or  a  narcotic,  as  though 
a  stimulant  action  were  necessarily  always  beneficial  and  a  narcotic  action 
always  to  be  avoided.  Kecognizing  that  alcohol  is  essentially  and 
always  a  mild  depressant  and  narcotic  in  its  action,  we  should  recognize 
also  that  such  an  action  may  have  valuable  therapeutic  application  in 
the  weakening  of  excessive  and  deleterious  inhibitions,  and  in  controlling 
a  morbid  reflex  excitability.  It  may  be  added  that,  assuming  that  such 
mild  sedative  action  on  the  centres  is  what  is  required,  the  claim  might 
be  made  for  alcohol  of  a  special  position,  in  that  it  is  the  only  narcotic- 
drug  at  our  disposal  which  at  the  same  time  materially  contributes  to 
the  energy  requirements  of  the  body. 

Bat  while  care  may  be  necessary,  lest  we  refuse  to  recognize  what 
may  be  a  beneficial  action  of  alcohol,  because  of  a  prevalent  miscon- 
ception of  its  mechanism,  I  think  it  will  be  generally  admitted  that 
alcohol  is  still  prescribed  in  a  very  indiscriminate  and  unscientific 
manner.  A  drug  is  of  real  value  in  therapeutics  in  proportion  as  we 
know  clearly  what  it  can  and  what  it  cannot  do.  I  hope  that  this 
discussion  may  at  least  make  an  attempt  towards  a  closer  definition 
of  the  conditions  in  which  alcohol  is  demonstrably  valuable,  and 
those  in  which  it  is  useless  or  harmful.  I  suspect  that  a  large 
proportion  of  the  conditions  in  which  it  is  professionally  recom- 
mended, to  say  nothing  of  those  in  which  it  is  used  by  the  laity 
for  self-medication,  would  fall  into  the  latter  category.  Our  business, 
I  take  it,  is  primarily  to  discover  the  condition  in  which  it  hat« 
value,  and  only  incidentally  to  deal  with  those  in  which  it  has  none. 
Perhaps  some  contributor  will  find  time  to  deal  with  its  reputation 
as  a  prophylactic  against  catarrhal  infection,  and,  especially  at  the 
present  time,  against  influenza.  We  shall  agree,  I  imagine,  that  there 
is  no  evidence  whatever  to  warrant  the  assumption  that  alcohol  ha 
specific  action  against  infection  of  any  kind.  As  to  its  use  against  th< 
lowering  of  resistance  by  chill,  I  suppose  that  the  eoinmon-scii^ 
interpretation  of  its  action  is  as  follows  :  There  is  no  doubt  that  it  causes 
an  acceleration  of  blood-flow  through  the  skin,  so  that  its  use  ; 
preliminary  to,  or  during,  exposure  to  cold  would  appear  to  be  dangerous. 
After  exposure,  as  an  aid  to  the  effect  of  external  warmth,  it  may  hav. 
value,  by  promoting  superficial  vaso-dilatation.  Doubtless  other 
particular  examples  of  its  action  will  appear  in  discussion.  So  far 
as    they    have    any   real     basis.    1     believe    that    the)    will    prove    to    be 
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capable  of  interpretation  along  the  three  known  lines  of  action  of 
this  substance — as  a  limited  source  of  quickly  available  energy,  as  a 
depressant  of  the  nerve-centres,  and  as  a  weak  superficial  vasodilator. 


Dr.  E.  Mellanby. 

In  the  short  time  at  my  disposal  I  propose  to  deal  as  briefly  as 
possible  with  the  question  as  to  the  amount  of  energy  that  can  be 
supplied  to  the  body  by  alcohol,  and  the  relation  which  alcohol  bears 
to  the  other  energy-producing  foodstuffs. 

At  water  and  Benedict's  calorimetry  work  has  placed  on  an  experi- 
mental basis  the  fact  that  a  considerable  amount  of  energy  can  be 
obtained  from  the  combustion  of  alcohol  in  the  body — 25  per  cent,  has 
been  mentioned  by  Dr.  Dale.  There  is  good  reason,  I  think,  to  believe 
that  this  is  a  low  estimate.  One  gramme  of  alcohol  on  oxidation  gives 
out  7  Calories  of  heat  ;  this  compares  very  favourably  with  proteins  and 
carbohydrates,  each  of  which  yields  4'1  Calories  of  available  energy. 
Practically  all  the  alcohol  taken  is  absorbed  and  oxidized,  so  that, 
disregarding  the  toxic  action  of  alcohol  for  the  time  being,  we  see  that 
alcohol  can  supply  a  considerable  quantity  of  energy  to  the  body. 

Fig.  1  shows  the  rate  of  entrance  into,  and  of  disappearance  from, 
the  blood  of  alcohol  in  the  case  of  a  dog.  The  dog,  weighing  13'5  kg., 
had  50  c.c.  of  diluted  absolute  alcohol  put  straight  into  the  stomach. 
This  was  completely  oxidized  at  the  end  of  twenty  hours,  that  is  to  say, 
1\  c.c.  of  alcohol  were  oxidized  per  hour,  showing  that  1"04  Calories  of 
heat  per  kilogram  body  weight  per  hour  was  supplied  by  the  alcohol. 
This  represents  about  40  per  cent,  of  the  total  heat  lost  during  the 
period.  By  other  methods  Voltz  and  Dietrich  calculated  that  in 
resting  dogs  42  per  cent,  of  the  total  energy  was  supplied  by  alcohol 
during  a  ten  hours'  experiment  and  35  per  cent,  in  a  fifteen  hours' 
experiment. 

Fig.  2  (curve  A)  shows  the  result  of  an  experiment  performed  on  a 
man,  whose  weight  was  70  kg.  He  took  whisky  containing  171  c.c.  of 
absolute  alcohol.  It  can  be  calculated  from  the  curve  that  he  oxidized 
10  c.c.  of  alcohol  per  hour.  That  is  to  say  alcohol  furnished  about 
54  Calories  per  hour,  or  roughly  1,800  Calories  per  diem.  This  would 
represent  about  40  per  cent,  of  his  total  energy  loss. 

Having  stated  this  fact  let  us  see  how  alcohol,  from  the  point  of 
view  of  energy,  resembles  or  differs  from  other  foodstuffs. 
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In  fig.  3  can  be  seen  the  disappearance  of  alcohol  from  the  blood  of 
a  dog  which  on  different  occasions  received  doses  of  alcohol,  varying 
froru  20  up  to  55  c.c. — the  latter  producing  profound  intoxication.  You 
will  notice  from  these  curves  that  the  rate  of  disappearance  of  alcohol 
from  the  blood,  which  almost  certainly  represents  its  rate  of  oxidation, 
is  very  similar  in  each  case.  That  is  to  say,  the  rate  of  oxidation  of 
alcohol  does  not  depend,  within  fairly  wide  limits,  on  the  amount  present 
in  the  blood.  This  result  confirms  that  obtained  by  Higgins,  using 
an  entirely  different  method.     The   respiratory  quotient  for  alcohol   is 
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Alcohol  in  the  blood  of  a  dog  after  receiving  "250  c.c.  of  a  "20 per  cent,  solution 
(50  c.c.  absolute  alcohol).  Note  the  rapid  entrance  into  and  slow  exit  from  the 
blood.  A  similar  dose  was  given  eighteen  and  a  half  hours  after  the  first,  and 
a  slight  accumulative  effect  ou  the  alcohol  in  the  blood  is  evident.  Intoxication 
was  also  more  profound  after  the  second  dose. 


0<)(5 — i.e.,  much  lower  even  than  that  of  fat,  which  is  0*71.  Higgins 
showed  that,  under  constant  conditions,  the  depression  in  the  respiratory 
quotient  produced  by  alcohol  was  the  same  whether  30  or  4.~i  c.c.  of 
alcohol  was  drunk.     This  condition  does  not  hold  for  carbohydrates  and 
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fats.  Gephadt  and  Du  Bois  have  shown  that  the  rise  in  the  respiratory 
quotient  produced  by  carbohydrate  depends  on  the  amounts  eaten. 
Similarly  Forssner  and  also  Magnus-Levy  have  obtained  results  demon- 
strating that  the  rate  of  fat  metabolism  in  certain  conditions  varies  with 
the  amount  eaten.  This,  then,  is  the  first  great  difference  between 
alcohol  and  other  foodstuffs — the  rate  of  combustion  is  not  as  dependent 
on  the  amount  consumed  in  the  one  case  as  in  the  other. 

As  mentioned  above,  the  man  of  70  kg.  weight,  when  at  rest,  oxidized 
10   c.c.   of  alcohol   per  hour,  so   that   if  the  constant  rate  of  oxidation 
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Experiment  on  ;i  man  who  drank  whisky  containing  171  c.c.  of  absolute 
alcohol  on  three  occasions  :  A,  on  an  empty  stomach  ;  B,  two  hours  after 
taking  a  pint  of  milk  ;  and  C,  the  whisky  was  diluted  with  one  pint  of  milk. 
The  rate  of  disappearance  of  alcohol  from  the  blood  indicates  that  he  oxidized 
about  10  c.c.  per  hour.  Note  also  the  depressing  effect  of  milk  which  was  further 
evident  by  the  reduction  of  symptoms  of  intoxication. 


holds  even  with  very  low  concentrations,  it  is  only  necessary  to  give 
doses  of  the  order  of  10  c.c.  per  hour  to  such  a  man  to  get  the  maximum 
amount  of  energy  in  unit  time.  The  smaller  the  dose  the  less  the  toxic 
action,  so  it  is  possible  to  get  out  of  alcohol  the  maximum  amount  of 
energy  in  unit  time  and  eliminate  most  of  the  acute  effects  due  to  its 
drug  action.       Most   foodstuffs,  besides  supplying  energy  to  the  body. 
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have  the  power  of  stimulating  metabolism.  This  property  is  spoken 
of  as  their  specific  dynamic  action.  For  instance,  according  to  Rubner, 
the  specific  dynamic  action  of  meat  protein  is  44  ;  of  fat,  16 ;  of 
carbohydrate,  10.  Alcohol  has  no  specific  dynamic  action.  If,  for 
instance,  a  man  is  starving  and  alcohol  be  given  him  his  production 
of  heat  will  not  increase.  If  he  is  given  carbohydrates  his  production 
of  heat  will  increase  slightly.  If  given  protein  the  metabolism  will  be 
considerably  stimulated.  We  see.  therefore,  that,  although  alcohol 
supplies  heat  it  does  not  make  any  more  energy  immediately  available 
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A  dog  was  given,  on  different  days,  55,  50,  30,  aud  SO  c.c.  of  alcohol  in  .1 
20  per  cent,  solution.     Note  the  similar  rates  of  disappearance  in  spite  of  the 

difference  of  amount  in  the  blood. 


for  the  body.     It  simply  conserves  the  stores  of  protein,  fat  and   carbo- 
hydrate in  the  body.     Here  again  we  have  a  great  difference  betw 
alcohol  and  other  foodstuffs. 

Not  only  does  alcohol  not  increase  the  amount  of  energy  immedi 
available  to  the  tissues,  but,  in  consequence  of  the  heat  loss  following 
vaso-dilatation  of  the  skin  vessels,  it  can  be  seen  that  a   fall   in  body 
temperature  may  follow.    More  especially  will  this  be  the  case  if  the 
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of  alcohol  is  so  great  that  it  depresses  the  neuro-rnuscular  mechanism 
and  thereby  directly  diminishes  the  heat  production.  I  think  everybody 
is  agreed  that  to  give  alcohol  as  a  restorative  in  cases  of  exposure  without 
prospects  of  other  food  or  warmth  is  a  most  harmful  procedure. 

It  has  been  stated  by  some  that  alcohol  is  oxidized  at  a  greater 
rate  when  more  carbohydrate  is  being  metabolized  than  when  fat  is 
the  predominant  substance  being  used.  This  deduction  is  made  from 
the  fact  that  alcohol  has  a  greater  depressing  effect  on  the  respiratory 
quotient  when  the  latter  is  high — i.e.,  when  more  carbohydrate  is  being 
metabolized.     The  following  figures  of  Higgins  demonstrate  this  effect. 
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These  experiments  on  a  dog,  who  received  the  same  amounts  of  alcohol 
(50  c.c.  in  20  per  cent,  solution)  on  different  occasions  after  eating  meat,  fat, 
und  broad  and  milk  respectively,  show  the  constant  rate  of  oxidation  of  the 
alcohol  in  spite  of  variations  in  the  metabolism. 


Table.  I. — Higgins. 
.10  c.c.  Alcohol  drunk. 
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Notice  also  the  calculation  based  on  these  figures  of  the  amount 
of  alcohol  burnt.  You  will  see  it  is  calculated,  that  with  a  high 
respiratory  quotient,  4'91  c.c.  of  alcohol  were  oxidized  per  hour, 
but  when  the  respiratory  quotient  was  0'80  only  2'75  c.c.  of 
alcohol  were  oxidized  per  hour.  The  calculation  of  these  figures 
is  probably  dependent  on  an  incorrect  hypothesis,  for,  if  you  look 
at  fig.  4,  you  will  see  that  the  rate  at  which  alcohol  leaves  the 
blood    is    remarkably    constant    whatever    the    previous    diet.       The 
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With  high  concentration  of  alcohol  in  the  hlood  (A  and  B)  running  about 
had  no  influence  on  the  rate  of  disappearance  of  alcohol  from  the  body.  With 
lower  concentrations  (C  and  D)  exercise  (]>)  increased  the  rate  of  disappearance. 
Experiment  on  dog. 


respiratory  quotient    of    the    dog    must    have  varied    greatly  atu  . 
diets  of  meat,  fat,  and  bread  and  milk  respectively,  and  yet  the  rate 
of  combustion  of  alcohol  is  apparently  the  same.     The   interpretation 
of  the  respiratory  quotient  results  may  be  that,  when  the  respiratory 
quotient  is  high    alcohol    spares  more  carbohydrate,  and.  when    I 
more  fat. 
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Another  point  of  difference  between  the  oxidation  of  alcohol  and 
of  other  energy-bearing  foodstuffs  is  seen  when  the  effect  of  exercise 
and  mechanical  work  is  considered.  In  the  case  of  At  water  and 
Benedict's  experiments  it  was  clear  that  the  rate  of  alcohol  combus- 
tion increased  at  the  same  rate  as  other  combustion  processes  and 
that  alcohol  supplied  its  share  of  energy  both  in  the  resting  and  active 
condition.  The  quantity  of  alcohol  given  in  these  experiments  was 
comparatively  small  (72  c.c.)  and  spread  over  the  whole  day.  In  more 
recent  work  by  Durig  on  mountain  climbing,  it  seems  that  in  hard 
muscular  exercise   alcohol   does  not  play  its  full  share  even  when  only 
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Smaller  amounts  of  alcohol  were  given  to  a  dog  and  lower  concentrations  in 
the  blood  were  attained  than  in  fig.  5.  The  effect  of  exercise  in  hastening 
oxidation  is  evident.  In  the  last  curve  the  periods  of  exercise  and  rest  are 
seen  by  changes  in  rate  of  disappearance  of  alcohol. 


small  quantities  are  used.  In  my  own  experiments  on  dogs  it  appears 
that  in  the  case  of  normal  running  at  a  slow  rate  the  effect  of  exercise 
depends  on  the  amount  of  alcohol  imbibed.  \Yhen  the  amount  is  small 
the  rate  of  combustion  is  considerably  increased  by  exercise,  but  with 
higher  concentrations  in  the  blood,  the  effect  of  exercise  becomes  smaller, 
so  that,  finally,  the  rate  of  oxidation  may  be  the  same  in  the  active  and 
resting  conditions.  This  fact  is  seen  in  figs.  5  and  6.  There  again  we 
have  evidence  in  favour  of  using  small  doses  of  alcohol  given  frequently 
rather  than  large  doses. 
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To  sum  up,  then,  we  see  that  considering  alcohol  as  a  source  of 
energy,  it  has  the  following  attributes  : — 

(1)  It  can  supply  as  much  as  40  per  cent,  of  the  heat  lost. 

(2)  That  it  differs  from  other  energy-bearing  foodstuffs  in  the 
following  ways  :  (a)  The  rate  of  oxidation  is,  within  wide  limits, 
independent  of  the  amount  taken.  Increasing  the  amount  does  not 
increase  the  energy  obtainable  from  it  in  unit  time.  {h)  It  has  no 
specific  dynamic  .action  and  therefore  does  not  increase  the  immediate 
available  energy.  It  only  spares  the  other  foodstuffs  and  has  no  stimu- 
lating effect  on  metabolism,  (c)  Its  rate  of  oxidation  is  independent  of 
the  other  material  in  the  body  being  metabolized,  (d)  Exercise  only 
increases  its  rate  of  combustion  to  an  extent  comparable  with  other 
foodstuffs  when  lower  concentrations  are  present  in  the  body.  With 
high  concentrations,  in  the  case  of  dogs,  exercise  has  no  apparent  effect 
in  increasing  the  rate  of  combustion. 

Finally,  I  should  like  to  raise  the  question  as  to  whether  a  substance 
which  only  supplies  energy  and  with  no  other  favourable  metabolic 
characters  is  necessarily  always  of  value  to  the  body.  For  instance,  it 
does  not  appear  to  me  quite  certain  that  alcohol,  given  in  such  a  way  as 
to  eliminate  or  reduce  to  a  minimum  its  drug  effect,  would  extend' the 
life  of  a  man  dying  of  starvation.  Taken  with  other  foods  it  will 
undoubtedly  help  to  convert  a  negatively  balanced  diet  into  a  positive 
one,  thereby  conserving  the  proteins,  fats  and  carbohydrates  of  the  body  ; 
but,  when  taken  as  the  only  source  of  energy,  which  may  well  happen 
in  some  diseases,  it  is  not  self-evident  that  existence  will  be  prolonged 
by  it.  A  starving  man  or  animal  does  not  die  because  of  the  lack  of 
energy-bearing  material  in  his  body.  Whether,  by  increasing  the 
amount  of  these  substances  as  the  result  of  giving  alcohol,  life  would 
prolonged  is  to  me  a  matter  pf  doubt. 


Dr.  W.  H.  Willcox,  C.B.,  C.M.G. 

In  1909  and  1910  Professor  B.  J.  Collingwood  and  myself  carried 
out  a  number  of  physiological   and  clinical  investigations   in  ordei 
determine  the   therapeutic    value   of   alcohol    vapour  when   mixed  with 
oxygen.      Our    results    were    read    before  the  meeting  of    the    Br 
Medical  Association,  London,  July,    1910.   ami    were   published   m 
British  Medical  Journal  of  November  •">,  1910.     Since  that  time  I  hav< 
constantly  used  a  mixture  of  alcohol  vapour  and  oxygen  as  a  therap. 
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remedy  and  the  previously  recorded  experience  of  its  undoubted  value 
has  been  confirmed  by  the  results  obtained  with  a  large  number  of 
cases  of  different  types  of  disease  in  which  cardiac  failure  was  a 
predominant  symptom.  I  have  no  doubt  as  a  result  of  the  above 
experience  that  a  mixture  of  alcohol  vapour  with  oxygen  is  a  very 
valuable  cardiac  stimulant  in  many  cases  of  heart  failure. 

Physiological  Experiments. — Professor  Collingwood  found  that, 
when  cats  were  submitted  to  poisonous  doses  of  chloroform  vapour, 
chloroform  apncea  was  caused.  The  blood-pressure  fell  very  low  and 
cardiac  action  became  very  feeble,  often  only  weak  auricular  contractions 
being  present.  In  this  condition  it  was  found  that  a  mixture  of  oxygen 
and  carbon  dioxide  would  restore  the  respiration  in  many  cases  but  it 
did  not  improve  the  cardiac  failure.  Oxygen  alone  did  not  raise  the 
fallen  blood-pressure.  A  mixture  of  air  and  alcohol  vapour  however 
gave  better  results  than  oxygen  alone,  and  with  a  mixture  of  alcohol 
vapour  and  oxygen  the  most  marked  stimulating  effect  occurred,  the 
blood-pressure  in  many  cases  rapidly  rising  to  normal  when  the  other 
remedies  had  failed.  Schafer  and  Scharlieb,1  in  their  paper  on  the 
"  Action  of  Chloroform  on  the  Heart  and  Arteries,"  stated  that  alcohol 
vapour  had  a  powerful  antagonizing  effect  on  the  dangerous  tendencies 
of  chloroform.  They  advised  a  mixture  of  10  per  cent,  of  alcohol  with 
chloroform  for  anaesthetic  purposes. 

The  above  physiological  results  led  me  to  try  a  mixture  of  alcohol 
vapour  and  oxygen  as  a  therapeutic  remedy  in  cases  of  severe  cardiac 
failure  and  remarkably  good  results  were  achieved.  The  method  of 
administration  consisted  in  bubbling  the  oxygen  through  absolute 
alcohol  placed  in  a  wash  bottle,  the  oxygen  being  delivered  to  the 
patient  by  the  exit  tube  fitted  with  a  glass  funnel  which  was  held  over 
the  patient's  mouth  and  nose.  Special  facepieces  were  not  found 
practicable  owing  to  the  extreme  state  of  illness  of  most  of  the  patients 
on  which  the  remedy  was  tried  ;  no  doubt  were  these  used  different 
percentages  of  alcohol  vapour  might  be  employed.  Experiments  showed 
that  the  optimal  percentage  of  alcohol  vapour  was  about  4  per  cent,  by 
volume.  Percentages  from  3  per  cent,  to  5  per  cent,  were  desirable. 
The  percentage  of  about  4  per  cent,  can  be  obtained  by  the  use  of 
absolute  alcohol,  the  inlet  tube  dipping  below  its  surface,  the  temperature 
being  about  13°  C.  Rectified  spirit  (DO  per  cent,  alcohol)  gives  slightly 
lower  percentage  of  alcohol  vapour  but  still  sufficient  to  exhibit  a  well- 

'  Proc.  Roy.  8oc.  Edin.,  1904-5,  p.  811. 
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marked  therapeutic  effect.  With  brandy,  whisky  and  other  spirits  the 
percentage  of  alcohol  vapour  is  so  small  as  to  be  of  little  value  unless 
the  temperature  of  the  wash  bottle  is  raised — e.g.,  to  25°  to  30°  C. 

Therapeutic  Effects. — The  mixture  of  alcohol  vapour  and  oxygen 
should  be  given  for  ten  minutes  or  longer  until  a  definite  improvement 
in  the  cardiac  condition  is  produced  ;  afterwards  it  may  be  given  for 
five  minutes,  every  half  hour  or  hour  as  required.  In  cases  with  severe 
cardiac  failure  with  low  blood-pressure  and  rapid  pulse  the  colour  of  the 
patient  quickly  improves,  the  cyanotic  or  lilac  grey  appearance  being 
replaced  by  a  more  normal  colour.  The  pulse  is  usually  improved  in 
volume  and  when  rapid  reduced  in  frequency  by  ten  or  twenty  beat-* 
or  more.  The  blood-pressure  in  many  cases  has  been  observed  to  show 
a  rise  of  30  mm.  Hg. 

It  is  important  to  note  that  oxygen  alone  does  not  give  the  above 
results  of  cardiac  improvement.  Improvement  of  colour  occurs,  but  the 
marked  improvement  in  the  character  of  the  pulse  and  in  the  blood- 
pressure  has  not  been  obtained  except  when  alcohol  vapour  has  been 
added  to  the  oxygen.  Kecently  the  mixture  was  tried  on  a  case  of 
very  severe  ulcerative  colitis  with  marked  toxaemia  and  symptoms 
of  inhibition,  the  pulse  being  extremely  irregular  and  feeble  and  about 
160  in  rate.  Within  fifteen  minutes  the  pulse  became  regular  and 
84  in  rate,  with  fair  wave  and  tension,  when  a  mixture  of  alcohol 
vapour  and  oxygen  had  been  given,  and  the  cardiac  condition  was  easilv 
controlled  by  the  judicious  use  of  the  mixture,  the  patient  making 
a  good  recovery. 

The  mixture  has  been  used  in  cases  of  pneumonia,  pleurisy,  morbus 
cordis,  chloroform  (anaesthetic)  poisoning,  typhoid,  cholera,  asthma 
with  heart  failure,'  angina  pectoris,  and  collapses  of  various  kinds — 
e.g.,  after  surgical  operations,  narcotic  poisoning,  &c.  Very  good  results 
have  been  obtained  in  the  above  conditions. 

Mode  of  Action. — It  is  difficult  to  explain  the  precise  manner  in 
which  the  stimulating  effect  of  the  mixture  of  alcohol  vapour  and 
oxygen  is  brought  about,  and  further  work  is  necessary.  Important 
factors  are  : — 

(1)  Method  of  administration  :  Here  the  inhalation  of  alcohol  vapour 
undoubtedly  causes  a  rapid  and  enhanced  action  of  the  drug.  Amy] 
nitrite  is  a  classical  example  of  the  great  effect  produced  by  a  small 
quantity  of  a  remedy  given  by  inhalation.  Very  minute  quantities  of 
alcohol  are  administered  by  this  method,  only  about  I  to  -1  gr.  per  litre 
beiug  present  in  the  mixture,  so  that   very   small  quantities  of  alcohol 
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are  actually  absorbed  and  this  would  be  insufficient  to  produce  any 
harmful  effect  on  the  liver,  kidney  and  other  organs. 

(2)  Physiological  action  . — This  no  doubt  acts  in  two  ways,  (a)  By 
direct  cardiac  stimulation.  Professor  Dixon1  pointed  out  that  moderate 
doses  of  alcohol  increased  the  activity  and  beat  of  the  heart  and  in  cases 
of  cardiac  failure  the  rise  of  blood-pressure  following  the  administration 
of  alcohol  was  directly  due  to  action  on  the  heart.  It  seems  probable 
that  when  alcohol  is  given  by  inhalation  the  small  quantity  absorbed 
passes  directly  to  the  heart  and  has  a  direct  stimulating  effect.  (6)  By 
weakening  all  inhibitory  impulses,  central  and  peripheral,  no  doubt 
the  alcohol  vapour  when  administered  with  oxygen  has  an  important 
action. 

Alcohol  vapour  mixed  with  oxygen  does  not  appear  to  have  any 
stimulating  effect  on  the  normal  heart.  Its  use  is  recommended  in 
cases  showing  signs  of  cardiac  failure,  and  in  these  cases  a  marked 
beneficial  result  has  usually  been  observed. 


Dr.  Eobert  Hutchison. 

The  therapeutic  effects  obtained  from  alcohol  correspond  more 
closely  with  its  pharmacological  action  than  is  usual  with  drugs. 
As  regards  some  of  its  effects  there  will  be  general  agreement  amongst 
clinicians :  (1)  Alcohol  is  undoubtedly  a  food  and  is  of  special  value  for 
this  purpose  in  diabetes  and  in  prolonged  fevers.  (2)  It  is  a  digestive 
stimulant  and  is  often  useful  in  cases  of  impaired  appetite,  gastric 
atony  and  in  convalescence.  The  form  in  which  it  is  administered  has, 
however,  a  great  influence  on  its  digestive  value.  It  is  also  useful  as 
a  carminative  in  cases  of  severe  flatulence.  (3)  Its  effect  in  dilating 
superficial  blood-vessels  is  of  use  in  counteracting  the  effects  of  chill 
as  well  as  in  rigors  and  in  helping  to  reduce  blood-pressure  during 
an  attack  of  angina.  (4)  Its  narcotic  action  is  helpful  in  some  cases 
of  insomnia,  especially  in  old  people,  and  in  cases  of  delirium  and 
restlessness  in  acute  illness. 

The  chief  point  of  controversy  will  be  as  to  whether  alcohol  can 
be  regarded  clinically  as  a  cardiac  stimulant.  In  cases  of  acute  heart 
failure,  as  in  syncope  and  fainting,  its  action  in  reflexly  stimulating 
the    heart    is    certainly  of    great  use,  but    in   my  opinion   there  is  no 

1  Journ.  Physiol.,  L906-7,  xxxv,  p,  346. 
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clear  clinical  evidence  that  it  acts  as  a  heart  stimulant  in  cases  of  acute 
infections.  On  the  other  hand  by  calming  the  nervous  system,  counter- 
acting delirium  and  promoting  sleep  it  may  benefit  the  heart,  in  a  case 
of  prolonged  illness,  indirectly,  and  I  therefore  usually  make  use  of  it  in 
such  circumstances,  though  I  am  guided  in  prescribing  it  rather  by  the 
state  of  the  patient's  nervous  system  than  by  the  pulse.  As  to  whether 
alcohol  increases  a  patient's  resistance  there  is  considerable  difference  of 
opinion,  but  my  own  view  is  that  there  is  some  reason  to  believe  that 
in  septic  infections  at  least  it  has  some  power  in  this  direction. 


Sir  William  Hale  White. 

The  President  has  given  us  an  admirable  survey  of  the  subject. 
Therapeutically,  it  seems  to  me,  alcohol  is  of  great  value  as  a  food,  for 
example,  in  certain  cases  of  anorexia  and  vomiting,  such  as  are  met  with 
in  phthisis  and  cancer.  I  remember,  for  instance,  a  man  afflicted  with 
phthisis  who  was  vomiting  constantly,  and  could  not  retain  any  food 
except  alcohol  for  some  days,  and  then,  gradually,  his  power  to  take  and 
retain  ordinary  articles  of  diet  returned.  I  can  only  say  it  was  the 
opinion  of  all  of  us  who  saw  him  that  the  giving  of  alcohol  during  those 
days  saved  his  life  for  the  time.  Of  course,  alcohol  must  never  be  given 
in  functional  anorexia  and  vomiting,  because  they  are  just  the  patients 
who  would  form  the  alcohol  habit. 

I  will  not  go  into  the  question  of  its  value  in  diabetes  during  the 
starvation  period — though  I  am  convinced  it  has  a  value  there — because 
we  are  to  hear  more  about  that  later. 

In  acute  fever,  as  Dr.  Hutchison  has  just  said,  when  anorexia  and 
vomiting  or  indigestion  are  present,  so  limiting  the  intake  of  ordinary 
food,  alcohol  is  an  admirable  food,  because  it  requires  no  digestion  and 
is  easily  absorbed.  And  it  has  the  inestimable  advantage,  in  these  con- 
ditions, of  making  the  patient  feel  comfortable,  and  sending  him  to 
sleep.  The  disadvantages  of  it  in  such  conditions  are,  that  occasionally 
there  is  a  complaint  of  headache,  and  some  do  not  easily  sleep  when 
they  have  had  alcohol.  But  in  the  majority  of  cases  of  acute  fever, 
when  the  patient  cannot  take  food  well,  I  think  you  will  find  alcohol  is 
beneficial,  and  has  no  deleterious  effect. 

Coming  now  to  the  President's  second  heading — convalescence,  there 
again,  alcohol  often  does  good,  much  good.  He  who  has  just  recovered 
from  a  severe  illness,  or  from  an  attack  of  diarrhoea  or  influenza,  often 
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feels  better  for  a  glass  of  wine  with  his  meals.  His  illness  has  left  him 
weak,  his  digestion  is  weak  too,  and  he  is,  as  he  says,  "all  on  edge," 
which,  translated  into  physiological  language,  I  take  to  mean  that  all  sorts 
of  peripheral  stimuli  which  would  not  worry  him  in  health  do  worry  him 
now.  A  glass  of  wine  will  annul  these  peripheral  stimuli,  and  without 
doing  appreciable  harm.  It  will  promote  his  digestion,  he  will  feel 
better  and  more  comfortable  for  it.  I  remember  that  Sir  Samuel 
Wilks,  when  he  was  just  upon  70  years  of  age,  had  a  severe  attack  of 
influenza.  When  able  to  be  about,  he  had  many  important  public  duties 
to  perform  and  speeches  to  make.  He  told  me  he  derived  great  benefit 
from  carrying  in  his  pocket  a  flask  of  sherry,  so  that  he  could  drink  a 
little  when  feeling  extra  weak  and  tired.  I  think  that  is  valuable 
testimony  in  proof  of  what  I  am  saying,  for  here  we  have  the  evidence 
of  an  abstemious  and  scientific  man  making  an  observation  on  himself. 

Personally,  I  have  never  known  the  alcohol  habit  contracted  from 
taking  it  during  convalescence,  such  as  I  have  just  described  ;  certainly 
Sir  Samuel  Wilks  did  not,  because,  we  know,  he  lived  to  86.  Those 
who  are  suffering  from  chronic  disease  may,  in  the  same  way,  take 
alcohol  if  the  illness  is  such — as  in  the  case  of  cancer — that  it  will  be 
fatal  before  there  is  any  risk  of  the  habit  being  formed. 

We  pass  now  to  the  very  difficult  subject  of  the  effect  of  alcohol  on 
the  circulation.  That,  I  confess,  is  extremely  hard  to  estimate,  unless 
we  take  the  simple  case  of  strong  concentrated  alcohol  given  to  a  person 
to  rouse  him,  when,  I  take  it,  the  alcohol  acts  simply  reflexly.  When 
I  entered  the  profession,  large  amounts  of  alcohol  were  given  to  cases 
of  pneumonia ;  I  have  known  a  pint  in  twenty-four  hours  given  by  a 
physician,  as  a  regular  treatment.  Nowadays  most  such  cases  receive 
no  alcohol,  yet  I  am  unaware  that  the  outlook  on  pneumonia  is  any 
better  than  it  was.  Epidemics  of  pneumonia  vary  so  much  in  intensity, 
that  I  cannot  express  an  opinion  on  the  subject.  I  am  not  convinced, 
from  watching  these  patients,  that  it  did  them  grievous  harm,  and  yet 
I  am  convinced  that  many  such  patients  can  do  very  well  without  it. 
Possibly  in  those  who  took  it  in  large  quantities  it  acted  beneficially  as  a 
food.  Sometimes  it  appeared  to  slow  the  pulse,  sometimes  to  quicken 
it,  not  an  altogether  surprising  result  when,  as  Dr.  Hutchison  said, 
some  of  the  slowing  of  the  pulse  may  have  been  due  to  the  damping- 
down  of  obnoxious  peripheral  stimuli,  while  the  quickening  may  have 
been  the  direct  effect  of  the  alcohol. 

The  President,  in  his  address,  referred  to  the  effect  of  alcohol  on  the 
respiratory  centre,  and  in  that   respect  there  is  a  difficulty  in  deciding 
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whether  alcohol  is  beneficial  or  not  ;  the  cases  vary  so  much  among 
themselves.  But  if  it  was  shown  to  have  an  effect  on  the  respiratory 
centre,  I  do  not  think  it  would  make  much  difference  in  the  treatment 
of  acute  fevers,  because  most  patients  who  are  going  to  die  from  acute 
fever  do  not  die  from  failure  of  respiration,  but  from  heart  failure. 
Even  pneumonia  patients  are  not  often  livid,  and  everyone  will  agree 
that  the  majority  of  fatal  cases  of  pneumonia  die  of  cardiac  failure. 

To  sum  up,  I  suggest  that  the  chief  therapeutical  effect  of  alcohol 
in  a  beneficial  sense  is,  that  it  is  a  pleasant  depressant,  peculiarly 
efficacious  in  inhibiting  peripheral  impulses,  such  as  pain  here,  and  dis- 
comfort  there,  that  it  diminishes  those  trivial  worries  which  bother  the 
sick.  In  larger  doses  it  has  the  advantage  of  inducing  sleep.  It  has 
the  great  advantage  of  being  easily  and  rapidly  absorbed.  The  small 
quantity  usually  given  nowadays  is  not  of  very  much  value  as  a  food, 
because  a  fluid  ounce  of  brandy  is  only  worth  100  Calories.  I  have 
never  satisfied  myself  that,  given  in  these  moderate  doses,  it  does  any 
harm,  nor  that  it  benefits  the  respiratory  and  circulatory  apparatus  any 
more  than  it  might  be  expected  to  do  from  making  the  patient  more 
peaceful  and  quiet.  But  it  appears  to  me  that,  in  all  these  discussions, 
we  are  faced  with  two  great  difficulties — which  it  is  almost  impossible 
to  surmount.  One  is,  that  it  by  no  means  follows  that  the  effect  of  a 
drug  in  health  is  the  same  as  its  effect  in  disease,  and  its  effect  in  disease 
is  often  very  difficult  to  estimate.  The  second  difficulty  in  such  a  dis- 
cussion is,  that  no  person,  whether  actually  ill  or  convalescent,  is  ever 
given  pure  alcohol  and  water.  We  have  to  remember  that  perhaps  there 
are  other  bodies  present  in  wines  and  spirits,  which  have  their  actions  ; 
certainly  there  is  a  widespread  belief  that  they  have.  For  example, 
it  is  considered  that  brandy  is  the  best  form  of  alcohol  for  diarrh. 
that  a  glass  of  wine  is,  as  Dr.  Hutchison  said,  the  best  form  of  alcohol 
for  one  whose  digestion  is  tired.  Then,  again,  there  is  a  firm  belief — 
certainly  among  the  laity,  and,  I  believe,  among  many  doctors  as  well — 
that  old  brandy  is  very  much  more  efficacious  for  all  therapeutic  purposes 
than  is  a  new  raw  spirit. 


Dr.  ().  Leyton. 

In  the  very  able  introduction  with  which  Dr.  Dale  has  favoured  us 

he  has  indicated  the  lines  upon  which   the  discussion   should  run.  and 
stated  that  I  would  give  my  experience  of  the  use  of  alcohol  in 
MY — tti  2a 


50         Ley  ton:    Value  of  Alcohol  as  a  Therapeutic  Agent 

mellitus  :  but  before  doing  this  I  should  like  to  refer  to  one  or  two  uses 
of  alcohol  in  other  diseases. 

On  some  number  of  occasions  I  have  seen  alcohol  administered  in 
cases  of  which  it  has  been  thought  that  the  heart  muscle  would  cease 
beating  and  death  ensue  from  that  cause,  and  I  must  own  that  it  has  been 
extremely  difficult  to  draw  any  conclusion  as  to  the  effect  of  treatment. 
In  my  opinion  at  the  present  day  we  have  no  method  of  determining 
whether  the  heart  is  likely  to  stop  beating,  and  in  several  cases  in  which 
that  termination  has  been  feared  the  patients  have  died  from  respira- 
tory failure.  The  evidence  placed  before  us  by  Dr.  Willcox  makes  me 
wish  to  repeat  my  observations. 

Dr.  Dale  referred  to  alcohol  as  a  diet  in  cases  in  which  absorption  is 
extremely  bad,  and  I  am  of  the  opinion  that  in  prolonged  diseases  such 
as  typhoid  fever  alcohol  may  prove  a  most  valuable  adjunct  to  dextrose 
and  other  easily  assimilable  substances.  The  tendency  to  administer 
food  in  short  fevers  is  ill-advised,  if  the  patient  does  not  crave  for  food, 
for  most  individuals  can  live  upon  their  own  tissues  for  many  days 
without  detriment. 

I  should  like  to  refer  to  one  other  use  of  alcohol,  namely,  that  of 
reducing  the  inhibitory  tracts.  I  remember  many  years  ago,  before 
Freud's  theories  had  reached  these  shores,  there  was  a  woman  in  the 
London  Hospital  who  was  able  to  cough  but  not  to  phonate,  and 
therefore  could  only  carry  on  conversation  in  a  whisper.  She  was  quite 
content,  but  remarkable  to  relate  her  husband  was  not,  and  with  his 
and  her  consent  she  was  given  alcohol  in  order  to  see  whether  she 
might  hot  become  merry  and  talk,  and  once  having  talked  the  spell 
would  have  been  broken.  This  method  of  treatment  I  believe  has  been 
used  in  some  number  of  cases  with  some  success.  In  the  case  under 
my  observation  the  patient  went  to  sleep  and  the  excitement  stage  did 
not  arise  :  but  perhaps  other  observers  may  be  able  to  tell  us  the  result 
of  this  line  of  treatment. 

I  will  now  discuss  the  main  point  of  alcohol  as  a  food  in 
diabetes  mellitus.  Before  the  Allen  treatment  was  adopted  at  the 
London  Hospital  the  weekly  allowance  of  alcohol  issued  from  the  stores 
to  my  patients  was  usually  nil,  or  upon  exceptional  occasions  when 
students  or  residents  were  under  my  care,  the  quantity  was  negligible 
and  usually  less  than  that  prescribed  by  any  of  my  colleagues. 
I  mention  this  in  order  to  show  that  even  if  I  was  not  a  practical 
teetotaler  I  was  a  theoretical  teetotaler.  During  the  last  four  years  the 
quantity  of  alcohol  supplied  from  the  stores  at  the  London  Hospital  to 
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my  patients  weekly  has  headed  the  list,  but  it  is  only  diabetic  patients 
that  have  had  alcohol  administered  to  them. 

It  has  been  my  custom  to  order  alcohol  as  a  foodstuff  to  those 
patients  who  have  been  accustomed  to  take  alcohol  in  the  past,  during 
the  period  of  very  meagre  diet.  There  seem  to  be  two  advantages  in 
this  :  first,  a  supply  of  a  small  amount  of  energy,  and  secondly  (one 
to  which  Dr.  Dale  has  referred),  the  patients  are  less  irritable,  pangs  of 
hunger  are  more  easily  borne,  and  are  less  acute,  and  the  patients  seem 
able  to  stand  treatment  better.  I  still  hold  that  the  less  alcohol  the 
patient  takes  the  better,  but  a  large  number  of  cases  of  diabetes  mellitus 
have  come  under  treatment  in  which  the  maximum  diet  they  could 
take  represents  about  20  calories  per  kilogram  per  diem,  or  rather 
less  than  half  that  which  was  thought  to  be  necessary  in  order  for  the 
patient  to  maintain  life  and  energy.  It  is  to  these  that  in  my  opinion 
alcohol  is  essential. 

I  will  not  weary  you  by  giving  you  a  large  number  of  instances 
but  will  refer  to  one  patient  who  has  been  under  observation  nearly 
three  years.  A  young  woman  who  weighed  about  5  st.  6  lb.,  and 
presented  an  appearance  of  great  emaciation,  was  found  to  have  a 
tolerance  of  only  :  carbohydrate  20  gr.,  protein  45  gr.,  and  fat  60  gr. 
If  any  of  these  was  increased,  sugar  appeared  in  the  urine.  Since  the 
diet  was  so  meagre  it  seemed  to  me  hopeless  to  try  to  find  one  in 
which  sugar  in  the  blood  was  normal.  This  diet  represents  about 
800  calories  or  less  than  25  calories  per  kilogram.  It  seemed  to  me 
very  unlikely  that  the  patient  would  be  able  to  enjoy  her  life  on  this 
diet,  and  therefore  I  added  to  it  slowly  and  gradually  2  oz.  of  absolute 
alcohol  daily.  Absolute  alcohol  was  chosen  because  the  patient  intensely 
disliked  brandy,  whisky,  gin  and  other  alcoholic  beverages.  The 
absolute  alcohol  was  ordered  to  be  well  diluted  and  to  be  taken  with 
meals,  for  it  has  long  been  realized  that  by  giving  it  with  meals  it  is 
absorbed  more  slowly  and  is  less  likely  to  produce  any  excitement 
or  somnolence. 

During  the  last  year  or  so  an  improvement  on  dilution  with  v, 
has  been  made  by  incorporating  the  alcohol  into  a  jelly  made  with  ;i_ 
and  flavoured  with  citric  acid,  oil  of  lemon  and  saccharine.     This  jelly 
without  the  alcohol  is — as  far  as  I  know — of  no  nutritive  value,   but 
tends  to  satisfy  hunger.     From  it  the  alcohol  diffuses  out  comparatively 
slowly  and  is  slowly   absorbed,   so   that    in   many   ways   it    is  an   id 
method  of  administering  alcohol. 

The  addition  of  2  oz.  of  alcohol  to  the  diet  increased  the  value  of  the 
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patient's  diet  by  350  calories,  so  that  the  energy  of  the  diet  was  raised 
to  33  calories  per  kilogram,  a  value  which  experience  has  shown 
suffices  to  allow  an  individual  to  take  exercise  and  gain  weight  slowly. 
The  patient  to  whom  I  am  referring  walks  six  miles  daily,  and  would 
enjoy  her  life  if  it  were  possible  to  prevent  her  making  food  her  deity. 
This  case  confirms  what  we  have  just  heard  from  Dr.  Mellanby  who 
told  us  that  30  per  cent,  of  the  energy  in  a  diet  can  be  supplied  by 
alcohol. 

I  had  come  to  the  conclusion  that  alcohol  was  a  necessity  in  some  of 
the  more  advanced  cases  of  diabetes  mellitus  and  I  have  on  record 
patients  who  have  maintained  their  weight  whilst  taking  alcohol,  but 
who  have  been  persuaded  by  their  friends  to  stop  taking  it  and  have 
lost  weight,  the  diet  having  been  maintained  constant  in  every  other 
respect. 

I  think  we  have  to  realize  the  extreme  instability  of  the  metabolism 
in  diabetes  mellitus,  and  therefore  how  careful  we  must  be  in  drawing 
conclusions.  When  a  patient  is  on  a  small  diet  and  sugar  free,  a  slight 
disturbance  with  a  vaccine  of  influenza,  streptococci,  and  pneumococci 
may  lead  to  the  appearance  of  sugar  in  the  urine,  and  any  infection, 
or  even  some  emotional  disturbance,  may  produce  the  same  effect. 
But  bearing  all  these  things  in  mind  I  had  come  to  the  conclusion 
expressed  above,  and  am  now  full  of  interest  to  learn  what  is  happening 
in  the  United  States  of  America,  for  I  hear  that  Dr.  Joslin  gives  no 
alcohol  to  his  diabetics.  I  have  written  to  him  asking  what  he  does 
in  cases  similar  to  those  whose  limits  of  tolerance  are  so  low  as  to  make 
it  impossible  to  maintain  life  without  the  addition  of  energy  given  in 
some  form  other  than  carbohydrate,  protein  or  fat. 


Professor  W.  E.  Dixon. 

I  regret  I  am  unable  to  remember  the  exact  context  of  my  remarks 
in  the  paper  on  the  action  of  alcohol  on  the  circulation  to  which 
Dr.  Willcox  has  referred.     I  refer  to  two  points  in  the  discussion : — 

(1)  The  meaning  of  the  word  "  food.''  My  opinion  is  that  from  the 
physician's  point  of  view  in  the  use  of  alcohol  in  the  treatment  of  acute 
disease,  the  insistence  that  alcohol  is  a  combustible  substance  and  not 
a  food  is  of  little  practical  significance,  since  it  can  be  substituted  for 
foods  in  any  dietary. 
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(2)  The  clinical  significance  of  a  cardiac  stimulant  is  important  and 
it  is  very  difficult  to  draw  conclusions  as  to  the  action  of  alcohol  on  the 
heart  of  man.  I  may  refer  to  Schafer's  experiments  on  the  effect  of 
alcohol  in  chloroform  administration,  and  I  suggest  that  the  action  of 
alcohol  on  the  heart  after  absorption  is  most  easily  explained  by  the 
fact  that  it  is  oxidized  and  used  up  by  the  heart  (Hamill)  and  acts  in 
much  the  same  way  as  glucose. 


Dr.  C.  F.  Harford. 

I  desire  to  speak  as  a  member  of  a  group  of  medical  practitioners 
who  are  interested  in  questions  concerning  alcohol,  particularly  with 
reference  to  alcoholism,  but  who  have  given  considerable  thought  to  the 
various  problems  connected  with  the  use  of  alcohol  whether  as  a 
medicine  or  otherwise. 

We  are  greatly  indebted  to  the  President  and  to  the  Medical 
Research  Committee  for  the  new  scientific  aspect  which  has  been 
given  to  the  consideration  of  this  subject,  which  is  warmly  wel- 
comed by  those  of  us  who  belong  to  the  Society  for  the  Study 
of  Inebriety.  To-day's  discussion  has  shown  that  we  are  as  yet 
only  on  the  outskirts  of  knowledge  as  to  the  effects  of  alcohol  on  the 
human  organism,  the  study  of  which  in  the  past  has  been  left  chiefly 
to  the  energy  of  individuals  who  have  pursued  their  researches  often  at 
great  sacrifice  to  themselves,  and  their  views  have  often  been  regarded 
as  biased. 

I  have  to-day  commenced  to  read  the  "  Life  of  Sir  Victor  Horsley," 
who  but  for  his  lamented  death  in  the  war  would  doubtless  have  been 
with  us  to-day,  and,  however  much  we  may  have  been  opposed  to  some 
of  the  views  which  he  held,  we  cannot  fail  to  honour  the  sincerity  of 
his  convictions  and  realize  the  loss  which  the  profession  lias  sustained 
by  his  death.  Horsley  was  never  tired  of  demonstrating  from  the 
hospital  statistics  of  recent  years  the  extraordinary  change  winch  has 
taken  place  in  the  attitude  of  the  medical  profession  to  the 
alcohol  as  a  medicine,  owing  to  a  recognition  of  the  scientific  facts 
the  case. 

I  think  the  importance  of  to-day's  discussion  is  that  it  will  mark 
beginning   of  a   now    scientific   period    in    the    study   of  alcohol   and     t& 
place  in  treatment.     If  I  may  venture  to  do  bo  1  would  point  out  that 
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the  views  of  some  of  the  clinical  workers  who  have  spoken  to-day  seem 
to  be  based  not  so  much  upon  the  results  of  scientific  experiments  as 
upon  the  impressions  gained  in  their  own  practice,  which,  though  im- 
portant in  their  way,  are  often  illusory.  In  these  days  we  need  to  go 
deeper,  and  the  researches  of  Mellanby  and  others  need  to  be  carefully 
weighed  in  their  relation  to  clinical  practice.  Clearly,  I  think  we  have 
got  to  this  point,  that  alcohol  is  essentially  a  narcotic  drug  and  should 
not  be  regarded  as  a  stimulant,  and  this  fact  should  be  generally  recog- 
nized and  widely  known. 

In  the  prescription  of  alcohol  there  are  certain  practical  points 
which  need  to  be  emphasized.  In  the  use  of  drugs  one  of  the  most 
serious  dangers  is  self-medication,  and  we  feel  this  often  in  regard  to 
antipyretics,  hypnotics  and  so  forth.  There  is  a  special  danger  in  the 
case  of  alcohol  which  is  more  readily  available  than  any  other  potent 
drug.  It  is  a  common  superstition  that  alcohol  is  a  panacea  for  most 
ailments  that  flesh  is  heir  to,  and  this  needs  to  be  earnestly  combated. 

In  the  second  place  there  is  the  great  difficulty  of  accuracy  of  dosage 
which  in  other  remedies  is  regarded  as  of  prime  importance.  I  remember 
that  in  my  student  days  the  late  Sir  Benjamin  Ward  Kichardson  pointed 
out  the  unsatisfactory  method  of  prescribing  alcohol  in  the  form  of 
whisky,  brandy,  wine  or  beer,  containing  as  they  do  unknown  quantities 
and  varieties  of  other  drugs,  instead  of  being  able  to  prescribe  an  exact 
dose  of  ethylic  alcohol.  This  is  a  matter  which  has  never  received  due 
consideration. 

In  conclusion,  may  I  refer  to  a  remark  which  the  President  has  made 
from  the  chair  as  to  the  possibility  that  alcohol  might  be  useful  in  taking 
in  some  measure  the  place  of  food  in  cases  in  which  there  is  much  fermen- 
tation in  the  alimentary  tract  ?  As  one  who  is  specially  interested  in 
tropical  medicine,  therefore,  before  this  meeting  I  was  looking  up 
the  literature  of  sprue,  a  disease  in  which  there  is  an  excessive  amount 
of  fermentation  taking  place  in  the  intestinal  tract.  All  the  authorities 
say  that  alcohol  is  contra-indicated  in  sprue  owing  to  the  irritation 
which  it  produces,  so  that  what  seems  likely  to  be  beneficial,  theoretically, 
may  have  practical  drawbacks. 

I  lay  no  claim  to  speak  as  an  expert  on  the  therapeutical  or  pharma- 
ceutical side  of  this  subject,  but  speaking  as  one  who  realizes  the  vital 
importance  of  true  scientific  knowledge  in  this  direction,  I  feel  that  we 
are  in  need  of  largely  extended  research,  and  I  believe  that  this  need 
has  been  proved  by  the  discussion  to-day. 
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Dr.   Langdox  Brown. 

We  are  much  indebted  to  the  President  for  his  extraordinarily 
well-balanced  opening  of  the  discussion.  But  I  am  afraid  the 
discussion  does  leave  us  with  the  impression  that  all  of  us  are 
apt  to  use  alcohol  without  any  very  definite  grounds  for  the  faith 
that  is  in  us.  I  have  no  doubt  that  tradition  does  count  for  a  great 
deal  in  this  matter,  and,  as  the  last  speaker  said,  the  change  in  our 
practice  has  been  so  enormous  that  it  shows  tradition  must  have 
weighed  very  heavily  with  us  in  the  past,  as  in  the  present,  in  arriving 
at  our  conclusions.  I  would  like  to  specify  four  definite  conditions  on 
which,  I  think,  alcohol  seems  to  have  some  real  therapeutic  action — they 
have  all  been  referred  to  in  some  form. 

First,  in  the  treatment  of  diabetes  by  a  great  reduction  in  the  diet, 
to  be  able  to  secure  a  certain  amount  of  energy  in  the  form  of  alcohol 
is  a  pointy  of  real  value.  And  I  was  very  interested  in  Dr.  Leyton's 
remarks  about  that  patient  to  whom  the  alcohol  was  given  as  ethyl 
alcohol,  so  that  other  considerations  did  not  come  in.  It  enabled  the 
Calorie  value  of  the  food  to  be  raised  from  a  level  which  would  only  keep 
the  patient  going  as  an  invalid,  to  one  at  which  she  could  enjoy  life  and 
display  some  energy.  One  of  the  things  we  have  learned  from  the  Allen 
method  is,  that  if  you  can  balance  metabolism  at  a  reasonable  level,  then 
the  outlook  is  better,  both  for  enjoyment  and  duration  of  life,  than  if  the 
intake  has  got  to  be  so  reduced  that  the  energy  derived  from  food  is  not 
sufficient  to  carry  on.  If  we  can  raise  the  Calorie  value — as, 
apparently,  we  can — by  alcohol  in  this  way,  it  is  a  point  of  considerable 
value. 

My  second  point,  I  am  aware,  trends  on  the  ground  we  have  I 
asked  not  to  deal  with — namely,  its  value  to  convalescents  :  but  as  several 
speakers  have  dealt  with  it,  I  may  mention  it  was  firmly  established 
by  Bickel  that  alcohol  was  amongst  the  substances  which  definitely  pro- 
duced a  flow  of  gastric  juice:  the  substances  were.  I  think,  meat 
extracts,  dilute  alcohol,  condiments,  and  aerated  waters.  It  therefore 
a  value  in  conditions  of  achlorhydria  and  depressed  metabolism. 

The  third  point  is  one  on  which  the  President  threw  much  light 
— namely,  the  removal  of  inhibitions.  It  has  most  definitely  come  out 
of  this  discussion,  that  we  have  no  real  evidence  of  alcohol  acting  other- 
wise than  as  a  depressant.      Just  as  it  removes  our  higher  inhibit: 
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so  it  can  remove  peripheral  inhibition  too.  I  think  much  of  the 
effect  which  has  been  noted  in  disease  has  been,  as  you  suggest,  due  to 
that.  If  we  can  make  our  patients  more  comfortable  and  enable 
them  to  go  through  their  temporary  disablement  in  that  way,  it  is  a 
distinct  gain. 

The  fourth  point  is  this  :  I  have  a  general  impression  that  Dr. 
Willcox  is  right  as  to  the  benefit  which  can  sometimes  be  secured  to 
patients  by  the  administration  of  oxygen  over  brandy :  I  have  done  it 
in  a  number  of  cases,  and  I  have  considered  it  helped.  But  there  again 
our  impressions  are  apt  to  be  but  vague  :  one  never  knows  what  would 
have  happened  if  a  particular  drug  had  not  been  given.  One  does  not 
know  what  are  the  absolutely  fatal  signs,  and  it  is  seldom  that  one  sees 
signs  which  are  regarded  as  fatal,  and  which  can  be  removed  by  the 
administration  of  any  drug.  After  all,  the  great  difficulty  in  all  clinical 
work  is  the  absence  of  controls. 


The  President. 

There  has  been  no  mention  in  this  discussion,  so  far,  of  the  effects 
of  alcohol  on  children.  Perhaps  Dr.  Esther  Harding  will  say  a  few 
words  on  that  aspect  of  its  use. 


Dr.  M.  Esther   Harding. 

(1)  Children  are  valuable  for  estimating  the  effects  of  alcohol  because 
the  aesthetic  effects  may  be  entirely  discounted.  The  uses  of  the  drug 
fall  under  the  same  heads  as  in  adults : — 

(a)  In  respiratory  embarrassment,  especially  in  the  rapid,  shallow,  in- 
efficient breathing  of  broncho-pneumonia,  alcohol  quiets  the  respiration, 
and  so  makes  it  more  efficient.  It  is  true  that  the  indication  for  the  use 
of  alcohol  is  commencing  failure  of  the  right  heart,  but  the  effect  of  the 
drug  is  not  to  flog  the  already  overburdened  heart,  but  to  relieve  it  of 
some  of  its  intolerable  burden,  by  slowing  the  respiration,  and  improving 
the  oxygenation  of  the  blood. 

(b)  As  a  sedative.  Alcohol  is,  I  suppose,  the  most  valuable  sedative 
and  hypnotic  drug  we  possess  for  infants  and  young  children.  Hot 
toddy  as  a  sleeping  draught  is  good  for  infants  and  for  the  aged. 
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(c)  As  a  food  in  cases  where  no  ordinary  diet  can  be  taken  :  (i)  In 
milk  intolerance  of  marasmic  infants,  alcohol  will  sometimes  tide  a 
patient  over  a  few  days  till  milk  or  whey  tolerance  can  be  re-established, 
(ii)  In  the  persistent  late  vomiting  which  kills  so  many  patients  after 
severe  diphtheria  I  have  kept  a  child  alive  on  more  than  one  occasion 
under  such  circumstances  on  saline,  brandy  and  sugar  by  the  stomach 
for  three  weeks. 

A  word  of  warning  on  the  danger  of  the  persistent  use  of  alcohol  in 
young  children  is  hardly  needed,  but  it  is  wise  to  remember  that  small 
doses  of  spirit  given  to  an  infant  over  a  period  of  weeks,  a  large 
proportion  perhaps  of  its  whole  life,  may  easily  result  in  damage  to 
its  liver. 


The  President  (in  reply). 

I  think  nothing  remains  for  me  except  to  thank  those  who  have 
taken  part  in  what  I  believe  has  been  an  interesting,  and  will  probably 
prove  to  have  been  a  fruitful  discussion. 

Obviously,  there  are  certain  points  outstanding  on  which  agree- 
ment is  not  yet  possible.  Perhaps  the  most  remarkable  thing 
about  the  debate  is  the  extent  to  which  agreement  has  been  in 
evidence  ;  but  on  the  question  as  to  whether  alcohol  is,  or  is  not,  a 
direct  stimulant  of  the  heart,  for  example,  it  is  clear  that  we  are  not 
yet  at  one.  The  conviction  T  expressed  in  my  opening  remarks  is 
not,  I  confess,  at  all  shaken  by  Dr.  Willcox's  evidence,  or  by  that 
which  Dr.  Dixon  mentioned.  It  is  true  that  Dr.  Collingwood,  also  Sir 
Edward  Sharpey  Schafer  and  Dr.  Scharlieb,  demonstrated  some  in- 
hibiting effect  of  alcohol  on  the  production  of  heart  failure  by  chloro- 
form ;  but  I  think  it  would  be  very  rash  pharmacology  to  deduce  from 
that  the  general  conclusion  that  alcohol  is  likely  to  have  a  stimulating 
effect  on  a  heart  weakened  by  any  cause.  My  own  feeling  still  is  that 
which  I  ventured  to  put  before  you. 

With  regard  to  Dr.  Harford's  emphasis  of  the  fact  that  alcohol  is 
purely  a  narcotic,  I  think  there  is  some  danger  of  our  losing  Bight  of 
the  fact  that,  from  the  point  of  view  of  therapeutics — we  are  not  talking 
of  use  in  ordinary,  healthy  life — there  is  no  inherent  desirability  in  a 
stimulant  action,  and  no  inherent  drawback  in  narcotic  action.  The 
latter  may  be  what  we  want.  It  appears  that  the  clinician  has  found, 
by  practical   experience,  certain   conditions  in  which  alcohol   definitely 
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does  good.  From  the  practical  point  of  view,  I  think  it  is  a  matter  of 
comparatively  small  importance,  with  regard  to  those  conditions  in 
which  the  evidence  is  already  available,  whether  the  good  is  done  by 
narcotic  action  or  by  stimulant  action.  It  is  only  when  a  wrong  con- 
ception of  the  proved  actions  leads  us  to  wrong  deductions  of  other 
actions,  and  to  wrong  applications  in  new  directions,  that  the  matter 
becomes  one  of  practical  importance. 
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DISCUSSION    ON   THE   THERAPEUTIC   USES    OF 

OXYGEN.1 

Mr.  J.  Barckoft,  C.B.E. ,  F.R.S. 

The  subject  of  oxygen  therapy  is  of  course  no  new  one ;  for  that 
reason  it  is  likely  to  make  an  excellent  subject  for  discussion.  If  such 
a  subject  has  survived  the  course  of  years  at  all  it  is  sure  to  have 
opened  up  a  number  of  different  points  of  view.  A  subject  of  this 
kind  may  pass  through  three  stages  :  it  dies  early  or  there  arises 
around  it  in  different  directions  considerable  diversities  of  opinion, 
or,  finally,  it  reaches  an  ultimate  zone  where  there  is  unanimity,  and 
little  more  can  be  said  about  it.  I  need  not  remind  you  that  the  final 
state  is  an  extremely  uncommon  one.  It  is  certainly  not  one  which  is 
within  sight  so  far  as  oxygen  therapy  is  concerned.  There  can  be  no 
doubt  that  oxygen  as  the  therapeutic  agent  is  somewhere  in  the  middle 
zone. 

I  hold  a  very  definite  view  as  to  the  best  method  of  treating  a 
subject  when  it  is  in  a  condition  of  high  controversy,  namely,  a  method 
that  produces  facts  ;  and  here  I  suppose  the  Royal  Society  of  Medicine  to 
be  with  me,  for  I  can  conceive  of  no  other  reason  why  I  should  be  asked 
to  open  this  discussion.  My  work  on  oxygen  therapy  has  been  restricted 
to  an  attempt  to  ameliorate  the  lot  of  men  gassed  either  in  battle  or  in 
the  manufacture  of  munitions  of  war.  This  field  is  so  small,  so  unlikely 
to  be  opened  up  again  in  our  time,  and  so  far  removed  from  the  broad 
hinds  of  general  practice,  that  I  cannot  suppose  that  you  want  to  hear 
much  of  my  opinions  on — say.  what   might  have  been  the  fate  of  my 

1  At  a  meeting  of  th<    3  .  held  January  20,  1990. 
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gassed  men  if  they  had  not  had  oxygen.  In  the  conduct  of  that  work, 
however,  I  did  try — Major  Hunt  tried,  Miss  Dufton  (now  Mrs.  Wilson) 
tried — we  all  tried  our  best  to  get  at  the  facts,  to  formulate  them  in 
such  a  way  that  they  should  be  simple,  intelligible  and  capable  of 
repetition,  and  took  care  that  in  their  interpretation  neither  our  opinions 
nor  those  of  the  patients  should  play  a  part.  And  I  imagine  that  it  is 
because  you  are  in  sympathy  with  this  ideal,  because  you  wish  to  get  in 
the  field  of  oxygen  therapy  ;  though  some  plot,  even  if  it  be  a  small 
one,  which  has  been  cultivated  by  the  method  of  ascertained  fact  rather 
than  of  formulated  opinion  or  unproven  theory,  that  you  have  asked  me 
to  open  your  discussion. 

Method. 

The  method  of  oxygen  administration  as  carried  out  in  the  Cambridge 
Physiological  Laboratory  by  us  was  of  the  simplest  possible  character. 
A  glass  room  of  about  1,000  cubic  ft.  in  capacity  formed  a  tiny  ward. 
In  this  were  three  beds.  The  ward  was  gas  tight  and  fitted  with  air 
locks  large  enough  to  serve  for  the  exit  and  entrance  of  the  patients. 
Small  air  locks  were  provided  for  the  admission  of  food,  kc.  The 
composition  of  the  atmosphere  was  kept  at  about  40  to  50  per  cent, 
oxygen  and  50  to  60  per  cent,  nitrogen.  The  carbonic  acid  and  aqueous 
vapour  were  removed  by  the  passage  of  the  gas  through  an  external 
circuit  which  contained  scrubbers,  soda-lime  and  calcium  chloride. 

Our  motive  for  using  this  type  of  administration  was  merely  that  it 
was  the  simplest.  The  whole  treatment  being  experimental  we  desired 
that  the  patient  should  be  subjected  to  only  one  altered  condition  of 
life — namely,  the  composition  of  the  atmosphere  which  he  breathed. 
For  this  reason  we  avoided  all  types  of  apparatus  for  the  administration 
of  oxygen  through  a  mask  or  otherwise,  considering  that  a  second 
variable  was  introduced  by  hampering  the  patient  with  apparatus. 

No  attempt,  therefore,  was  made  by  us  to  study  the  best  method 
of  administration  ;  the  matter  is  still  one  which  is  entirely  an  open 
experiment.  In  this  connexion  I  will  only  say  that  the  chambers 
subsequently  put  up  at  the  North  Staffordshire  Infirmary  at  Stoke-on- 
Trent  seemed  to  be  better  in  every  way  than  ours  at  Cambridge.  No 
doubt  Dr.  Shul'tlebotham  will  give  some  description  of  them.  For  many 
purposes  for  which  oxygen  may  be  wanted  a  chamber  is  clearly  out  of 
the  question.  Several  of  those  who  will  speak — Colonel  Cummins, 
Dr.  Douglas,  Dr.  Haldane,  and  Dr.  Peters — have  used  this  apparatus 
with  excellent  results,  and  will  give  you  the  benefit  of  their  experience. 
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Our  own  routine  with  patients  was  to  put  them  in  the  chamber  from 
about  5  p.m.  till  10  a.m.  for  five  consecutive  days.  Fig.  1  shows  the 
composition  of  the  atmosphere  to  which  the  patient  was  exposed, 
and  is  a  fair  sample  of  most  of   the  rest. 

First,  let  me  say  that  the  cases  with  which  I  had  to  do  were  all 
chronic  cases,  treated  in  this  country  ;  the  treatment  was  in  part  worked 
out  on  the  basis  of  experiments  on  animals  and  in  part  from  reports 
which  reached  me  from  France.  Such  benefit  as  may  accrue  from  our 
work  at  Cambridge  you  owe,  therefore,  very  largely  to  two  persons, 
both  of  them  here,  I  am  glad  to  see,  this  afternoon,  and  both  of  whom 
will  address  you  on  portions  of  the  subject — Colonel  Cummins 
and  Lieutenant-Colonel  Douglas.  They  not  only  wove  in  France  the 
strings  which  were  put  into  our  hands,  but  made  it  their  business  not  to 
rest  till  they  had  ascertained  that  our  fingers  really  gripped  the  cord. 

A  chronic  case  of  poisoning  with  chlorine,  phosgene  or  chlor-picrin 
usually  complains  of  one  or  both  of  the  following  :  Nocturnal  attacks  of 
dyspnoea,  with  which  may  be  associated  sleeplessness  and  physical 
distress  out  of  proportion  to  the  exertion  which  causes  them.  What 
objective  measurement  may  be  made  for  the  purpose  of  defining  the 
man's  condition?  How  can  his  improvement,  if  any,  be  expressed 
in  units?  Clearly  of  the  two  things  of  which  the  man  complains,  the 
exaggerated  response  of  the  system  to  exercise  offers  a  better  mark 
for  objective  expression  than  does  the  nocturnal  dyspnoea. 

The  problem  of  how  an  exaggerated  response  to  exertion  may  be 
stated  in  units  is  one  which  has  concerned  many  workers  within  the 
last  few  years.  The  response  either  of  the  circulatory  or  the  respiratory 
system  may  be  taken  as  the  guide.  Each  has  its  advantages  and  its 
drawbacks.  The  pulse  is  easy  to  count,  its  variations  in  rate  are 
susceptible  of  simple  and  accurate  statement,  but  its  significance  in 
relation  to  the  strain  put  upon  the  heart  or  the  volume  of  blood 
propelled  round  the  body  is  obscure,  whilst  the  mechanism  of  its 
regulation  was  at  the  time  of  our  experiments  difficult  to  interpret. 
The  respiratory  system  is  in  some  respects  more  hopeful ;  not  only  can 
the  frequency  of  the  respiratory  rhythm  be  measured,  but  the  total 
ventilation,  the  composition  of  the  air  expired  and  of  that  retained  in 
the  lung  and  the  depth  of  respiration  can  all  be  recorded.  On  the 
other  hand  the  respiration  is,  to  a  much  greater  extent  than  the  pulse, 
under  the  influence  of  the  will,  and  therefore  the  records  when  obtained 
are  to  that  extent  of  more  doubtful  value. 

In  the  first  fourteen  cases  which  we  studied  we  took  the  response  of 
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the  pulse  to  effort  as  our  criterion,  in  the  last  twelve  the  respiratory 
response.     Of  the  first  fourteen  cases  I  will  now  speak  : — 

Pulse  as  an  Index  of  Effort  Syndrome. 

The  procedure  as  far  as  the  pulse  was  concerned  was  as  follows : 
After  a  general  examination  of  the  patient  had  taken  place  he  was  made 
to  rest  for  fifteen  minutes.     His  pulse  was  then  counted.    He  was  then 
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given  an  exercise  to  perform,  the  severity  of  which  was  judged 
appropriate  to  his  condition.  His  pulse-rate  was  counted  again  when 
the  exercise  was  completed,  and  the  time  observed  from  the  end  of 
the  exercise  till  the  pulse  had  dropped  to  within  six  boats  of  its 
resting  rate.  In  nearly  every  case  the  pulse  of  the  gassed  man  took 
an  unduly  long  time  to  return  to  its  normal  rate.  A  concrete  example 
may  illustrate  just  what  took  place.  The  results  of  an  actual  test 
given  in  fig.  42.     Here  the   pulse-rate  of  two  men   are   compared — the 
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rates  are  plotted  vertically,  taking  as  a  zero  the  rate  of  the  pulse  at  rest; 
the  figures  denote  number  of  beats  in  excess  of  this  value.  The  abscissa 
of  the  graph  is  time  in  minutes.  The  upper  line  represents  the  pulse- 
rate  of  the  gassed  man,  the  lower  line  that  of  a  normal  person  who 
was  given  the  same  exercise,  in  this  case  a  stair-climbing  test.  The 
horizontal  line  labelled  "  test  line  "  is  drawn  six  beats  above  the  resting 
value.  The  question  then  is,  What  interval  of  time  elapses  between 
the  end  of  the  exercise  and  the  intersection  of  the  test  line  by  the 
pulse  curve  ?  In  the  case  of  the  gassed  man  this  was  thirty-one 
minutes,  in  that  of  a  normal  individual  it  was  thirteen  minutes.  Our 
exercises  were  for  the  most  part  much  less  severe  than  this. 
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Eesults  of  Pulse  Tests  before  and  after  Treatment. 


After  the  treatment  this  man  was  given  the  same  test  as  before  it. 

(a)  The  Immediate  Effect. — The  case  of  Sergeant  S.  was  typical 
of  the  best  results  which  we  obtained.  This  man  was  gassed  in  the 
original  gas  attack  at  Ypres  on  April  24, 1915,  presumably  with  chlorine. 
He  was  treated  by  us  on  October  31,  1917,  that  is  two  years  and  a  half 
after  being  gassed.  The  effect  of  the  treatment  on  his  pulse  is  shown 
in  fig.  3.  His  pulse,  which  before  treatment  took  nine  to  ten  minutes 
to  fall  to  the  test  line  after  exercise,  fell  after  treatment  to  the  line  in 
the  fourth  quarter  minute. 
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(b)  The  Fourteen  Cases  as  a  whole. — Columns  2  and  3  of  the 
following  table  give  the  recovery  times  of  the  pulse  after  exercises 
specified  in  the  last  column.  There  was  not  one  of  the  cases  that  did 
not  receive  more  or  less  benefit. 


Table   I. — Time  (Minutes)  which  elapses  between  End  of  Exercise  and   Retcen  of 
Pulse  to  within  Six  Beats  of  Normal. 


Before 

tirst 
treatment 

After     i     Before 

Brat          second 

treatment  treatment 

After 
second 

treatment 

-'  to  2) 

months 
later 

Normal  man 

doing  sain- 

exercise  as 

patient 

Control 
exe: 

T.  D 

32 
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>21 

1J 

— 
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— 

T.  J 

4 

1 

a 

1 

— 

ft 

Four  nights  in 
1  min.  20  sec. 

A.  A 

15 

5 

— 

— 

— 

1 
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2  min.  15  sec. 

Spr.  C. 

5 

1 

i 

a 

* 

i 
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1  min.  5  sec. 

Pte.  D. 

2 

1 
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1 

\ 

— 
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Sgt.  S. 

10 

1 

— 

— 

2 

l 

Six  flights  in 
1  min.  10  sec. 
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5 

1 

— 
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1  min.  15  sec. 
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10 
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Three  flights  in 
1  min. 
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£ 
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i 
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1J 
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— 
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5,650  ft.  lb.  in  1 
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l 

i 

Six  in  2  min. 

Permanency  of  Effect  on  Pulse. — You  will  naturally  ask.  How  far  is 
this  improvement  of  the  pulse  in  effort  syndrome  lasting-.1  Od  that 
subject  we  can  give  some  data,  though  in  the  nature  of  the  case  our 
observations  are  less  complete  than  we  would  like.  Dr.  Sowrv,  however, 
has  had  the  opportunity  of  following  his  cases  much  longer  than  we 
have  and  to  him  I  look  tor  a  :-tatement  on  this  point.  We  were  able 
to  examine  several  of  them  about  two  and  ;i  half  months  after  they 
were  treated,  with  the  results  shown  for  Sergeant  S.  m  fig.  1. 
dotted  line  shows  his  pulse  recovery.        It  is  not  quite  so  s;i 
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immediately  after  treatment,  but  as  compared  with  his  original  condition 
there  is  a  great  improvement.  Of  the  five  patients  so  examined  three 
were  normal  whilst  two  others  were  nearly  so. 
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Table  II. 


Before  first 
treatment 

After  first 
treatment 

Before  second 
treatment 

After  second 
treatment 

2  to  2k  months 
later 

T.  I). 

Red  cells 

6'1  millions 

5'2  millions 

5 9  millions 

5-2  millions 

T.  J. 

Haemoglobin 
Red  cells 

102  per  cent. 
7*9  millions 

96  per  cent. 
6-2  millions 

103  per  cent. 
7  "0  millions 

100  per  cent. 
5-8  millions 

— 

A.  A. 

Haemoglobin 
Red  cells 

111  per  eent. 
65  millions 

106  per  cent. 
5"1  millions 

112  per  cent. 

109  per  cent. 

5  "4  millions 

Spr.  C.       ... 

Haemoglobin 
Red  cells 

94  per  cent. 
6'5  millions 

88  per  cent. 
5-0  millions 
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6*2  millions 

Pte.  I).      ... 

Haemoglobin 
Red  cells 

103  per  cent. 
G-3  millions 

94  per  cent. 
5-4  millions 

96  per  cent. 
6-1  millions 

93  per  cent. 
5-2  millions 

98  per  cent. 
5-2  millions 

Pte.  A.       ... 

Haemoglobin 
Red  cells 

105  per  cent. 
G-0  millions 

97  per  cent. 
5-l  millions 

104  per  cent. 

100  per  cent. 

102  per  cent. 
5-7  millions 

Sgt.  S. 

Hemoglobin 
Red  cells 

93  per  cent. 
5*9  millions 
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4 '9  millions 

— 

5-2  millions 

Pte.  O'B.  ... 

Haemoglobin 
Red  cells 

101  per  cent. 
4*8  millions 

97  per  cent. 
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5*3  millions 

Gnr.  A.      ... 

1  hemoglobin 
Red  cells 

88  per  cent. 
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87  per  cent. 
5*3  millions 
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88  per  cent. 
6*2  millions 

Cpl.    H.    B. 

Haemoglobin 
Red  cells 

101  per  cent. 
5*6  millions 

92  per  cent. 
5-l  millions 
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98  per  cent. 
51  millions 
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Haemoglobin 
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111  per  cent. 
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The  Red  Blood  Corpuscle  Count. 


A  sign  which  was  frequent,  but  by  no  means  invariably  present  in 
cases  gassed  with  phosgene  or  chlorine  was  a  high  red  blood  corpuscle 
count.  It  was  largely  the  occurrence  of  this  sign  which  suggested  the 
oxygen  treatment  to  us.  Occurring  as  it  does  in  persons  exposed  to 
atmospheres  deficient  in  oxygen  we  argued  rightly  or  wrongly  that  the 
normal  atmosphere  to  these  patients  presented  an  oxygen  deficiency 
and  that  therefore  an  increase  in  the  oxygen  inspired  might  reduce  the 
red  blood  count  to  a  normal  value.  Whether  our  argument  was  sound 
or  unsound  the  event  proved  wholly  satisfactory,  as  is  shown  by 
Table  II   {see  p.  66). 

For  not  only  was  it  true  that  the  high  blood  counts  were  reduced 
during  the  treatment  to  a  normal  value,  but  in  contradistinction  to 
those  the  blood  counts  which  were  normal  before  the  treatment 
remained  normal  throughout.  There  is  of  course  room  for  great  error 
in  corpuscle  counting,  yet  I  feel  sure  that  no  patient  shows  a  succession 
of  counts  like  the  following  : 

Millions 

7  87     v 

7-88 

7-79 

7-45 

695 

6-95 

6-65      }■     In  chamber 

7-10 

6  98 

6-80 

C-Tl 

6-42 
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ii 

p.m. 

») 

12 

f  a.m. 
t     p.m. 

» » 

13 

(  a.m. 
i     p.m. 

> » 

14 

j  a.m. 
1     p.m. 

.. 

15 

I  a.m. 
i     p.m. 

.. 

1G 

1  a.m. 
1     p.m. 

>? 

17 

I  a.m. 
1    p.m. 

without  the  fall  which  they  indicate  being  a  bona  fide  phenomenon. 

Two  and  a  half  months  after  the  treatment  counts  were  made  in 
several  cases  ;  in  none  was  the  count  very  high,  the  highest  being 
6'2  millions.  It  is  fair,  however,  to  say  that  none  of  these  cases  had 
very  high  blood  counts  to  start  with. 

The  third  sign  to  which  we  paid  a  good  deal  of  attention  was 
nocturnal  dyspnoea.  The  treatment  was  satisfactory  to  this  extent  that 
out  of  six  cases  in  which  these  attacks  wore  a  marked  feature  only 
showed  no  improvement.  In  one  case  they  wore  much  improved. 
though* not  completely  abolished,  whilst  in  the  other  four  cases  the 
attacks  were  completely  and  permanently  abolished.  No  man  had  an 
attack  during  the  treatment. 
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Much  more  stress  would  be  laid  on  the  abolition  of  the  dyspnceic 
attacks  but  for  the  fact  that  they  are  signs  of  a  much  more  subjective 
type  than  persistent  quickening  of  the  pulse  on  exercise  or  high  red 
blood  counts.  A  word  may  be  said  in  conclusion  as  to  whether  the 
results  which  I  have  put  before  you  can  be  attributed  to  some  subjective 
cause.     Three  remarks  may  be  made  on  this  subject. 

(1)  As  regards  the  red  blood  corpuscle  counts,  it  is  extremely 
unlikely  that  they  should  drop  from  say  7*5  million  to  5  million  as  the 
result  of  suggestion.  Moreover  in  gassed  rabbits  precisely  the  same 
phenomenon  occurs. 


Date  and  condition 
April  23— Before  gas 

Gassed 
May     9 

,,      9— Put  into 

„    10 

„    11 

„     12 

,.    13 

.,,    14 

..    15 


Atmosphere 
Air 

Air 
30  per  cent.  02  and  70  per  cent.  N. 


Air 


Red  count 
4-9  millions 

6-80  millions 

5-6 

4-8 
4-8 
5-8 
5-8 
5-8 


(2)  As  regards  the  pulse  twelve  cases  of  D.A.H.  not  attributable  to 
gas  poisoning  were  given  oxygen  treatment.  These  taken  as  a  whole 
showed  no  clear  benefit  from  the  treatment.  There  seems  no  reason 
why  their  pulses  should  not  be  as  susceptible  to  suggestion  as  the 
gassed  cases. 

(3)  As  regards  the  nocturnal  attacks,  in  the  case  of  one  man  a 
pantomime  was  enacted  of  blowing  in  oxygen  in  such  a  way  as  to  make 
him  suppose  that  he  was  getting  the  treatment,  whilst  in  reality  he  was 
not  getting  it,  for  the  oxygen  was  expelled  from  his  chamber,  unknown 
to  him,  as  rapidly  as  it  entered.  He  complained  that  the  treatment  did 
him  no  good  and  that  his  nights  were  not  improved.  On  the  fourth  night 
the  treatment  really  commenced  and  the  man  at  once  improved. 


Dr.  G.  H.  Hunt. 

Mr.   Barcroft    has   already  told    you    that  treatment  with    oxygen 

diminished    the     dyspnoea    which    "  gassed "    patients    experience    on 

exertion.     Although  we  were  quite  satisfied  from  ordinary  observation 

that  this  was  really  the  case,  we   were    anxious    to    find  some  more 

■  exact  method  of  estimating  the  decrease  in  the  breathlessness,  and,  if 
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possible,  of  measuring  the  improvement  in  this  respect.  We  were 
faced  with  the  difficulty  that  there  was  no  numerical  measure  of 
dyspncea  which  satisfied  our  requirements.  It  was  clear  that  any 
standard  must  fulfil  three  conditions :  First,  it  must  be  fairly  constant 
for  the  same  man  provided  his  physical  condition  did  not  alter  appre- 
ciably ;  secondly,  it  must  give  approximately  the  same  result  for  a 
number  of  men  in  the  same  condition  of  physical  fitness;  thirdly,  it 
must  distinguish  healthy  men  from  men  suffering  from  any  pathological 
condition  causing  dyspncea. 

Our  method  of  investigation  was  as  follows  :  The  subject  breathed 
through  a  meter  while  at  rest,  and  his  total  ventilation  and  a  respiratory 
rate  per  minute  were  noted ;  he  then  did  a  given  amount  of  work  on 
Martin's  bicycle  ergometer,  and  his  respiratory  rate  and  total  ventilation 
were  measured  during  exercise  and  for  each  successive  minute  after 
exercise.  A  few  experiments  showed  that  the  total  ventilation  and 
respiratory  rate  in  all  these  periods  varied  considerably  in  the  same 
man,  and  were  widely  different  for  a  number  of  healthy  men.  None  of 
these  measurements  then  satisfied  our  conditions.  It  is  well-known 
that  the  main  difference  in  the  breathing  of  healthy  and  breathless 
men  lies  in  the  time  taken  for  each  to  recover  from  the  exercise,  and 
return  to  the  condition  found  at  rest ;  after  going  up  a  flight  of  stairs 
the  breathless  man  remains  dyspnceic  for  a  much  longer  time  than  the 
healthy  man.  We  therefore  tried  to  estimate  the  time  taken  after 
exercise  for  the  respiration  to  return  to  its  pre-exercise  condition,  but 
for  many  reasons  this  was  found  impracticable.  Instead  of  this  we 
compared  the  total  ventilation  after  exercise  with  that  at  rest,  and 
estimated  the  relation  between  the  total  ventilation  during  the  second, 
third,  fourth  and  fifth  minutes  after  exercise  with  that  during  four 
minutes  when  the  subject  was  at  rest.  By  dividing  the  former  by  the 
latter  we  obtained  a  figure  which  we  called  the  "  dyspncea  ratio."  Fig.  1 
illustrates  how  this  ratio  is  obtained.  The  figures  opposite  the  horizontal 
lines  give  the  number  of  litres  breathed  per  minute  ;  those  i  the 

vertical  lines  show  the  minute  in  which  the  observations  were  taken  ; 
thus  A-B  gives  the  total  ventilation  during  four  successive  minutes  with 
the  subject  at  rest;  B-C  the  ventilation  during  an  exercise  lasting  one 
and  a  half  minutes  ;  C-D  the  ventilation  during  the  first  minute  after 
exercise  ;  D-E  the  ventilation  during  the  second,  third,  fourth  and  fifth 
minutes  after  exercise ;  the  dyspnoea  ratio  is  given  by  dividing  the 
shaded  area  between  D  and  E3  by  that  between  A  and  B.  In  this 
the  ratio  would  be  .]!,'       2*5.     We  found  that  the  dysj  fulfilled 
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our  requirements  satisfactorily,  for  it  was  reasonably  constant  for  the 
same  individual  doing  the  same  amount  of  work  in  a  given  time ;  it  was 
approximately  the  same  for  eight  healthy  men  who  were  in  good 
"  training  "  and  for  four  who  were  in  bad  "  training,"  and  clearly  dis- 
tinguished healthy  men  from  those  suffering  from  any  disease  known 
to  cause  dyspnoea. 
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Fig.  2  shows  the  dyspnoea  ratios  from  a  number  of  different  subjects 
over  a  series  of  six  exercises  of  increasing  severity,  each  lasting  one  and 
a  half  minutes.  The  ordinates  give  the  dyspnoea  ratios,  the  abscissae  the 
amount  of  work  in  foot-pounds  done  in  each  exercise.  The  letters  A,  B, 
&c,  indicate  the  amount  of  work  done  in  each  exercise.  The  line  T-T 
shows  the  average  ratio  for  eight  trained  men,  the  line  U-U  the  average 
ratio  for  four  untrained  men,  the  lines  Gl-Gl  and  (i'2-(l'2  the  ratios  for 
two  men   suffering  from   gas   poisoning.     If  the  ratios  for  the  trained 
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men  are  considered,  it  will  be  seen  that  over  the  first  two  exercises  the 
value  is  nearly  1  ;  this  is  an  expression  of  the  fact  that  within  a  minute 
after  the  cessation  of  the  exercise  the  ventilation  had  almost  returned 
to  the  condition  found  at  rest.  As  the  exercise  increases  in  severity  the 
ratio  gradually  rises.  The  ratios  for  the  untrained  man  approximate  to 
those  of  the  trained  man  over  the  first  three  exercises  ;  over  the  fourth 
exercise  there  is  an  obvious  difference ;  over  the  fifth  exercise  the  differ- 
ence is  more  marked,  and  over  the  sixth  exercise  it  is  considerable.    We 
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should  expect  this  result  if  the  dyspnoea  ratio  is  an  accurate  measure 
of  breathlessness,  for  to  ordinary  observation  there  is  no  difference  in 
the  respiration  of  trained  and  untrained  men  when  they  are  doing  an 
easy  exercise,  but  it  becomes  obvious  when  they  are  taking  hard  exer 
if,  for  example,  a  trained  and  untrained  man  walk  a  hundred  j 
together,  it  will  be  impossible  to  say  whose  respiration  is  the  more 
affected;  if  they  run  a  mile  together,  it  will  be  very  obvious  that  one 
is  more  breathless  than  the  other.  In  both  the  "  gassed  "  men  ;:  a 
clear  that  the  ratios  are  higher  than  for  the  trained  and  untrained 
men. 
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Fig.  2  also  affords  us  a  measure  of  a  man's  efficiency  as  judged 
by  his  respiration.  If  we  take  the  curve  of  the  trained  men  (T-T) 
we  can  calculate  their  dyspnoea  ratio  for  a  given  amount  of  work ;  thus 
if  they  do  8,000  foot-pounds  the  dyspnoea  ratio  is  found  by  drawing  an 
ordinate  from  the  8,000  and  finding  where  it  meets  the  curve ;  in  this 
case  it  is  1'44.  Conversely  we  can  calculate  the  amount  of  work 
required  to  produce  any  given  dyspnoea  ratio  by  drawing  an  ordinate 
from  the  curve  on  to  the  abscissa ;  thus  to  produce  a  dyspnoea  ratio  of 
1'64  a  trained  man  must  do  10,000  foot-pounds  of  work.  Now  a  dyspnoea 
ratio  of  1"64  is  given  by  the  untrained  man  doing  7,750  foot-pounds  ; 
that  is  to  say,  with  the  same  degree  of  dyspnoea  the  untrained  man  only 
does  77*5  per  cent,  of  the  work  done  by  the  trained  man  ;  in  other  words, 
his  efficiency  as  judged  by  his  respiration  is  only  77'5  per  cent,  of  the 
trained  man.  The  efficiency  of  the  two  "  gassed  "  men  (Gl  and  G2)  is 
only  30  per  cent.,  and  58  per  cent,  that  of  the  trained  men.  We  thus 
arrive  at  a  figure  E,  which  is  a  measurement  in  foot-pounds  of  the 
efficiency  of  a  man,  and  is  defined  as  the  amount  of  work  he  can  do  with 
the  degree  of  dyspnoea  which  is  experienced  by  a  trained  man  doing 
10,000  foot-pounds  of  work  in  one  and  a  half  minutes. 

Having  by  this  way  obtained  a  standard  by  which  we  could  gauge  a 
man's  efficiency  in  terms  of  work,  we  were  able  to  measure  the  degree 
of  improvement  produced  in  "  gassed  "  patients  by  oxygen  treatment. 
Two  examples  of  this  are  shown  in  fig.  3  ;  the  ordinates  give  the 
dyspnoea  ratios ;  the  letters  A-F  indicate  the  amount  of  work  done  in 
each  exercise ;  the  left-hand  curve  was  obtained  before  treatment,  the 
right-hand  (marked  by  X)  after  treatment.  In  the  first  case  the  value 
of  E  before  treatment  was  5,800  foot-pounds  and  7,100  foot-pounds  after 
treatment  ;  thus  the  patient's  efficiency  had  increased  1,300  foot-pounds 
or  21  per  cent. 

Seven  patients  treated  with  oxygen  and  tested  in  this  way  :  in  one 
there  was  no  improvement ;  in  one  the  value  of  E  rose  11  per  cent. ; 
and  in  five  more  than  17  per  cent.  ;  in  three  of  these  cases  the  value 
of  E  rose  to  over  70  per  cent.,  a  figure  not  far  short  of  77'5  per  cent., 
the  value  of  E  for  untrained  healthy  men  ;  in  two  others  the  value  of 
E  rose  to  (57  and  G8  per  cent.  Before  we  had  devised  the  method  of 
testing  patients  over  a  series  of  exercises,  and  so  measuring  the  increase 
in  their  efficiency,  we  tried  to  estimate  the  improvement  of  a  patient 
by  taking  his  dyspnoea  ratio  over  the  same  exercise  before  and  after 
treatment :  this  enabled  us  to  decide  whether  he  had  improved  or  not, 
but  not  to  measure  his  improvement  exactly.     In  five  patients  tested  in 
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this  way  there  was  a  considerable  fall   in   the   dyspnoea  ratio  in  three 
cases,  and  a  slight  fall  in  two. 

The  results  of  oxygen  treatment  in  these  cases  may  be  summarized 
as  follows  :  of  twelve  patients  eight  improved  considerably ;  three 
improved  slightly  ;  one  did  not  improve.  I  leave  it  to  you  to  judge 
from  these  results  how  far  oxygen  treatment  is  of  value  in  cases  of 
chronic  gas-poisoning. 
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Fig.  3. 

• — •— • — •  Curve  before  treatment, 
x  —  x  —  x  —  x   Curve  after  treatment. 


Dr.  Haldane. 

I  would  like,  before  saying  anything  in  supplement  of  Mr.  Bare: 
remarks  and  of  his  and  Dr.  Hunt's  experiments,  to  draw  the  attention 
of  the  meeting  first  to  some  more  general  points  concerning  the  oxygen 
treatment  of  cases  of  gassing,  and  especially  acute  ca 

The  first  point  is,  that  even  a  very  small  degree  of  anoxaemia 
(deficiency  of  free  oxygen  in  the  blood)  will,  if  given  time,  have  a 
serious  effect  on    the    individual.      The   data    which   show  that    most 
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strikingly  are  those  which  relate  to  "  mountain  sickness."  One  has 
only  to  go,  unacclimatized,  to  an  atmospheric  pressure,  say  between 
8,000  and  9,000  ft.,  and  though  at  first  there  is  no  effect  on  the 
breathing,  except  during  exertion,  mountain  sickness  will  probably 
develop  in  a  few  hours.  There  is  no  doubt  that  this  is  due  to  a 
deficiency  of  oxygen,  and  yet  there  may  be  no  noticeable  cyanosis.  Those 
who  have  experienced  mountain  sickness  know  that  it  is  a  horrible 
complaint ;  there  is  vomiting,  headache,  and  often  diarrhoea,  with 
extreme  depression,  and  the  symptoms  may  be  delayed  till  after  a 
return  to  normal  level.  They  are  due  to  the  effect  of  anoxaemia  on 
the  nervous  system.     The  same  is  true  of  carbon-monoxide  poisoning. 

The  second  point  I  want  to  make  is,  that  anoxaemia  is  a  common 
condition  among  ordinary  patients,  and  is  well  worth  while  taking 
early  measures  to  prevent;  for  if  serious  anoxaemia  is  allowed  to  go 
on  for  a  considerable  time,  the  patient  gets  into  a  hopeless  condition. 
This  is  seen  particularly  in  carbon-monoxide  poisoning.  A  man  un- 
conscious from  that  condition  may  be  brought  into  the  fresh  air,  and 
may  get  rid  of  the  deficiency  of  oxygen  in  two  or  three  hours,  as 
can  be  ascertained  by  examining  the  blood,  but  may  still  remain 
unconscious,  and  be  very  likely  to'  die,  simply  from  the  effects  of  lack 
of  oxygen  during  the  exposure  to  the  carbon-monoxide.  A  patient 
who  has  been  in  a  bad  way  for  some  time  from  oxygen  deficiency 
has  little  chance  of  recovery.  It  must  not  be  expected  that  giving 
him  oxygen  so  that  his  lips  turn  red  will  result  in  an  immediate 
recovery.  Slight  anoxaemia  can  be  recognized  by  giving  a  little  oxygen 
and  noting  the  change  in  colour  and  in  the  pulse.  In  a  person  who 
is  not  anoxaemic  there  is  no  change  in  the  colour  of  the  lips. 

With  regard  to  the  existence  of  anoxaemia  in  acute  cases,  there 
is  important  recent  American  evidence  in  papers  in  the  Journal  of 
Experimental  Medicine,  September,  1919,  by  Stadie  and  Harrop.  They 
took  samples  of  arterial  blood  from  the  radial,  and  determined,  by  a 
rough  method,  but  good  enough,  the  deficiency  in  saturation  of  the 
arterial  blood.  Stadie's  cases  were  principally  pneumonias  of  different 
types,  partly  broncho-pneumonias  after  influenza,  but  also  croupous 
pneumonia.  In  practically  all  there  was  a  deficiency  in  saturation  of 
arterial  blood  ;  in  some  it  was  as  great  as  50  per  cent.  With  such  a 
deficiency  as  that  the  patient  always  died,  and  I  do  not  wonder.  There 
is  a  deficiency  in  croupous  pneumonia,  even  when  the  patient  is  going 
oh  well.  Harrop's  scries  were  heart  cases,  emphysema,  bronchitis,  &c. 
If  arterial  anoxaemia  is  present  and  is  doing  harm  to  the  patient,  it  is 
possible  to  prevent  it. 
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There  are  two  causes  for  the  arterial  blood  in  the  lung  not  being 
properly  saturated.  The  first  is,  that  the  epithelium  has  become 
thickened  and  clogged  by  exudation,  hence  the  rate  at  which  the  oxygen 
gets  into  the  blood  is  very  much  diminished,  and  there  is  not  time  for  the 
blood  to  be  saturated  as  it  passes  through  the  lungs.  It  is  certain  that 
this  was  the  case  in  acute  lung-irritant  gassing ;  all  the  evidence 
pointed  to  this.  Another  cause  was  revealed  by  the  experiments  of 
Professor  Meakins,  Dr.  Priestley  and  myself,  at  the  Taplow  Canadian 
Hospitals,  in  chronic  gas  cases.  It  is  a  cause  which  is  apt  to  occur  in 
all  sorts  of  cases.  It  is  that  if  the  lung  is  not  expanding  equally,  or  if 
air  is  not  entering  at  an  equable  rate  to  all  the  alveoli,  some  alveoli  will 
contain  much  too  little  oxygen  to  saturate  the  blood,  others  will  have 
more  than  enough.  The  result  of  that  must  be — there  is  physiological 
evidence  from  dissociation  curves,  &c. — that  the  arterial  blood,  though 
containing  no  more  than  the  normal  amount  of  C02>  has  a  deficiency 
of  oxygen,  and  hence  there  is  anoxaemia. 

How  is  that  brought  about  ?  Our  experiments  show  that  it  can  be 
brought  about  in  a  normal  person  by  shallow  breathing.  We  found 
that  shallow  breathing  was  one  of  the  defects  in  the  so-called  chronic 
cases  of  gassing,  so  we  determined  to  ascertain  what  was  the  effect  of 
shallow  breathing  on  the  blood  of  normal  people.  In  my  own  case,  for 
instance,  if,  while  sitting  quietly,  my  rate  was  inconsequence  of  shallow 
breathing,  increased  to  30  or  40,  instead  of  my  normal  15  per  minute, 
in  two  or  three  minutes  I  developed  Cheyne-Stokes  breathing,  with  the 
long  stately  periods,  waxing  and  waning.  That  was  abolished  by  adding 
a  little  oxygen  to  the  inspired  air.  Professor  Arthur  Keith  pointed 
in  a  paper  published  about  ten  years  ago,  that  the  lungs  open  out  some- 
thing like  the  opening  out  of  a  lady's  fan.  If  the  breathing  be  shali 
only  certain  leaves  of  the  fan  open  out.  There  is  stagnation  of  the  other 
parts,  and  consequent  anoxaemia. 

Priestley  and  I  were  responsible  for  the  present  methou 
samples  of  alveolar  air,  and  this  was  an  eye-opener.     The  alveolar  air 
we  got   with  the    shallow   breathing   was   normal,   and   yet   there 
arterial  anoxaemia.     The  effects  of  shallow  breathing    are  very   much 
more    marked    lying    down.     I   get    Cheyne-Stokes    breathing    if    my 
breathing  is  so  slightly  limited  that  I  have  to  breathe  22  per  n-.ir. 
instead  of  the  normal  8  or  9  when  I  am  lying  down  ;  and  that  thr 
a  great  light  on  orthopneea.     In  bronchitis  and  such  conditions  tin 
tribution  of  air  among  the  alveoli  is  interfered  with  by  resistance 
is  coming  in  quickly  to  some  parts,  slowly  toothers,  BO  that  there  is  this 
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cause  of  anoxaemia  operating,  although  the  lung  epithelium  may  be 
all  right  all  the  time. 

With  regard  to  chronic  gas  cases,  we  approached  them  from  the  same 
point  of  view  that  Mr.  Barcroft  was  doing  at  Cambridge.  Judging  by 
the  stethoscope,  the  lungs  appeared  to  be  all  right,  but  these  patients 
were  short  of  breath,  and  we  found  that  this  shortness  was  of  a  very 
peculiar  type.  If  the  man  went  on  working  or  walking,  his  breathing 
became  very  rapid  and  ineffective,  and  there  would  be,  perhaps,  only  1'5 
per  cent,  of  carbon  dioxide  in  the  expired  air.  The  shallow  breathing 
was  abnormal ;  it  was  dyspnoea,  and  not  simply  hyperpncea.  The 
respiratory  centre  was  abnormal  or  neurasthenic,  and  we  found  that 
ordinary  fatigue  caused  by  resistance  to  breathing  produces  the  same 
condition.  Various  toxic  influences  and  anoxaemia  itself  have  a  similar 
action.  One  can  see  the  respiratory  centre  failing  in  a  steel  chamber  at 
very  low  atmospheric  pressure.  We  watched  that  in  experiments  last 
summer,  when  we  took  in  an  unacclimatized  subject  and  watched  his 
breathing  gradually  going  to  pieces ;  it  got  shallower  and  faster,  and  he 
got  more  and  more  stupid,  until  we  had  to  take  him  out.  He  could  not 
remember  his  last  hour  in  the  chamber  at  all.  The  chronic  gas  cases 
had  respiratory  neurasthenia,  causing  shallow  rapid  breathing  on  exer- 
tion, instead  of  slower  deep  breathing.  In  these  and  similar  cases  there 
are  also  fits  of  very  rapid  shallow  breathing  with  urgent  asphyxial 
symptoms  ;   often  these  acute  attacks  occur  at  night. 

I  regard  the  experiments  which  have  been  made  at  Cambridge  and 
Stoke  as  of  extraordinary  interest,  as  showing  how  such  cases  can  be 
helped  by  putting  them  into  air  enriched  with  oxygen.  When  they  are 
in  the  enriched  air  they  never  get  the  bad  attacks.  Also,  they  can  sleep 
soundly  if  they  are  breathing  enriched  air.  Thus  they  have  a  proper 
chance  of  real  rest  and  recovery. 

I  had  meant  to  show  the  mask  apparatus  which  was  used  in  France 
and  at  Taplow,  for  administering  oxygen  to  individual  patients ;  but  as 
time  presses  this  can  only  be  shown  at  the  end  of  the  meeting.  I  think 
this  apparatus  is  likely  to  be  useful  in  a  very  large  variety  of  ordinary 
medical  cases  ;  but  I  hope  that  oxygen  chambers  may  also  soon  become 
available. 

Colonel  Cummins. 

I  fear  I  was,  and  am,  only  "the  man  in  the  street"  in  so  far  as 
concerns  the  use  of  oxygen  in  gas  cases,  but  I  was  very  fortunate  in 
being  associated  with  so  many  people  who  really  knew  the  physiological 


Section  of  Therapeutics  and  Pharmacology  77 

side  of  the  subject.  I  think  one  of  the  great  difficulties  from  which  an 
administrative  body  like  the  headquarters  of  an  Army  Medical  Service 
necessarily  suffers  from  is,  that  knowledge  of  a  kind  which  may  prove 
to  be  essential  tends  to  be  shut  up  in  the  heads  of  ultra-specialists, 
people  who  have  worked  perhaps  for  a  lifetime  at  a  particular  line, 
who  have  published  their  results  in  very  special  journals  which  are  not 
read  generally,  and  whose  knowledge  at  the  same  time  is  suddenly 
found  to  be  absolutely  essential  at  some  juncture.  And  that,  I  think, 
is  what  happened  when  the  Germans  started  gas  warfare  in  France. 
Thanks  to  Wright,  Leishman,  Bruce,  and  others,  the  Army  had 
developed  a  school  of  pathology  to  meet  the  needs  of  the  ever-present 
military  problems,  but  we  had  never  developed  a  school  of  physiology. 
Perhaps,  however,  that  is  not  quite  accurate,  because  Colonel  Melville 
had  done  so  in  regard  to  food  and  exercise. 

•  With  reference  to  oxygen,  I  do  not  think  there  was  a  regular  officer 
in  the  Army  Medical  Service  who  had  so  far  specialized  in  physiology 
as  to  be  able  to  deal  adequately  with  the  therapeutic  problems  that 
arose  on  the  use  of  gas.  We  were,  however,  at  once  able  to  exploit 
the  services  of  a  splendid  team  of  men,  and  I  only  wish  it  were  possible 
in  some  way  to  express  the  obligation  which  the  Army  is  under  to 
Dr.  Haldane,  Mr.  Barcroft,  Colonel  Douglas,  and  so  many  other  physio- 
logists who  worked  for  us.  At  the  end  of  the  war  the  situation  was 
much  clearer.  It  was  obvious  to  anyone  who  had  had  opportunities 
of  seeing  it,  that  oxygen  did  good  in  gas  cases,  but  I  do  not  think 
that  even  yet  the  situation  is  absolutely  clear.  Much  has  been 
learned,  but  much  still  remains  to  be  learned. 

Mr.  Barcroft  has  given  us  the  history  of  the  treatment  of  chronic 
cases  and  it  seems  to  be  a  clear  story.  In  the  future  people  suffering 
from  chronic  gas  poisoning  will  be  dealt  with  in  that  way.  I  hope 
Colonel  Douglas  will  talk  about  the  treatment  of  acute  cases,  which  is 
a  more  intricate  problem,  as  oxygen  chambers  cannot  be  organized  under 
battle  conditions. 

Speaking  as  a  "  man  in  the  street,"  my  impressions  at  the  end  of  the 
war  are  these  :  That  although  it  is  certain  oxygen  can  do  much  good  in 
the  acute  case  of  poisoning,  as,  also,  I  feel  certain,  in  influenzal  broncho- 
pneumonia and  shock,  in  both  of  which  there  is  an  element  of  anoxaemia, 
still  there  is  a  reluctance   on  the  part  of  general  practitioners 
oxygen  as  freely  as   it   should   be  used  ;  and    in  Baying   this  I 
terms  general  practitioner  ami  B.A.M.C.  officer  as  interchangeable. 
men  who  were  reluctant  to  use  oxygen  were  the  practitioners  in  uniform. 
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and  very  good  officers  they  were.     How  is  this  reluctance  to  be  explained? 
In  the  first  place,  though  it  is  easy  to  put  a  man  into  a  chamber  that 
does   not   irritate  him  at  all,   when   a  man   is  suffering  from  intense 
anoxaemia,  as  in  an  acute  gas  case,  it  is  very  far  from  easy  to  administer 
oxygen   through    a    facepiece    or  mask.        The  Haldane  apparatus  is 
excellent  :  it  saves  much  oxygen  because  none  is  lost  during  expiration 
and  it  certainly  increases  the  alveolar  oxygen  pressure,  but  it  was  difficult 
to  apply  in  cases  in  which  the  men  were  suffering  from  much  nervous 
irritation  and  great  difficulty  in  getting  breath  at  all.     It  is  difficult  for 
such  men  to  stand  the  facepiece.     I  remember  trying  it  in  a  case,  and 
sitting  up  all  night  with  the  man,  but  he  could  only  tolerate  the  facepiece 
for  short  intervals.     Perhaps  it  was  my  own  fault,  for  Colonel  Douglas, 
when  he  tackled  similar  cases,  was  able  to  get  the  facepiece  worn  for  a 
much  longer  time.  I  do  not  know  how  small  the  smallest  possible  chamber 
would  be.     Perhaps  it  might   be  possible   to  design  a  better  facepiece 
or   mask,   something  with    rigid   walls,  that  might   be    applied  over  a 
man's  head,  with  a  glass  front,  so  that    one    could   see  the  change  in 
colour,   in   which  the  oxygen  could  be  given  at  a  regulated  pressure, 
and  C02  absorbed  or  otherwise  got  rid  of — an  apparatus  which  would 
not  at  the  same  time  irritate  the  patient.     I  do  not  know  whether  any 
experiments    have    been    done   on    those    lines.     Barcroft's  method  is 
specially  important  in  military  practice  at  bases,  and  these  chambers 
should   be    in  all  hospitals,   civil  or  military.     There  were  alternative 
methods  to   the  Haldane  apparatus  which    were   sometimes    tried    in 
France.     Many  people  who  found  it  difficult  to  use  a  facepiece  gave 
oxygen  simply  by  connecting  up  flexible  rubber  tubes  with  cylinders 
and  passing  the  tubes  up  the  nose.     I  think  this  method  was  started 
by  Adrian  Stokes  immediately  after    a    gas   attack   in    191(3.     It  was 
possible,  from  one  cylinder,  to    give  many  men    oxygen  at  the  same 
time.      But  it  was  very  irregularly  distributed,  and  there  was  much 
waste.      Yet    much    good  was    done    by  it,  and    it  was    tolerated    by 
patients  who    might    not    have   tolerated    a    facepiece.      I    frequently 
afterwards  saw  oxygen  used  in  that  way  spontaneously  by  officers  in 
military  hospitals  for  influenzal  pneumonia  and  gas  cases.     It  occurs 
to  me  that  its  popularity  is  due  to  the  fact  that  it  is  an  easy  method 
to  apply  and  easy  to  look  after,  although  not  calculated  to  give  quite  such 
good  results  as  the  more  complicated  Haldane  apparatus.     This  points 
to  the  need  of  research  towards    getting    easier  and  more  universally 
applicable  methods    of    administration    of    oxygen  in  acute  cases  and 
perhaps  this  discussion   may  yield   suggestions  as  to   how  this   maj 
accomplished. 
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Dr.  C.  G.  Douglas. 

We,  in  France,  saw  the  aspects  of  gas-poisoning  from  a  different 
point  of  view  from  that  of  Mr.  Barcroft  and  his  colleagues,  as  they 
were,  dealing  with  the  cases  at  a  later  stage,  while  we  saw  them  in 
the  acute  stage. 

It  was  obvious  after  the  first  gas  attack  that  oxygen  administration 
did  some  good  to  cases  exhibiting  cyanosis  resulting  from  acute 
pulmonary  oedema.  After  an  interval  of  months,  during  which  time 
the  Germans  made  no  drift  gas  attacks,  we  suddenly  got  another  batch 
of  cases,  many  of  which  were  in  the  gravest  condition.  It  was  some 
time  before  we  could  satisfy  ourselves  as  to  how  much  good  the  oxygen 
was  doing.  The  cases  were  either  deeply  cyanosed,  of  a  purple  colour, 
obviously  short  of  oxygen,  or  they  had  that  grey  colour  of  lips  and 
tongue  which  is  associated  with  a  profound  deficiency  of  oxygen  and 
collapse.  At  first  'efforts  were  made  to  give  oxygen  by  means  of  a 
simple  tube  and  funnel.  I  admit  that  you  can,  if  you  use  enough 
oxygen,  partially  relieve  the  cyanosis,  but  it  is  a  wasteful  and  ineffective 
method  and  needs  constant  attention. 

The  next  stage  in  the  development  of  oxygen  administration  was,  as 
Colonel  Cummins  has  said,  the  nasal  tube  method,  which  was  first  used 
after  a  very  serious  gas  attack  in  August,  1916,  when  I  saw  at  the  same 
time  in  two  adjacent  clearing  stations  at  least  one  hundred  cases  of  the 
most  severe  type  of  acute  pulmonary  oedema.  This  method  of  admini- 
stration proved  successful  on  this  occasion.  It  was  improvised  by  Stokes 
on  the  spur  of  the  moment,  and  it  was  frequently  used  afterwards.  At 
about  the  same  time  Haldane  produced  his  apparatus  for  giving  oxygen, 
and  we  owe  it  largely,  if  not  entirely,  to  the  energy  of  Colonel  Cummins 
that  we  were  able  to  try  the  apparatus,  to  find  out  its  advantages,  and 
gain  some  insight  into  any  defects  it  might  have.  There  is  no  doubt 
one  can  often  do  an  enormous  amount  of  good  by  administering  oxvgen 
by  a  suitable  method,  such  as  that  devised  by  Haldane.  but  manv 
methods  of  administration  are  not  really  effective. 

I   will  quote  a  couple  of  cases  I  came  across,  as  they  illustrate  the 
type  of  case  we  often  met  in  France.     These  two  cases  had 
about  twenty-four   hours  before  I  saw  them.     They  were  both  treated 
by   the  Haldane   apparatus,  which  proved    very    convenient,    and    they 
tolerated  the  mask  without  difficulty.     The  first  of  tin  -  n  a 

very  serious   condition,  pale,  lead    coloured,    his   speech    incoherent. 
he  was  [Tactically  unconscious.     Pulse  1  10.  very  weak  and  irregular,  in 
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fact  hardly  countable  ;  respirations  50  or  more.  I  could  relieve  his 
cyanosis  and  get  a  definite  change  of  colour  by  giving  4  litres  of  oxygen  a 
minute,  and  if  I  gave  5  litres  a  minute,  mixed  with  his  inspired  air,  his 
colour  became  normal.  But  what  was  in  some  ways  even  more  striking" 
was  the  change  in  the  pulse,  for  in  a  moment  or  two  the  pulse-rate  fell 
by  twenty  beats,  and  became  regular  and  of  very  much  better  quality 
than  before.  And  so  long  as  we  kept  up  the  oxygen  administration 
the  improvement  continued.  On  stopping  the  oxygen,  cyanosis  returned 
in  a  moment  or  two,  the  pulse  again  became  fluttering.  But  again  there 
was  improvement  as  soon  as  oxygen  was  given  again.  As  Dr.  Haldane 
says,  when  a  man  has  been  subject  to  a  profound  lack  of  oxygen  for 
some  time  you  cannot  expect  immediate  complete  recovery  to  ensue  as 
soon  as  you  give  oxygen,  though  the  colour  may  change  and  the 
circulation  show  improvement.  In  this  man  a  number  of  hours 
elapsed  before  there  was  material  diminution  in  the  rate  of  the 
respirations.  His  whole  condition,  however,  was  obviously  improving 
and  he  was  becoming  more  conscious.  We  kept  him  on  practically 
continuous  oxygen  administration  for  three  days  and  he  got  better, 
and  when  I  last  saw  him  he  was  almost  well. 

The  second  case  was  even  worse.  The  man  appeared  to  be  absolutely 
moribund.  I  was  able  to  get  some  improvement  in  his  colour  by  giving 
him  5  litres  of  oxygen  a  minute  by  the  Haldane  apparatus,  but  even  when 
I  gave  him  10  litres  a  minute  he  was  not  of  quite  normal  colour.  I 
had  to  keep  him  on  about  6  litres  of  oxygen  a  minute,  because  with 
a  faster  rate  of  supply  the  escaping  gas  made  enough  noise  to  disturb 
the  patient  and  cause  him  to  become  restless.  I  was  up  all  night 
with  him,  and  next  morning  his  colour  was  definitely  improving,  and 
then  I  had  to  leave  the  oxygen  treatment  to  be  carried  on  by  others. 
That  man  was  eventually  evacuated  to  England  and  recovered 
perfectly.  He  went  out  to  France  again,  when,  unfortunately,  he 
was  wounded. 

These  instances  are  enough  to  show  how  one  may  tide  a  case 
over  a  critical  period  by  treatment  with  oxygen. 

So  far  as  I  can  make  out,  from  the  observations  of  Dr.  Peters  and 
other  medical  officers,  the  earlier  that  oxygen  administration  can  be 
started  in  cases  of  acute  pulmonary  oedema  from  irritant  gas  poisoning 
the  greater  is  the  chance  of  rapid  recovery. 

I  think  Colonel  Cummins  is  right  when  he  talks  of  the  reluctance 
medical  officers  sometimes  display  in  using  the  Haldane  apparatus. 
I  think  they  are   apt  to  be   somewhat  alarmed  at   it  because  it    is  a 
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machine,  and  sometimes  fail  to  realize  the  simplicity  and  convenience  of 
the  apparatus.  But  in  several  instances  in  which  men  had  taken 
up  this  apparatus  and  had  used  it  with  judgment,  I  was  very 
much  struck  by  the  reliance  that  they  placed  upon  it.  There  were  not 
very  many  cases  which  would  not  tolerate  the  mask.  Those  men  who 
did  not  tolerate  it  could  be  advantageously  treated  by  the  nasal  tube 
method,  though  this  involves  a  good  deal  of  wastage  of  oxygen.  The 
effect  of  oxygen  treatment  in  the  acute  cases  was  so  obvious  that  I 
know  of  one  unit  abroad  in  which,  as  a  routine  measure,  the  medical 
officer  of  the  ward  instructed  the  sister-in-charge  that  if  a  case  was 
admitted  exhibiting  even  the  slightest  signs  of  gas  poisoning  he  was  to 
be  instantly  treated  with  oxygen,  pending  the  arrival  of  the  medical 
officer,  who  might  be  engaged  with  other  cases.  The  two  cases  I  have 
cited  were  treated  with  nothing  but  oxygen.  There  are,  of  course, 
other  valuable  methods,  such  as  venesection,  but  that  is  not  a  matter  for 
discussion  at  this  meeting.  Sometimes  gas  casualties  were  admitted  in 
a  very  grave  condition  of  collapse  and  pallor,  and  the  medical  officer 
found  that  by  treating  them  with  oxygen  for  a  couple  of  hours  or  so 
considerable  improvement  set  in,  and  venesection  could  then  be  carried 
out  with  advantage,  because  after  giving  oxygen  the  collapse  diminished 
and  the  character  of  the  case  changed  for  the  better. 

One  other  point  about  oxygen  administration,  as  we  saw  it,  was  that 
a  number  of  medical  officers  failed  to  appreciate  the  fact  that  if  a  man 
was  suffering  from  grave  and  long-continued  lack  of  oxygen,  it  was 
necessary  to  keep  up  the  oxygen  administration  practically  continuously 
until  cyanosis  no  longer  reappeared  when  the  oxygen  administration 
ceased.  I  have  known  gravely  cyanosed  gas  cases  which  were  treated 
with  oxygen  for  only  a  brief  period  every  hour,  though  an  oxygen 
apparatus  was  at  hand  and  in  good  order,  the  supply  of  oxvgen 
adequate,  and  the  beneficial  effects  of  increasing  the  oxygen  concen- 
tration in  the  air  in  the  lungs  perfectly  obvious  to  the  administrator, 
the  cyanosis  disappearing  and  the  pulse  improving  within  a  few 
moments  of  the  treatment  being  started. 

Dr.  Ryle. 

Such  observations  as  I  can  record  to  the  meeting  are  purely  clinical. 
and  they  are  based  upon  that  particular  gas  attack  of  August,  L916, 
to  which  Colonel  Cummins  has  already  referred.  We  were  suddenly 
flooded  with  a  large  number  of  gas  cases  as  a  result  of  a  drift-gas  attack 
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with  combined  phosgene  and  chlorine.  We  knew  that  the  method  of 
giving  oxygen  by  the  funnel  was  inefficacious.  We  tried  to  improvise 
masks,  but  they  were  not  tolerated,  and  apparently  did  not  give 
sufficient  oxygen.  It  was  then  that  the  idea  occurred  to  Captain 
Adrian  Stokes  of  using  the  nasal  catheter.  That  method  I  applied,  then 
and  frequently  afterwards,  and,  I  think,  with  very  great  success.  The 
method  was  to  attach  to  the  tube  leading  from  the  oxygen  cylinder 
a  No.  8  rubber  catheter.  This  was  lubricated  with  vaseline,  and  passed 
directly  along  the  floor  of  the  nose  to  a  distance  of  4  in.  into  the  naso- 
pharynx ;  the  catheter  was  looped  up  to  the  side  of  the  face  and  fixed 
there  by  strapping,  and  the  oxygen  allowed  to  run  in  gently.  By  that 
means  we  were  able  to  keep  alive  men  who  had  been  apparently 
desperately  gassed,  and  often  had  the  good  fortune  to  see  them  recover. 
By  that  means  we  gave  oxygen  continuously  for  twenty-four,  forty-eight, 
even  seventy-two  hours.  I  have  frequently  seen  men  admitted  in  a 
state  of  grey  pallor  and  cyanosis,  the  condition  one  associates  with  that 
extensive  cedema  of  the  lungs  produced  by  phosgene.  They  have  come 
in  with  an  almost  imperceptible  pulse,  with,  on  several  occasions, 
a  respiration  rate  of  over  60,  in  a  semi-conscious  condition,  cold  and 
collapsed,  and  I  have  seen  these  same  men,  after  seventy-two  hours 
of  oxygen  inhalation  with  the  respirations  down  to  24  make  a  steady 
recovery  and  get  quite  fit  to  travel  down  the  line  by  train  without 
accident.  A  pink  colour  returned  to  the  face  as  soon  as  the  oxygen 
was  given,  and,  as  Colonel  Douglas  has  said,  striking  changes  in  their 
pulse  and  respiration  rates  were  noticed. 

One  of  the  chief  obstacles  to  the  use  of  the  Haldane  mask,  one 
which  has  not  been  emphasized  sufficiently,  is  the  serous  fluid  and 
froth  which  the  men  get  rid  of  by  the  mouth  in  bad  cases  of  lung 
cedema.  As  much  as  a  pint  of  serous  froth  may  be  poured  out  in  a  few 
hours.  It  is  very  important  to  keep  the  nasal  passages  and  mouth 
clean  and  free  from  froth,  and  care  must  be  taken  that  the  mask  is  not 
clogged  by  that  froth.  Further  it  is  necessary  to  give  the  patients  fluid 
nourishment,  and  occasionally  even  solid  food.  This  is  possible  when 
they  are  having  oxygen  through  the  catheter.  When  using  the  catheter 
the  men  could  be  placed  into  any  desired  posture,  and  a  thing  which 
they  appreciated  was,  that  if  the  catheter  slipped  out  of  place,  they 
could  themselves  replace  it  with  the  greatest  ease.  Until  we  developed 
a  better  technique,  it  was  not  unusual  to  see  men  re-inserting  their  tube. 
We  were  able  to  supply  four  men  from  one  kerosene  drum  improvised 
to  serve  as  an  oxygen  distributor. 
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We  classified  our  cases  into  three  groups  :  the  mildest  were  the 
cases  which  needed  merely  the  oxygen  they  could  get  by  being  out  of 
doors.  The  medium  cases  seemed  to  be  sufficiently  benefited  by  a  small 
dose  of  pure  oxygen  from  a  nitrous  oxide  bag  given  at  intervals  of 
five  minutes  in  every  quarter  of  an  hour,  sometimes  at  longer  intervals. 
Finally  there  were  the  severe  cases,  for  which  continuous  inhalation  of 
oxygen  was  obviously  the  only  thing. 

It  was  suggested  that  we  should  try  a  double  nasal  catheter,  one 
passed  down  each  nostril,  but  a  practical  difficulty  is  that  so  many 
persons  have  deflections  of  the  nasal  septum,  and  it  was  frequently 
found  that  only  one  nostril  would  take  the  tube.  I  subsequently  used 
the  catheter  method  not  only  for  gas  cases,  but  also  for  the  lung  cedema 
of  trench  nephritis,  a  condition  which  gives  a  closely  similar  picture  to 
that  produced  by  phosgene.  I  have  seen  cases  of  trench  nephritis 
materially  benefited  by  using  oxygen  by  the  nasal  catheter.  In  acute 
purulent  bronchitis  it  was  useful,  too,  for  temporary  relief  of  cyanosis. 

I  have  once  also  employed  continuous  oxygen  in  a  case  of  severe 
haemorrhage.  It  improved  the  colour,  allayed  the  restlessness  and 
appeared  to  tide  the  patient  over  the  danger  period.  The  only  other 
common  use  of  oxygen  at  casualty  clearing  stations  was  in  association 
with  warm   ether  or  nitrous  oxide  anaesthesia. 


Dr.  R.  A.  Peters. 

My  experiences  also  are  active  service  experiences,  and,  in  view  of 
what  Colonel  Cummins  and  Colonel  Douglas  have  said,  I  think  il  - 
unnecessary  to  say  any  more  about  the  value  of  the  oxygen  treatment 
in  gas  cases  in  the  early  stages. 

There    is    one    contribution    which    I    think    I    can    make    to    this 
discussion,  though  what  I  shall  say  is  more  in  the  nature  of  impressions 
than  actual  notes.     I  had  an  opportunity  of  treating  a  commanding 
officer  of  mine,  who  had  an  extremely  bad  attack  of  broncho-pneumonia. 
He  was  a  very  active  officer,  and  it  was  a  busy  time,  and  he  did 
want  to  go  sick.    Therefore  for  two  days  he  stayed  there  when  he  * 
to  have  gone  away.     Finally  I  got  him  to  bed,  and  1  had  to  be  up  with 
him  the  whole  of  one  night.     It  was  during  that  night  I  thought 
using  oxygen  in  this  condition.     I  could  not  get  him  into  the  casualty 
clearing  station  that  night.    As  the  night  progressed  his  br<  ftthing  and  his 
heart's  action  became  very  bad,  and  then  he  commenced  Cheyn<    S 
breathing.     I  got  a  Haldane  apparatus  and  start  ag  him  oxyj 
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Two  litres  a  minute  seemed  to  quieten  his  breathing  down,  and  I  think 
it  did  him  a  lot  of  good.  I  gave  it  at  about  half-hourly  periods,  and  as 
the  night  wore  on  I  got  down  to  twenty-minute  periods,  then  to  a 
quarter  of  an  hour  in  the  hour,  and  that  kept  him  all  right :  he  got  off 
to  sleep,  and  next  morning  he  was  very  much  better.  Though  it  is 
impossible  to  get  any  evidence  as  to  how  he  would  have  fared  in  the 
absence  of  oxygen,  I  feel  it  is  probable  he  was  actually  saved  by  the 
treatment.  The  Cheyne-Stokes  respiration  ceased  directly  he  had 
the  oxygen.  He  was  not  having  a  much  greater  strength  of  oxygen 
than  there  is  in  normal  air,  but  it  was  enough  for  the  purpose  ;  it  would 
work  out  at  about  30  to  40  per  cent,  oxygen  in  the  air  breathed  through 
the  apparatus. 

Dr.  Frank  Shufflebotham. 

At  this  point  of  the  discussion  I  do  not  propose  to  say  what  I  had 
originally  intended  to  bring  before  the  meeting  as  I  feel  I  ought  to  try 
to  crystallize  my  remarks  in  the  tersest  possible  way.  I  have  been 
invited  to  take  part  in  this  discussion  because  of  the  work  which  has 
been  done  on  oxygen  research  under  the  auspices  of  Sir  Walter  Fletcher 
and  the  Medical  Kesearch  Committee  at  the  North  Staffordshire 
Infirmary,  Stoke-on-Trent. 

The  early  results  of  the  treatment  of  gas-poisoning  cases  by  the 
continuous  inhalation  of  oxygen  which  was  carried  out  at  the  Physio- 
logical Laboratory,  Cambridge,  under  the  direction  of  Mr.  Barcroft 
in  1917,  showed  such  possibilities  that  experimental  research  on  a 
larger  scale  was  commenced  at  the  North  Staffordshire  Infirmary, 
where  two  oxygen  wards  containing  four  beds  were  installed.  Great 
difficulties  were  experienced  in  completing  this  installation  owing  to 
shortage  of  suitable  materials  as  well  as  to  the  shortage  of  labour.  The 
wards  were  open  in  October,  1918,  and  up  to  the  present  time  over  a 
hundred  cases  have  been  admitted.  The  cases  include  for  the  most  part 
those  of  chronic  gas-poisoning,  but  in  addition  there  have  been  cases  of 
acute  gas-poisoning,  pneumonia,  carbon-monoxide  poisoning  and  two 
cases  of  pernicious  anaemia. 

The  model  which  is  shown  on  the  table  in  front  of  me  gives  some 
idea  of  the  structure  of  the  chambers,  and  the  photographs  show  that 
these  oxygen  wards  are  furnished  in  the  same  way  as  ordinary  wards 
and  are  just  as  comfortable.  The  short  description  of  each  photo- 
graph makes  it  sufficiently  clear  how  the  wards  are  constructed  and 
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equipped,  and  the  plan  gives  some  idea  as  to  the  arrangement  of 
these  wards. 

Very  shortly  an  extended  report  of  this  work  will  be  published  by 
the  Medical  Kesearch  Committee l  and  from  this  report  it  will  be  seen 
that  the  results  of  the  work  carried  out  at  Stoke-on-Trent  may  be 
viewed  most  favourably.  The  patients  suffering  from  chronic  gas- 
poisoning  derived  great  benefit  from  a  course  of  this  treatment  in  the 
general  state  of  their  health  and  in  many  instances  symptoms  of  long 
standing  such  as  cough,  shortness  of  breath,  expectoration,  asthma,  and 
irregular  action  of  the  heart  became  less  severe  in  nature  and  frequently 
disappeared.  The  physical  conditions  of  the  lungs  and  heart  also 
undergo  a  considerable  improvement. 

The  technical  details  connected  with  the  construction  and  the 
working  arrangements  of  this  chamber  are  of  the  greatest  importance 
and  I  venture  to  give  a  quotation  from  the  report  to  the  Medical 
Research  Committee  as  follows  : — 

The  research  wards  occupy  the  whole  of  the  third  story  of  a  ward  which  is 
detached  from  the  main  block  of  hospital  buildings.  These  wards  consist 
of  two  small  oxygen  wards  and  a  wide  corridor  with  suitable  lavatory 
accommodation,  all  of  which  are  shown  in  the  plan.  The  cubic  capacity  of 
Ward  I  is  709  cubic  ft.,  and  that  of  Ward  II,  858  cubic  ft. 

The  iron  screens  which  separate  the  chambers  from  the  corridor,  and  from 
one  side  of  each  ward,  are  made  with  sheet  steel  at  the  bottom  and  plate  glass 
above,  the  latter  being  fixed  in  steel  frames. 

The  windows  are  double,  the  outside  ones  consisting  of  ordinary  wood 
sashes  and  the  inner  ones  of  iron  frames  with  an  air-tight  casement,  the  top 
of  which  can  be  opened  by  unscrewing  the  bolts  which  are  attached  to  the 
frames. 

The  doors  giving  access  to  the  rooms  are  double,  forming  a  vestibule, 
as  shown  in  the  plans  and  photographs,  and  each  door  is  opened  by  three 
of  iron  levers.  These  doors  are  constructed  of  iron  and  are  made  air-tight  by 
rubber  joints  and  are  hung  in  iron  frames.  On  entering  the  chamber  one 
opens  the  outer  door  by  means  of  the  levers  and  closes  it  again  before  opening 
the  inner  door.    The  cubic  capacity  of  the  vestibule  in  each  case  is  53  cubic  ft. 

The  food  doors,  which  are  18  in.  by  12  in.,  are  double  and  are  constructed 
in  exactly  the  same  way  as  the  doors  for  entering  the  chambers.  An  iron 
shelf  is  fitted  over  them  for  putting  articles  on  while  opening  and  closing  the 
doors.  The  cubic  capacity  of  the  space  between  the  outer  and  inner  food 
doors  is   l'-A  cubic  feet  for  each  ward. 

On  the  outside  of  the  screen — that  is  to  say.  in  the  corridor-   at  the  foot  of 

1  This  report,  when  published,  will  be  fully  illustrated  with  a  diagram  of  the  ground  plan 
and  photographs  of  the  wards,  chambers  and  apparatus. 
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the  glazed  part  of  the  screen,  is  a  wooden  shelf  which  is  specially  constructed 
so  that  the  Haldane  air  analysis  apparatus  can  travel  along  and  the  same 
apparatus  he  used  for  both  wards. 

The  walls  and  ceilings  of  the  chambers  are  plastered  and  have  coves  at  the 
ceiling  and  next  to  the  floor  in  the  usual  way,  and  the  floor  is  made  of  jointless 
material  which  has  been  made  and  laid  on  the  old  bordered  floor  of  the  ward. 
The  walls  and  ceilings  are  well  painted  with  ripolin,  a  well-known  enamel 
paint.  A  mezzanine  floor,  which  is  shown  in  the  plan,  has  been  put  down  to 
carry  the  gas  bag. 

The  oxygen  cylinders  are  kept  on  the  ground  floor,  as  indicated  in  the 
photographs. 

The  wards  contain  the  ordinary  ward  furniture  and  each  ward  contains 
two  beds. 

In  the  corridor  there  are  the  scrubbers  for  purifying  the  atmosphere  of  the 
chambers  by  the  absorption  of:  (l)  Carbon  dioxide.  (2)  Excess  of  moisture 'in 
the  atmosphere.  (3)  Other  impurities  of  respiration,  such  as  small  quantities 
of  sulphuretted  hydrogen,  fatty  acids  from  the  skin,  &c. 

The  carbon  dioxide  is  removed  by  means  of  a  scrubber  which  contains 
three  trays  placed  one  above  the  other,  each  tray  containing  38  lb.  of  fresh 
burnt  lime  with  10  per  cent,  solution  of  caustic  soda,  and  there  is  a  fourth  tray 
which  is  placed  on  the  top  of  the  scrubber  containing  a  solution  of  5  per  cent, 
potassium  permanganate  and  5  per  cent,  solution  of  caustic  soda.  The  second 
scrubber  is  for  the  purpose  of  withdrawing  an  excess  of  moisture  from  the 
atmosphere,  and  it  consists  of  two  trays.  In  the  bottom  tray  is  placed 
\  cwt.  of  calcium  chloride  and  in  the  top  I  cwt.  of  sterilized  charcoal.  It  is 
understood  that  in  the  first  scrubber  the  potassium  permanganate  is  used  for 
the  purpose  of  extracting  from  the  impure  atmosphere  any  traces  there  may  be 
of  sulphuretted  hydrogen,  the  fatty  acids  of  the  skin,  or  other  bodies. 

The  temperature  of  the  chambers  is  regulated  by  means  of  a  large  coil 
contained  in  a  tank  and  surrounded  by  a  wooden  encasement.  This  apparatus 
is  described  as  a  cooler  on  the  plan. 

The  circulation  of  the  atmosphere  throughout  the  chambers  is  carried  out 
by  means  of  a  rotary  pump,  which  is  also  shown  on  the  plan.  The  oxygen  is 
transmitted  from  the  cylinders,  which  are  placed  on  the  ground  floor,  by  means 
of  a  pipe  to  the  top  floor  of  the  building  and  passed  into  the  chambers  by 
means  of  a  reducing  valve.  The  circulation  of  gas  through  the  chambers 
is  shown  and  also  the  connexion  between  the  chambers  and  the  gas  bag,  which 
has  been  devised  in  order  to  effect  an  economy  in  oxygen  consumption. 

The  estimation  of  the  amount  of  oxygen  and  carbon  dioxide  is  carried  out 
by  the  Haldane  apparatus;  and  in  the  latter  case  a  special  apparatus  has 
been  devised  by  Messrs.  Siebe,  Gorman  and  Co.,  Ltd.,  with  a  view  of  more 
accurately  determining  the  percentage  of  carbon  dioxide  in  the  atmosphere  of 
the   chandlers. 

The  following  points  are  of  interest  in  the  practical  working  of  the 
chambers  : — 
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(1)  It  has  now  been  found  that  in  the  working  of  Ward  I,  with  ir~  cubic 
capacity  of  709  cubic  ft.,  after  the  chamber  has  been  filled  that  only  from 
65  to  75  cubic  ft.  of  oxygen  are  required  each  day  to  maintain  the  percentage 
of  oxygen  at  between  45  and  50.  and  with  regard  to  Ward  II.  with  a  cubic 
capacity  of  858  cubic  ft.,  that  from  80  to  90  cubic  ft.  of  oxygen  are  required 
daily  for  two  patients  in  order  to  keep  the  atmosphere  at  the  -nine  per- 
centage which  is  mentioned  in  connexion  with   Ward  I. 

(2)  With  regard  to  the  carbon  dioxide  scrubber,  it  is  n<  -  after 
five  days  to  dampen  the  lime  with  10  per  cent,  of  caustic  soda  solution, 
and  the  soda  lime  should  be  renewed  after  ten  days'  working. 

(3)  The  potassium  permanganate  solution  in  the  top  tray  of  the  first 
scrubber  may  require  replenishing  after  five  days  in  order  to  keep  the 
atmosphere  of  the  chamber  free  from   stuffiness. 

(i)  The  water  should  be  drawn  off  from  the  second  scrubber  twice  a  day, 
and  at  the  end  of  every  five  days  calcium  chloride  should  be  replenished  by 
adding  about  20  lb.  From  time  to  time  it  may  be  necessary  to  break  up  the 
calcium  chloride,  which  cakes,  and  to  replenish  it. 

(5)  With  regard  to  the  charcoal,  it  has  been  found  necessary  to  add  30  lb. 
after  each  five  days'  working. 

The  arrangements  which  are  here  described  for  the  circulation  through  the 
chambers  afford  most  efficient  method  of  ventilation. 

The  chambers  are  illuminated  by  electric  light.  Special  care  has  been 
taken  with  regard  to  the  wiring  and  to  the  fittings  for  the  prevention  of  fire. 

The  corridor  is  heated  by  electric  radiators,  and  a  fire-escape  iron  ladder 
has  been  erected  so  that  in  case  of  fire  patients  or  nurses  will  be  able  to 
escape  through  the  window  marked  A  in  Plan  I. 

From  time  to  time  it  has  been  necessary  to  make  small  improvements  in 
the  various  parts  of  the  installation,  and  at  the  present  time  further  improve- 
ments can  be  made,  especially  with  regard  to  the  potassium  permanganate 
scrubber,  upon  which  Mr.  T.  R.  Parsons,  of  Sidney  Sussex  College,  Cambridge, 
is  experimenting.  In  the  two  cases  of  pernicious  anemia,  and  in  cases  ol 
poisoning  in  which  the  patients  have  had  a  septic  condition  of  the  mouth, 
the  air  of  the  chamber  has  presented  the  unmistakable  odour  due  to 
acids  of  the  skin  and  to  other  bodies,  and  in  these  instances  the  potassium 
permanganate  scrubber  has  entirely  failed  to  remove  this  unpl  mdition. 

The  atmosphere,  however,  has  been  rendered  odourless  by  the  as  /one 

generated  by  the  Quain  ozonizer. 

It  will  be  understood  from  the  plans  that  there  is  no  independi 
for  each  chamber ;  but  this  alteration  I  hope  will  be  made  very  si- 
different  classes  oJ  eases  may  be  treated  in  each  chamber. 

I  do  not  propose  to  discuss  the  physiological  questions 
been    raised    by    Mr.    Barcroft    and    Dr.    Baldane    and    1    Bhall 

Dr.    Sowi'v   to    deal   with    the   clinical   aspect    of    the   work   which 
been  carried  out  at   Stoke-on-Trent.      All   that   1   will   say   is  that 
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men  who  have  been  unable  to  work  on  account  of  chronic  gas-poisoning 
and  other  conditions  for  a  considerable  period  of  time  have  not  only 
improved  so  much  in  health  that  they  could  return  to  light  labour 
but  in  many  cases  they  have  been  able  to  go  back  to  their  former 
employment. 

Cost  of  Oxygen  Treatment . — There  is  one  aspect  of  oxygen  treatment 
which  has  not  been  touched  upon  this  afternoon  and  that  is  the  cost. 
At  Stoke-on-Trent,  where,  I  am  convinced,  the  strictest  economy  has 
been  exercised  in  regard  to  the  supply  of  oxygen  to  the  wards  consistent 
with  the  percentage  of  oxygen  in  the  atmosphere  being  in  excess  of 
40  per  cent.,  and  also  with  regard  to  the  materials  necessary  to  keep 
the  scrubbers  in  a  state  of  purity,  and  in  spite  of  all  efforts  to  keep 
down  the  cost  in  every  direction,  it  has  not  been  possible  to  bring  down 
the  daily  cost  per  patient  to  less  than  £1  3s.  6d.,  and  this  estimate  does 
not  include  any  sum  which  could  be  put  down  to  capital  charges. 
When  one  is  dealing  with  pneumonia  cases  which,  it  is  hoped,  will 
benefit  largely  by  treatment  in  oxygen  wards,  the  cost  is  such  that 
it  is  very  likely  to  handicap  research  in  this  direction  unless  money  is 
forthcoming  from  further  grants  or  from  philanthropic  sources.  The  high 
cost  of  oxygen  is  due  to  the  fact  that  the  production  of  oxygen  in  this 
country  is  in  the  hands  of  a  monopoly.  Dr.  Harker,  who  has  been 
interested  in  nitrogen  production,  has  suggested  that  we  might  use 
for  this  work  instead  of  pure  oxygen  from  the  cylinders  the  bye-product 
of  the  air  after  the  nitrogen  has  been  extracted  from  it,  and  another 
suggestion  is  that  liquid  air  which  contains  about  60  per  cent,  of 
oxygen  could  be  used  for  these  cases.  As  far  as  my  own  observations 
have  gone,  I  am  convinced  that  there  is  a  great  field  of  usefulness  for 
oxygen  treatment  as  well  as  a  great  field  for  research,  and  considering 
the  amount  of  human  suffering  which  may  be  alleviated  by  such  treat- 
ment, it  seems  almost  a  scandal  that  the  work  should  be  handicapped 
because  of  an  oxygen  monopoly. 


Dr.  G.  H.  Sowry. 

When  I  was  asked  by  the  National  Medical  Research  Committee  to 
take  charge  of  the  oxygen  chambers  at  Stoke-on-Trent,  I  did  so  with 
the.utmost  diffidence.  It  is  twenty-five  years  since  I  left  St.  Bartholo- 
mew's Hospital,  and  during  that  time  I  have  not  been  in  touch  with 
experimental  physiology  and  pharmacology,  except  in   so  far  as  those 
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subjects  directly  affect  the  daily  work  of  a  busy  practising  physician. 
I  could  only  approach  the  subject  from  a  purely  clinical  standpoint, 
but  as  this  satisfied  the  Kesearch  Committee,  and  as  all  new  remedies 
must,  before  acceptance,  satisfy  a  purely  clinical  test,  I  felt  that  even 
with  my  limited  time  and  capabilities  I  might  do  some  useful  work,  so 
I  undertook  the  task. 

Dr.  Shufflebotham  has  described  the  structure  and  working  of  the 
chambers.  I  should  merely  like  to  say  that  they  worked  very  satis- 
factorily. The  percentages  of  carbonic  acid  and  moisture  were  always 
well  under  control,  and  the  patients  never  complained  of  any  discomforts 
due  to  the  air  they  breathed. 

It  was  originally  intended  that  the  chambers  should  be  used  for  the 
treatment  of  workpeople  who  were  accidentally  poisoned  at  poison  gas 
factories  and  shell-filling  stations  in  the  North  of  England,  but  the 
demands  for  treatment  from  soldiers  who  had  been  gassed  at  the  Front 
led  to  the  bulk  of  the  patients  being  of  the  latter  class.  I  will  deal  first 
with  the  seventy  cases  of  "  gassing."  In  all,  the  gassing  had  occurred 
at  a  more  or  less  distant  date,  varying  from  four  months  to  over  two 
years.  In  most  cases  the  nature  of  the  gas  could  not  be  ascertained, 
though  in  the  earlier  cases  it  was  probably  chlorine,  later  phosgene, 
and  still  later  "  mustard  gas." 

Outline  of  Treatment. — The  patients  were  admitted  for  periods  of 
five  or  six  days,  and  remained  in  the  chambers  for  about  twenty 
hours  each  day,  being  allowed  out  for  exercise  about  four  hours  each 
afternoon.  The  chambers  were  surcharged  with  oxygen,  the  percentage 
being  between  35  and  40  in  the  earlier  cases,  and  from  50  to  00  in  the 
later.  After  their  discharge,  they  were  asked  to  report  for  examination, 
two,  four  and  six  weeks  later. 

Before  treatment  the  patients  were  examined  and  notes  made  as 
to:  (1)  Subjective  treatment — such  as  cough,  expectoration,  sleep- 
lessness, dyspnoea,  palpitation  on  exertion,  asthmatic  attacks,  &c., 
clinical  examination  of  heart,  lungs,  &c.  (3)  The  chest  was  X-rayed. 
(4)  An  examination  of  the  blood  was  made,  the  red  cell  count  and 
haemoglobin  percentage  noted.  (5)  The  response  to  effort  was  tested 
by  three  tests  :  (i)  Short  violent  effort — by  swinging  of  anus  :  (ii) 
medium  effort — by  going  up  and  down  stairs;  (iii)  a  prolonged  effort 
— by  walking  round  the  hospital  grounds. 

Symptoms  on  Admission. — Most  patients  complained  of:  (1)  Cough 
and  expectoration.  ('2)  Dyspnoea,  palpitation  and  precordial  pain  on 
exertion.      (3)    Attacks  of    nocturnal    dyspnoea  —  in  all  essentials  like 
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true  spasmodic  asthma.  (4)  Sleeplessness.  (5)  Poor  appetite  and 
dyspepsia.      (6)   Mental  depression. 

Physical  Signs  on  Admission. — Cyanosis  was  present  in  a  small 
percentage  of  the  cases.  Lungs  :  Emphysema  was  present  in  about 
40  per  cent  of  the  cases.  Nearly  all  of  them  exhibited  rales,  rhonchi, 
or  crepitations  over  the  whole  or  part  of  the  lungs.  In  many  cases 
over  the  lowest  3  in.  or  4  in.  of  the  bases  behind  there  was  slightly 
impaired  resonance  and  fine  crepitations.  X-ray  examination  in  nearly 
all  the  cases  showed  a  condition  of  fibrosis  especially  near  the  roots  of 
the  lungs.  The  appearance  of  the  plates  strongly  suggested  a  con- 
dition of  peribronchial  phthisis,  but  in  only  two  cases  have  I  proved 
the  existence  of  active  tuberculosis.  If  the  condition  is  one  of  true 
fibrosis,  there  can  be  little  hope  of  a  permanent  cure.  Heart  :  Only 
a  few  cases  of  V.D.H.  were  found,  and  in  about  ten  cases  there  was 
hypertrophy.  The  most  obvious  condition  found  was  a  very  poor 
response  to  effort.  At  rest  the  heart  sounds  were  in  most  cases  clear 
and  the  action  regular — though  in  a  little  less  than  half  the  cases  there 
was  some  irregularity  with  extra-systole.  But  even  slight  exertion  in 
nearly  all  the  cases  caused  a  great  increase  of  pulse-rate,  with  marked 
irregularity.  Nervous  System  :  Very  few  showed  any  physical  signs  of 
organic  disease,  beyond  increased  tendon  reflexes  and  some  vasomotor 
instability. 

Results  of  Treatment. — First,  to  take  a  general  view  of  the  patients. 
The  immediate  results  :  In  the  large  majority  of  cases  the  patients  felt 
decidedly  better  for  the  treatment.  They  felt  brighter,  more  cheerful, 
and  more  energetic.  Their  appetites  improved  and  their  digestions 
were  better.  Sleeplessness  in  most  cases  improved,  and  where  patients 
suffered  from  asthmatic  attacks  this  symptom  disappeared.  Coughs 
improved  and  expectoration  was  reduced.  The  response  to  effort  as 
measured  by  the  tests  generally  improved  in  most  cases  considerably.  It 
is  difficult  to  estimate  the  results  numerically,  but  a  careful  classification 
justifies  me  in  saying  that  of  the  70  cases  reported  on,  23  were  very 
much  improved,  30  were  much  improved,  10  were  improved,  and  6  not 
improved.  The  latest  results,  as  estimated  on  the  last  examination 
(usually  six  weeks  after  the  end  of  treatment)  were  on  the  whole  very 
satisfactory,  though  there  was  certainly  a  tendency  for  some  of  the 
original  improvement  to  be  lost.  Numerically  expressed,  I  should  Bay 
that  of  the  01  cases  who  reported,  15  were  very  much  improved,  22  were 
much  improved,  10  were  improved,  and  L3  were  not  improved.  It  is 
important  here  to  notice  the  fact  that  throughout  the  investigations   I 
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was  constantly  confronted  by  the  difficulty  that  is  recognized  by  all 
who  have  to  do  with  cases  in  which  pensions  or  compensation  allowances 
are  in  question.  In  several  cases  the  patients'  description  of  their  sub- 
jective symptoms  signified  that  there  was  no  improvement.  Their 
coughs,  expectoration,  dyspnoea,  &c,  were  "  no  better."  But  on  exami- 
nation of  their  chests  the  pre-existing  rales,  rhonchi,  &c!,  had  dis- 
appeared, and  their  tests  were  much  better  performed.  In  two  cases 
this  discrepancy  was  admittedly  due  to  the  patients'  reluctance  to 
acknowledge  any  improvement  until  their  pensions  were  settled. 

I  will  now  consider  the  effect  of  treatment  on  each  of  the  common 
symptoms  : — 

Coughs  were  very  much  improved.  Patients  who  complained  of 
months  of  sleeplessness  due  to  coughing  slept  quite  well  after  twenty- 
four  or  forty-eight  hours'  treatment  and  coughed  very  little  ;  25  per 
cent,  lost  all  cough  before  the  end  of  treatment,  and  a  further  40 
per  cent.  wTere  very  much  better.  In  GO  per  cent,  the  improvement 
was  very  largely  maintained  up  to  the  end  of  the  six  week-. 

Expectoration  improved  in  a  corresponding  degree.  One  very 
noticeable  fact  was  that  many  patients  who  came  in  with  muco-purulent 
sputum,  at  the  end  of  treatment  only  coughed  up  mucus.  In  one  case 
— admitted  with  copious  muco-purulent  sputum — he  has  not  had  muco- 
purulent sputum  since  treatment,  fifteen  months  ago. 

Dyspnam  and  palpitation  on  exertion  also  improved  considerably. 
Not  only  did  they  feel  less  distress  on  exertion,  but  they  performed  all 
the  tests  with  much  less  disturbance  of  respiration  and  pulse. 

Asthmatic  attacks  were  complained  of  by  fourteen  patients.  In 
seven  cases  the  attacks  ceased  during  treatment,  and  in  four  of  them 
there  was  no  recurrence  within  the  six  weeks.  One  patient  for  months 
before  treatment  was  regularly  awakened  by  attacks  three  or  four 
times  every  night.  He  slept  in  the  general  ward  the  night  before 
admission  to  the  oxygen  chambers,  and  had  three  distinct  atta 
During  his  six  nights  in  the  chamber  he  did  not  have  even  a  flight 
attack,  and  only  had  one  mild  one  during  the  following  six  weeks. 

Appetites  improved  almost  marvellously,  and  most  of  the  patients 
who  complained  of  dyspepsia  lost  it  during  treatment. 

Condition  of  tlu    Heart. — Twenty-live   patients  had    physical   - 
of  organic    or  functional  disease  of  the  heart.     Of  these,   tifh 
very  much  improved   immediately  after  treatment,  and  twelve  of  them 
fully  maintained  their  improvement  when  last  seen.     Th 
evidence  of  heart  trouble  was  a  had  response  to  effort.       For  example, 
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in  one  case — before  treatment :  Pulse  76  at  rest,  120  after  exercise 
test,  very  irregular  and  not  returning"  to  normal  for  eighty  seconds. 
After  treatment  :  Pulse  82  at  rest,  96  after  test,  quite  regular  and 
returning  to  normal  in  thirty  seconds. 

Condition  of  Lungs. — Forty-three  patients  had  physical  signs  of 
disease  of  the  lungs,  such  as  rales,  rhonchi,  &c.  ;  of  these,  thirty-two 
were  very  much  improved  at  the  end  of  treatment,  and  in  thirty-one 
the  improvement  was  fully  maintained  at  the  end  of  six  weeks.  It  is 
worthy  of  note  that  those  patients  who  had  the  most  marked  physical 
signs  of  disease  were  those  who  showed  the  most  improvement. 
Several  of  the  cases  had  slight  impairment  of  resonance  and  fine  crepi- 
tation over  the  lower  3  in.  or  4  in.  of  the  bases  of  both  lungs.  In 
nearly  every  case  the  resonance  was  normal,  and  no  crepitations  could 
be  heard  at  the  end  of  treatment. 

The  exercise  test  of  response  to  effort  was  one  of  the  most  decided 
evidences  of  the  value  of  oxygen  treatment.  Professor  Barcroft  showed 
by  curves  the  decided  improvement  which  resulted  from  this  treatment. 
My  experience  confirms  his  in  dozens  of  cases.  On  admission  sixty-two 
patients  performed  the  test  with  a  response  to  effort  which  was  below 
the  normal.  About  forty  of  them  showed  a  very  decided  improvement, 
and  more  than  thirty  of  them  maintained  their  improvement  at  the  last 
examination. 

Blood  Counts. — Owing  to  the  use  of  a  faulty  hsemocytometer  in 
my  earlier  cases,  the  red  counts  were  not  reliable,  but  in  the  last  twenty- 
nine  cases  they  were  quite  reliable.  Contrary  to  reports  by  previous 
observers,  I  do  not  find  anything  approaching  a  uniform  polycythemia. 
Of  the  twenty-nine  cases,  the  majority  (eighteen)  showed  a  red  count  beloir 
the  normal,  and  with  one  exception  showed  an  increase  of  red  cells  after 
treatment.  Eleven  cases  had  polycythemia  in  varying  degree,  and  in 
every  case  there  was  a  decrease  of  red  cells  after  treatment.  Thus, 
whether  the  red  cell  count  was  above  or  below  the  normal  before 
treatment,  the  effect  of  treatment  was  to  cause  a  return  towards  the 
normal. 

The  results  of  treatment  in  "gassed  "  patients  were,  in  my  opinion, 
very  good,  whether  those  results  were  judged  by  a  general  survey  of 
the  cases  or  a  careful  analysis  of  the  effects  on  detailed  subjective 
symptoms  or  objective  signs. 

In  order  that  these  experiments  should  be  purely  a  test  of  the  value 
of  prolonged  inhalation  of  oxygen,  I  have  not  allowed  my  patients  to 
take  any  medicine  whatever — such  as  expectorant  mixtures,  heart  tonics, 
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&c.  If,  however,  this  line  of  treatment  is  of  value — and  I  strongly 
think  it  is — it  would  undoubtedly  be  of  additional  help  to  the  patients 
if  they  received,  in  addition  to  the  oxygen  treatment,  other  forms  of 
treatment,  such  as  medicines,  vaccines,  &c. 

Critics  have  suggested  that  the  results  are  due  to  the  rest  and  good 
food  which  the  patients  receive  whilst  under  treatment,  but  when  it  is 
recognized  that  nearly  every  patient  has  been  in  hospital  for  prolonged 
periods,  and  there  had  the  same  rest  and  good  food,  but  without  the 
same  good  results,  I  think  the  objection  is  invalid.  Another  criticism 
is  that  the  whole  result  is  a  consequence  of  suggestion,  but  this  is 
negatived  by  the  fact  that  the  objective  signs  were  as  much  improved 
as  the  subjective  symptoms. 

I  will  now  briefly  discuss  the  treatment  of  other  diseases  : — 

Tioo  cases  of  pernicious  anaemia  were  treated,  one  for  twenty-three 
days  and  the  other  for  twelve  days.  Both  were  severe  cases,  one  being 
a  relapsing  case.  Both  of  them  professed  to  feel  much  better  for  the 
treatment  and  certainly  seemed  decidedly  improved.  But  detailed 
examination  of  the  blood  showed  that  the  patients  were  worse  after 
treatment.  After  discharge,  they  both  steadily  got  worse  and  one  has 
since  died.  Unfavourable  results  in  two  cases — both  severe — is  not 
sufficient  ground,  however,  for  not  experimenting  further,  especially  in 
early  cases. 

I  now  come  to  five  cases  in  which  the  predominant  symptom  was 
respiratory  difficulty,  and  in  all  five  cases  the  results  were  so  good  as  to 
be  almost  startling.  And  it  is  in  such  cases  that  I  think  the  value  of  treat- 
ment in  oxygen  chambers  is  most  in  evidence.  Two  men  were  acutely  and 
severely  poisoned  by  poison  gas,  whilst  employed  in  emptying  cylinders 
returned  from  France  after  the  Armistice.  Both  were  treated  at  home  by 
oxygen  inhalations,  medicines,  &c,  but  they  both  rapidly  got  worse.  They 
were  admitted  to  the  oxygen  chambers,  both  arriving  in  a  very  bad 
condition.  They  were  cyanosed,  breathing  heavily  and  rapidly  and 
coughing  incessantly.  In  both  cases  improvement  began  very  soon  after 
admission  and  they  rapidly  improved.  Cyanosis  disappeared  within  an 
hour,  and  the  breathing — although  it  remained  rapid  for  twenty-four 
hours  or  more — was  not  at  all  laboured  or  distressing.  Both  wore  quite 
well,  with  their  lungs  normal,  on  the  third  day.  A  case  of  acute  coalgai 
poisoning  was  brought  to  the  Infirmary  and  treated  in  the  casualty 
department  by  stimulants,  oxygen  inhalations,  &c.,  but  m  spite  of  the 
treatment  his  condition  got  rapidly  worse.  He  was  admitted  to  the 
chambers,  shivering,  very  cyanosed,  breathing  very  heavily  and  in  a  b! 
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of  collapse.  Five  minutes  after  admission  the  shivering  ceased,  and  half 
an  hour  later  his  breathing  was  easy,  colour  good  and  pulse  regular, 
slow  and  strong.  A  case  of  broncho-pneumonia  with  empyema  in  a 
child,  aged  3,  who  fifteen  days  before  had  had  a  rib  resected  and  the 
right  pleura  drained.  The  child's  condition  got  steadily  worse,  and  on 
November  29,  when  death  seemed  imminent,  I  admitted  her  to  the 
chambers.  On  admission,  she  was  deeply  cyanosed,  breathing  heavily 
(60  per  minute),  restless,  picking  at  the  bed  clothes,  her  pulse  was  120, 
very  thready  and  weak  ;  she  was  in  a  cold  perspiration,  and  almost 
unconscious.  Two  hours  later  the  nurse  reported,  "Colour  very  much 
improved,  breathing  less  laboured,  has  asked  for  a  drink."  Another 
two  hours  later,  "  Pulse  120,  good  volume,  respiration  48 ;  taking 
food  with  apparent  relish  ;  breathing  much  easier,  colour  quite  good  ; 
has  had  several  short  quiet  sleeps."  The  child  continued  to  improve 
rapidly  for  twenty-four  hours,  and  during  the  time  she  was  quite  free 
from  respiratory  distress.  Unfortunately  vomiting  and  diarrhoea  super- 
vened, and  she  gradually  sank  and  died  three  days  later.  I  do  not 
claim  in  this  case  more  than  that  the  treatment  relieved  her  want  of 
oxygen,  and  stopped  all  respiratory  distress.  She  died  eventually 
from  the  toxic  effects  of  her  disease,  but  the  oxygen  undoubtedly 
greatly  increased  her  chances  of  recovery.  Lastly,  acute  lobar 
pneumonia  developed  in  a  soldier,  who  was  undergoing  the  treat- 
ment for  gassing.  When  his  illness  began  he  was  transferred  to 
the  general  ward  for  observation.  He  had  complete  consolidation 
of  the  whole  of  both  lower  lobes,  and  his  was  a  severe  case.  He 
returned  to  the  oxygen  chambers  twenty  hours  after  the  onset  of 
his  pneumonic  symptoms.  On  admission,  his  breathing  was  very 
laboured  and  painful  (48  per  minute),  and  there  was  marked  cyanosis 
and  restlessness.  In  three  hours  nurse  reported  :  "  Colour  quite  good, 
pulse  much  improved,  breathing  much  less  laboured,  though  still 
painful."  After  twenty-four  hours  the  pleuritic  pain  ceased,  and  from 
that  time  his  breathing  was  easy  and  colour  quite  good — in  fact  his 
condition  was  remarkably  favourable  for  a  man  with  both  lower  lobes 
completely  solid.  He  made  a  very  rapid  and  complete  recovery.  I 
have  never  in  my  twenty-seven  years'  clinical  experience  seen  a  severe 
case  of  double  basal  pneumonia  make  such  remarkable  progress. 

All   these  five  cases  suffered  from  want  of  oxygen  in  a  severe  form. 
They  all  improved  almost  immediately  they  entered  the  chambers. 

I  am  convinced  that  treatment  by  the  continuous  inhalation  of  a 
warm    atmosphere   surcharged   with   a    known    percentage  of    oxygen, 
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holds  out  great  promise  in  the  treatment  of  many  diseases.  The  ex- 
perimental work  done  on  gassed  soldiers — successful  as  I  think  the 
results  have  been — should  be  merely  the  beginning  of  much  more 
experiment,  and  I  venture  to  predict  that  in  a  few  years  no  large 
hospital  will  be  thought  complete  unless  an  oxygen  chamber  forms 
part  of  its  equipment. 


Dr.  P.  Hamill. 

My  studies  of  the  effects  of  oxygen  administration  have  been  made 
on  patients  suffering  from  cardio-vascular  disease  and  a  few  cases  of 
opium  poisoning.  When  for  any  cause  an  adequate  amount  of  oxygen 
does  not  get  absorbed  into  the  system  the  results  on  the  circulation 
are  very  severe.  Some  years  ago  Dr.  Clark  and  I  studied  the  cir- 
culatory changes  in  Cheyne-Stokes  respiration1  and  showed  that  during 
the  apnceic  period  there  was  a  fall  of  blood-pressure  and  in  some 
cases  partial  heart-block.  Administration  of  oxygen  in  high  concentration 
abolished  the  heart-block  and  maintained  the  blood-pressure  at  a  uniform 
high  level.  Side  by  side  with  the  improvement  in  the  circulation  there 
was  in  some  cases  a  return  of  consciousness — a  striking  demonstration 
of  the  efficacy  of  oxygen  administration.     {Diagrams  shown.) 

In  order  that  really  satisfactory  results  may  be  obtained  it  is 
necessary  to  administer  oxygen  in  a  concentration  of  40  to  50  per  cent, 
for  hours  at  a  time,  which  is  not  an  easy  matter  even  in  hospital  practice. 
The  nasal  tube  is  satisfactory  on  the  whole,  but  wasteful.  Most 
methods  of  administration  by  a  mask  necessitate  the  constant  attendance 
of  the  nurse  and  are  almost  equally  wasteful.  Especially  in  warm 
climates,  patients  complain  of  a  sensation  of  stuffiness  and  the  slight 
resistance  to  breathing  caused  by  the  mask  is  badly  tolerated. 

There  is  a  great  need  for  a  simple  portable  apparatus  on  the  lines  of 
that  used  for  insufflation  anaesthesia,  in  which  oxygen  can  be  circulated 
and  the  CO.,  absorbed.  On  the  grounds  of  portability  and  cost,  sodium 
peroxide  has  much  to  recommend  it  as  a  source  of  oxygen  in  preference 
to  cylinders. 


1  Jowrn.  of  Pharmacol,  ana  Experim.  Therap.,  1914,  v,  \\  357, 
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Case    of    Diabetes    Insipidus. 

By  E.   P.   POULTON,   M.J). 
(ABSTRACT.) 

Dr.  Poulton  described  a  case  of  diabetes  insipidus,  in  which  the 
volume  of  urine  was  reduced  to  within  normal  limits  by  subcutaneous 
injection  of  pituitary  extract  twice  a  day.  The  dose  was  15  minims  to 
start  with,  and  this  was  later  reduced  to  10  minims.  He  referred  to 
Motzfeld's  experiments — in  which  an  artificial  polyuria,  caused  by 
placing  water  in  a  rabbit's  stomach,  was  arrested  by  subcutaneous  and 
intravenous  injections  of  pituitrin.  In  the  anaesthetized  animal, 
pituitrin  causes  an  increased  flow  of  urine,  as  Schafer  originally  pointed 
out.  In  the  unana?sthetized  animal  the  action  is  quite  different.  The 
anaesthetic  probably  was  the  deciding  factor  in  these  two  types  of  experi- 
ment. According  to  Motzfeld's  work,  diabetes  insipidus  was  due  to  a 
lack  of  vasomotor  tone  of  the  renal  nerves,  which  could  be  restored  by 
injections  of  pituitary  extract.  The  patient  had  had  a  tuberculous 
breast  removed,  and  there  were  large  tuberculous  glands  present  in  the 
groins.      A  radiogram  of  the  sella  turcica  was  normal. 

DISCUSSION. 

Dr.  Otto  May  :  The  following  is  the  record  of  a  ease  of  diabetes  insipidus 
treated  by  subcutaneous  injections  of  pituitary  extract.  The  patient  rirst 
noticed  slight  thirst  and    polyuria  in  1913,  when  aged  19,      He  joined  the 

1  At  a  meeting  of  the  Section,  hold  March  16,  1920. 
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Territorials  in  October  of  that  year.  He  was  called  up  at  the  outbreak  of 
war,  and  although  slightly  troubled  by  thirst,  &c,  he  completed  his  training, 
going  to  France  at  the  beginning  of  November,  1914.  In  the  spring  of  1915, 
under  the  strain  of  active  warfare,  the  thirst  and  polyuria  became  considerably 
aggravated,  and  he  was  sent  to  hospital  in  England  in  April,  being  finally  in- 
valided out  in  February,  1916.  At  that  time,  thirst  was  intense,  and  he  was 
passing  15  to  20  pints  of  urine  daily.  Soon  after  this  he  came  under  my  care. 
After  trying  various  other  remedies  with  no  success,  I  began  treatment  with 
pituitary  in  July,  1916,  using  1  c.c.  of  "  infundin  "  (B.  W.  and  Co.),  injected 
into  the  buttock.  The  effect  was  immediately  most  striking.  The  first  in- 
jection resulted  in  nearly  twenty-four  hours'  absolute  comfort — no  thirst  and 
the  secretion  of  urine  falling  practically  to  normal.  Since  then,  the  patient 
has  received  between  800  and  900  such  injections,  averaging  five  a  week.  There 
have  been  absolutely  no  untoward  effects  :  under  the  influence  of  the  injection, 
the  specific  gravity  rises  from  its  usual  1000-02  to  1010-15,  and  the  patient 
carries  out  his  ordinary  life  in  comfort.  He  has  been  doing  his  work  (clerical) 
since  1916,  and  plays  vigorous  tennis  in  the  summer  and  rows  in  "  pairs  "  and 
plays  football  in  the  winter.  Unfortunately  there  is  no  cumulative  effect  in 
the  injections  :  after  about  twenty  hours  the  symptoms  reappear,  and  a  further 
injection  is  necessary.  A  trial  was  made  of  various  pituitary  preparations 
given  by  the  mouth,  but  none  was  found  to  have  the  slightest  effect.  It 
looks  at  present  as  though  he  will  have  to  continue  the  injections  indefinitely  ; 
fortunately  up  to  now  there  has  never  been  even  the  slightest  septic  complica- 
tion, though  most  of  the  injections  have  been  given  him  by  a  friend  whose 
only  training  has  been  a  British  Red  Cross  first-aid  course.  It  is  interesting 
to  note  that  the  urine  has  throughout  been  free  from  any  apparent  abnormal 
constituent — no  albumin  nor  diacetic  acid.  The  injections  never  have  any 
effect  on  his  systolic  arterial  pressure,  which  varies  between  115  and  135. 
During  treatment  his  weight  has  gradually  increased  from  11  st.  to  Hi  st. 
As  regards  aetiology,  there  is  no  history  of  any  syphilis  or  other  definite 
illness,  nor  is  there  any  history  of  other  cases  in  the  family.  His  father 
died,  he  thinks,  of  phthisis  ;  his  mother,  brother  and  sister,  the  only  other 
members  of  the  family,  are  all  healthy.  A  skiagram  of  the  skull  showed 
apparently  a  normal  sella  turcica,  and  there  are  no  other  symptoms  suggestive 
of  gross  pituitary  disease. 

Dr.  F.   PAUSES   WEBER :  In  regard  to  the  part  played  by  the  pituitary 

gland  in  the  causation  of  diabetes  insipidus,  I  wish  to  emphasize  the  fact  that 
grave  lesions  of  the  gland  (tuberculous,  syphilitic,  &c),  may  be  unaccompanied 
by  any  change  in  the  size  or  shape  of  the  pituitary  fossa  and  the  sella  turcica,  as 
evidenced  by  Rontgen  skiagrams  dining  life.  In  a  remarkable  case  of  diabetes 
insipidus  in  a  tuberculous  subject,  which  I  described  with  Dr.  H.  Schmidt  in 
in   1916, 1  there  was  ;i  peculiar  necropsy  finding  in  the  posterior  lobe  of  the 

•P.P.  Weber  ami  II.  Schmidt,  "  l1  ipidu8  with  a  Peouhar  Necropsy  Finding  in 

the  Posterior  Lobeof  the  I'limi. u.  Gland,"  Amer.  Journ.  Med.Sci.,  Philad.,  1916,  clii,  p.  892. 
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pituitary  gland,  though  Rontgen-ray  examination  during  life  had  yielded  a 
negative  result.  The  posterior  lobe  was  obviously  relatively  enlarged,  and  it 
almost  completely  enclosed  the  anterior  lobe.  This  enlargement  was  apparently 
due  to  the  presence  of  large  clumps  of  big  granular  cells  with  small  deeply - 
staining  nuclei.  The  granules  in  the  cytoplasm  of  the  cells  were  of  a  lipoid 
substance,  and  could  be  well-coloured  by  Sudan  III.  The  question  of  tin- 
mechanism  by  which  pituitrin  exerts  its  effect  in  cases  of  diabetes  insipidus 
is  intimately  connected  with  the  nature  of  the  lesion  in  the  pituitary  gland  or 
elsewhere. 

Dr.  Leyton  :  Since  many  problems  have  arisen  this  afternoon,  I  should 
like  to  add  to  them  by  relating  briefly  a  case  which  came  my  way  a  short  time 
ago,  but  which  I  had  no  opportunity  of  investigating  very  thoroughly. 
patient — a  young  man— was  suffering  from  diabetes  insipidus,  the  Wasser- 
mann  reaction  had  been  negative  six  times  out  of  seven,  and  the  luetic 
cutaneous  test  wTas  negative  too.  A  radiograph  of  the  skull  failed  to  show  any 
alteration  in  the  sella  turcica.  The  administration  of  large  doses  of  thyroid 
by  the  mouth  relieved  the  polyuria  greatly,  and  this  relief  lasted  after  the 
withdrawal  of  the  drug.  ritimately  necrosis  of  some  of  the  bones  of  the 
nose  seemed  to  point  towards  syphilis  as  the  origin  of  the  disease,  from  which 
recovery  had   occurred  without   specific  treatment. 


The  following  communications  were  also  made  : — 

April  20,  1920. 

F.    Ransom,     M.D.  :     "The    Action    of    Strontium    on    1- 
Heart." 

George  Graham,  M.D. :    "  The  Source  of  Uric  Acid  excreted  in 
Urine  after  Administration  of  Atropin. " 
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A   Retrospective  View   of  Naval  Medical  Conditions.1 

By  Surgeon  Rear-Admiral  Sir  Robert  Hill, 
K.C.M.G.,  C.B.,  C.V.O. 

Medical  Director-General,  Royal  Nav;/. 

I  deem  it  a  high  honour  to  have  been  elected  President  of  the  War 
Section  of  the  Royal  Society  of  Medicine  for  the  first  year  of  its 
existence.  My  pleasure  in  being  permitted  to  deliver  the  opening 
address  is  only  tempered  by  my  diffidence  and  fears  for  your  powers 
of  endurance.  To  Sir  Humphry  Rolleston,  Sir  Rickman  Godlee,  Mr. 
C.  H.  Fagge,  Sir  John  Bland-Sutton,  Colonel  W.  Pasteur,  and  last, 
but  by  no  means  least,  Sir  John  MacAlister,  must  be  given  credit 
for  the  conception  of  creating  a  War  Section  of  the  Society.  They 
have  our  thanks  now,  and  I  feel  assured  will  have  the  gratitude  of 
future   generations  of  medical  men. 

On  the  outbreak  of  hostilities,  medical  men  in  all  paths  of  activity, 
from  all  parts  of  the  United  Kingdom  and  Overseas,  joined  up  so 
whole-heartedly  with  the  Naval,  Military  and  Air  Forces,  and  such  a 
large  number  of  them  have  now  become  identified  with  one  or  other  of 
the  Services,  that  I  feel  sure  they  will  be  loth  to  lose  that  connexion  and 
will  be  glad  of  opportunities  to  meet  their  old  comrades.  The  meetings 
of  this  Section  will  provide  opportunities  for  many  happy  reunions. 

This  will  be  its  social  field  of  usefulness.  I  can  see  another — the 
formation  of  a  skeleton  medical  organization — by  which,  should  the 
need  ever  arise  for  the  Services  to  call  again  on  the  medical  profession 
to  augment  their  ranks,  the  various  elements  of  our  profession  will  be 

1  At  a  meeting  of  the  Section,  hold  November  10,  1*919. 
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utilized,  each  in  its  proper  groove,  and  the  strain  be  exerted  equally 
throughout  the  land.  Owing  to  the  want  of  some  such  scheme  during 
the  ordeal  through  which  we  have  passed,  a  great  deal  of  specialized 
talent  was  lost  for  a  time.  Many  incongruities  occurred,  for  example, 
ophthalmic  surgeons  found  themselves  in  charge  of  medical  wards,  and 
eminent  surgeons  acted  as  little  more  than  dressers.  One  case  of  hidden 
talent  was  discovered  in  the  Grand  Fleet  after  the  war  had  been  in 
progress  for  over  two  years.  A  well  known  dentist  had  joined  the 
R.N.V.R.,  for  purposes  of  recreation  before  the  war,  as  an  A.B.  On 
the  outbreak  of  hostilities  he  was  called  up,  and  served  as  a  most 
efficient  A.B.,  and  was  discovered  eventually  in  a  mine-sweeper,  when 
engaged  one  day  at  Scapa  Flow  slung  over  the  ship's  side  in  a  "  bo'sun's 
chair,"  painting  ship.  An  Admiral,  who  had  been  a  patient  of  his  in 
pre-war  days,  passed  by  in  his  barge,  and  was  considerably  surprised  to 
see  a  bluejacket  waving  his  paint  brush  at  him.  He  stopped  the  barge 
and  discovered  his  friend  the  dentist.  In  explaining  it  to  me  the  Admiral 
said  in  a  shocked  voice  :  "  Here  is  this  man  who,  when  at  home,  would 
have  a  string  of  carriages  waiting  for  his  patients  outside  his  door,  slung 
over  a  ship's  side  in  a  bo'sun's  chair." 

I  think  it  will  be  only  fair  that  we,  who  have  our  experiences  fresh 
in  our  minds,  should  sketch  some  outline  of  an  organization  for  the 
benefit  of  future  generations  to  whom  the  war  will  be  of  historic  interest 
only. 

Those  of  you  who  are  not  associated  with  the  Royal  Navy,  will 
pardon  me  if,  as  a  Naval  medical  officer,  I  turn  for  the  main  part  of 
my  theme  to  events  connected  with  the  Service  to  which  I  belong.  A 
retrospective  view  of  the  conditions  under  which  Naval  surgeons  worked 
in  the  years  of  sea  fighting  which  saw  the  1st  of  June,  Camperdown, 
Copenhagen,  St.  Vincent,  the  Nile,  and  Trafalgar,  may  have  an  interest 
for  many  of  us,  and  a  comparison  of  these  conditions  with  our  modern  life 
at  sea  may  lead  to  useful  deductions.  Everyone  knows  the  Naval  history 
of  those  glorious  times,  but  very  few  have  ventured  to  probe  into 
matters  concerning  the  rank  and  file  of  the  medical  service  of  the 
period.  Possibly  they  have  been  wise,  for  much  has  sunk  into  oblivion, 
and  little  has  been  recorded,  except  of  the  leaders  in  thought  or  action. 
What  manner  of  man  was  the  Naval  surgeon  then,  how  did  he  carry  out 
his  duties  and  under  what  conditions  ? 

During  the  period  to  which  I  refer,  1795-1840,  the  medical  service 
of  the  Royal  Navy  does  not  appear  to  have  been  a  popular  one,  and 
difficulty  must  have  been  experienced  in  obtaining  an  adequate  number 
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of  medical  men,  except  for  the  ships  cruising  in  home  waters.  The 
adventurous  life,  the  large  experience  to  be  gained  in  surgical  work, 
the' continuous  state  of  war  and  the  acquisition  of  prize  money  were 
attractions  for  many,  but  on  the  whole  the  conditions  of  service  were 
not  good.  We  can  gather  this  from  available  reports1  in  which  are 
found  observations  on  the  point,  often  humorous  though  perhaps  not  so 
intended.  When  the  newly-appointed  surgeon  of  the  Serapis  arrived  on 
board  his  ship  on  the  East  Indies  Station  in  1798,  and  produced  the 
warrant  of  his  appointment,  he  was  greeted  by  the  commanding  officer 
of  the  ship  with  the  remark,  "  I  am  surgeon  myself,  and  have  been  so 
near  four  years.  No  surgeon  is  allowed,  and  I  want  none."  The 
familiar  example  of  the  unhappy  ship  is  occasionally  met  with,  as  when 
the  surgeon  of  the  Violet  in  1810  writes,  "  Grant  me  my  discharge  or 
death  will  soon  put  an  end  to  my  troubles."  The  surgeon  of  the  Allan 
in  1829  deplores  the  fact  "  that  he  has  no  assistance  in  the  sick  berth, 
and  that  he  has  to  make  his  own  poultices  in  the  galley,"  while  the 
medical  officer  of  Ascension  objects  to  rendering  professional  services  to 
the  horses  and  cattle  on  the  island.  The  surgeon  of  the  Monarqu^ 
relates  how,  during  an  epidemic  of  typhus,  the  Admiral,  being  prejudiced 
in  favour  of  James'  powder,  insisted  on  its  being  administered  in  cases 
of  fever.  This  proved  fatal  to  many  from  the  violence  of  its  operation, 
and  sometimes  four  or  five  were  buried  in  a  day.  The  Admiral,  on 
being  remonstrated  with,  gave  up  his  favourite  nostrum  and,  according 
to  the  surgeon,  "the  mortality  ceased  of  course." 

A  few  foreigners  were  given  warrants  from  time  to  time,  and  it 
appears  that  occasionally  the  medical  officer  of  a  captured  enemy  ship 
was  entered.  The  difficulties  which  the  Dutch,  French,  and  Russian 
medical  men  experienced  with  our  language  is  apparent  in  some  of 
their  official  return's,  the  efforts  of  the  Dutchmen  to  make  themselves 
intelligible  being  particularly  quaint.  In  18:20,  Surgeon  J.  Hall,  of  the 
Agamemnon,  but  "  formerly  of  the  Imperial  Russian  Navy,"  writes  his 
journal  entirely  in  Latin,  which  naturally  leads  one  to  suspect  that  his 
knowledge  of  English  was  limited. 

But  withal,  there  were  many  medical  men  of  originality  and  high 
professional  attainments  serving  at  sea.      Many  of  them  were  quick  to 
exploit  new  methods  or  put  forward  now  ideas  in   prevention  and  ti 
ment  of  disease.      In  1797  cinchona  bark  in  wine  was  m  general  cub 
the  West  Indies  Squadron  for  prevention  of  malaria.     En  the  Aboukir, 

1  Public  Records  Offioe.     Admiralty  MedicalJouraals. 

-  W.  11.  Long,  "The  Journal  of  a  Naval  Surge   n,"  "Naval  Yarns,"  i\  61. 
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in  1808,  pneumonia  was  regarded  as  an  infectious  disease,  and  in  1813 
the  surgeon  of  the  Racoon  was  so  convinced  of  this,  that  he  isolated 
the  pneumonia  patients  from  the  remaining  sick.  In  1811  the 
surgeon  of  the  Crocodile  thus  remarked  on  the  cases  of  diarrhoea  which 
occurred  on  board  his  ship:  "These  all  arose  in  the  month  of  April, 
at  which  time  the  ship  was  laying  guard  and  flagship  in  Grouville  Bay, 
Jersey,  where  oysters  are  very  plenty,  and  at  this  time  of  the  year  are 
very  apt  to  produce  a  looseness  almost  approaching  to  cholera  amongst 
the  inhabitants."  In  1827  the  surgeon  of  the  Atlioll  recommended  the 
use  of  lime  as  a  general  purifier  of  water  and  precipitant  of  organic 
matter.  In  1807,  in  a  ship  serving  on  the  East  Indies  Station,  the 
surgeon  gave  his  scorbutic  patients  "  green  peas  soaked  in  water  and 
allowed  to  vegetate,"  with  excellent  results,  a  method  which  is  inter- 
esting in  view  of  recent  pronouncements  on  the  subject  of  scurvy,  and 
shows  how  often  throughout  the  ages  an  old  remedy  comes  to  the  fore 
again  in  its  turn. 

In  the  days  of  the  old  sea  battles,  the  Mrdical  Service  laboured 
under  manifold  disadvantages  as  compared  with  the  profession  on  shore, 
for  sick  berth  attendants  do  not  appear  to  have  been  employed  until 
thirty-five  years  after  Trafalgar,  separate  messes  for  the  sick  on  board 
sea-going  ships  did  not  come  into  existence  until  1804,  and  probably 
were  not  universal  until  after  Trafalgar,  the  sick  being  messed  in  their 
sleeping  places  before  then,  and  the  earliest  mention  of  first-aid 
instruction  was  in  1855.  Until  the  year  1840  we  find  surgeons 
deploring  the  want  of  trained  nursing  for  the  sick  and  suggesting 
the  formation  of  a  sick  berth  staff.  For  skilled  assistance  the  surgeon 
depended  on  his  mates,  of  whom  he  might  have  three,  two  or  one,  the 
number  varying  with  the  class  of  ship.  In  a  small  ship  he  had  no 
assistance  of  any  kind.  But,  alas,  too  often  the  surgeon's  mate  was 
only  a  partly  trained  man,  and  sometimes  quite  blissfully  ignorant  of 
medicine  or  surgery.  The  official  supply  of  drugs  and  appliances  can 
not  be  described  as  on  a  generous  scale  and  the  surgeon  was  compelled 
to  supplement  his  stores  by  purchasing  various  articles  from  the 
Apothecaries'  Society  of  London. 

It  is  remarkable  how  few  have  made  any  record  of  the  preparations 
for  reception  and  treatment  of  the  wounded  at  sea.  Perhaps  it  was 
thought  that  an  account  of  an  ever-recurring  routine  would  be  only  of 
mundane  interest.  The  fact  remains  that  though  some  allude  to  their 
preparations  in  a  sketchy  way,  technical  details  are  difficult  to  find. 
The  duties  of  the   surgeon  during  and  after  an  action  must  have  been 
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very  arduous.  He  had  to  undertake  all  operative  work  on  board  his 
ship,  and  would  consider  himself  fortunate  if  an  early  opportunity 
presented  of  sending  his  patients  on  shore  for  further  treatment. 
Contrast  this  with  our  modern  routine  in  which  only  a  magnified  first 
aid  is  attempted,  and  where  theevacuation  of  the  wounded  is  our  first 
thought,  both  for  their  good  and  also  for  the  greater  efficiency  of  the 
ship  as  a  fighting  unit.  Unless  the  circumstances  are  exceptional,  a 
Naval  surgeon  now  does  not  perform  any  major  operation  on  board,  for 
steam  and  antiseptics  have  entirely  altered  the  situation.  Even  with 
our  modern  advantages,  trained  bearers  and  nurses,  skilled  assistants, 
specially  fitted  dressing  stations  and  all  the  surgical  equipment  possible 
to  provide,  we  know  that  the  best  end-results  are  obtained  if  operation 
is  deferred  until  our  patient  is  placed  at  rest  in  the  base  hospital  ship  or 
the  base  hospital. 

All  have  read  descriptions  of  the  cockpit — that  small,  evil-smelling 
ill-ventilated  space  in  the  depths  of  the  ship  to  which  the  surgeon 
betook  himself  during  action,  there  to  await  the  stream  of  wounded 
men,  without  anaesthetic,  antiseptic  or  skilled  assistance.  Kobert 
Young,  surgeon  of  the  Ardent,  sixty-four  gun  ship,  thus  describes  his 
experiences  at  Camperdown  in  1797  :  "All  of  these  were  wounded  in 
the  action  of  eleventh  of  October,  in  which  I  had  no  mate  having  been 
without  one  for  three  months  before.  I  was  employed  in  operating 
and  dressing  till  near  four  in  the  morning,  the  action  beginning  about 
one,  afternoon.  So  great  was  my  fatigue,  that  I  began  several 
amputations  under  a  dread  of  sinking  before  I  should  have  secured 
the  bloodvessels.  Ninety  wounded  were  brought  down  daring  the 
action,  the  whole  cockpit,  deck,  cabins,  wing  berths  and  part  of  the 
cabin  tier,  together  with  my  platform  and  my  preparations  for 
were  covered  with  them,  so  that  for  a  time  they  were  laid  on  each  other 
at  the  foot  of  the  ladder  where  they  were  brought  down,  and  1 
obliged  to  go  on  deck  to  the  commanding  officer  to  state  the  situation 
and  apply  for  men  to  go  down  the  mam  hatchway  and  move  the 
foremost  of  the  wounded  further  forward  into  the  tiers  and  wings,  and 
thus  make  room  in  the  cockpit.  Numbers,  about  sixteen  mortally 
wounded,  died  after  they  were  brought  down,  amongst  whom  was  the 
brave  and  worthy  Captain  Burgess.1  .  .  .  Melancholy  cries  for 
assistance  were  addressed  to  me  from  every  side  by  wounded  and 
dying,  and  piteous  moans  and  bewailings  from  pain  and  despair.  In 
the  midst  of  these  agonizing  scenes,  I  was  enabled  to  preserve  myi 

Captain  of  the  Ardent. 
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firm  and  collected,  and  embracing  in  my  mind  the  whole  of  the 
situation,  to  direct  my  attentions  where  the  greatest  and  most  essential 
services  could  be  performed.  Some  with  wounds,  bad  indeed  and  painful, 
but  slight  in  comparison  with  the  dreadful  condition  of  others,  were 
most  vociferous  for  my  assistance  and  these  I  was  obliged  to  reprimand 
with  severity  as  their  noise  disturbed  the  last  moments  of  the  dying.  I 
cheered  and  commended  the  patient  fortitude  of  others,  and  sometimes 
extorted  a  smile  of  satisfaction  from  the  mangled  sufferers  and  succeeded 
to  throw  momentary  gleams  of  cheerfulness  amidst  so  many  horrors. 
The  man  whose  leg  I  first  amputated  had  not  uttered  a  groan  or 
complaint  from  the  time  he  was  brought  down,  and  several  exulting  in 
the  news  of  the  victory  declared  they  regretted  not  the  loss  of  their 
limbs.  An  explosion  of  a  salt  box  with  several  cartridges,  abreast  of 
the  cockpit  hatchway,  filled  the  hatchway  with  flame,  and  in  a  moment 
fourteen  or  fifteen  wretches  tumbled  down  upon  each  other,  their  faces 
black  as  cinder,  their  clothes  torn  to  shatters  and  the  rags  on  fire.  .  .  . 
After  the  action  ceased  fifteen  or  sixteen  dead  bodies  were  removed 
before  it  was  possible  to  get  a  platform  cleared  and  come  at  the  materials 
for  operating  and  dressing,  those  I  had  prepared  being  covered  over 
with  bodies  and  blood  and  the  storeroom  blocked  up.  I  have  the 
satisfaction  to  say  that  of  those  who  survived  to  undergo  amputation  or 
be  dressed,  all  were  found  next  morning  in  the  gunroom  where  they 
were  placed  in  as  comfortable  a  state  as  possible,  and  on  the  third  day 
were  conveyed  on  shore  in  good  spirits  cheering  the  ship  at  going  away, 
smoking  their  pipes  and  jesting  as  they  sailed  along,  and  answering  the 
cheers  of  thousands  of  the  populace  who  received  them  in  Yarmouth 
Bay."  The  Ardent,  a  ship  with  a  complement  of  485,  had  41  killed 
and  107  wounded  at  Camperdown,  the  total  casualties  being  30'51  per 
cent,  of  complement. 

Truly  a  harrowing  description.  It  is  of  pathetic  interest  to  know 
that  her  equally  gallant  little  namesake,  the  destroyer  Ardent,  was  sunk 
at  Jutland  with  the  loss  of  seventy-eight  out  of  her  complement  of 
about  ninety  men.  To  turn  to  a  more  pleasing  incident,  illustrating 
how  the  old-time  Naval  surgeon  had  to  be  ready  for  all  emergencies,  it 
is  recorded1  that  at  the  Battle  of  the  Nile  during  the  heat  of  the  action 
a  woman  was  delivered  of  a  fine  boy  on  board  the  Goliath.  Nature,  in 
kindly  effort  to  restore  the  nation's  losses,  did  not  choose  a  propitious 
moment,  for  the  surgeon  at  the  time  had  to  deal  with  the  casualties 
of  the  ship's  company,  twenty-one  killed  and  forty-one  wounded. 

1  YV.  II.  Long,  "  Battles  of  St.  Vincent  and  the  Nile,"  "Naval  Yarns,"  p.  198. 
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It  is  interesting  to  note  that  there  are  points  of  similarity  between 
experiences  at  the  Battle  of  Jutland  and  those  of  the  surgeon  of  the 
Ardent  at  Camperdown.      MacLean  and  Stephens,1  medical  officers  of 
the  Lion  at  Jutland,  write  :   "  Nearly  all  the  casualties  occurred  within 
the  first    half-hour.      A  few  cases    found  their  way  to  the  foremost 
station,  but  the  great  majority  remained  on  the  mess  deck.     During  the 
first  lull,  the  medical  officers  emerged  from  their  stations  to  make  a  tour 
of  inspection.    The  scenes  that  greeted  us  beggar  description,  even  were 
the   censor  to  permit   a  detailed  account.      Most  of  the  wounded  had 
already  been  dressed   temporarily.     Tourniquets  had   been  applied  in 
one    or    two    instances,   but   we    were    able    to    remove    these    later. 
Haemorrhage    on    the  whole  was    less    than    we    anticipated.     .      .     . 
The  battle  was  thrice  renewed  during    the   evening,  but  in  the  lulls 
all  the  wounded  were  carried  to  the  mess  deck.     .     .      .     During  the 
evening  ten  of  the  desperately  wounded  and  burned  succumbed.    .    . 
At  7.30   a.m.,   on   June   1,  we  were  informed  that  it  would  be  safe  to 
bring  the  wounded  up   from   below.     The  vice-admiral's  and  captain- 
cabins  were   cleaned,  dried   and   thoroughly  ventilated.     This  process 
took  some  time  since  both  were  full  of  water  and  smoke.    The  captain's 
bathroom  was  rigged   as  an  operating   theatre,  and   by  8.45  a.m.  we 
commenced.    ...   As  might  be  expected,  lack  of  water  was  a  source 
of    anxiety.      At    first    it  was    brought  in  mess  kettles  all  rusty  and 
brown.      Later  the  cold  supply  was  laid  on,  and  finally  about    noon 
a  free  supply  of  both  hot  and  cold  was  at  our  disposal.     In  all  fifty- 
one  cases  were  dealt  with,  and  a  general  anaesthetic,  chloroform  and 
ether  in  equal  parts,  was  administered  to  twenty-eight.    .     .     .    Only 
urgent  operations  were   attempted ;    as  all  the   patients    had    already 
waited    a   long  time,   speed  was    essential.      Our   work   was    severely 
handicapped  by  having  44  per  cent,  of  casualties  amongst  the  medical 
officers  and  sick  berth  staff." 

Penfold,'2  medical  officer  of  the  Barham  at  Jutland,  writes  :  "  When 
the  action  commenced,  all  the  arrangements  in  the  dressing  stations  had 
been  completed,  the  necessary  instruments  sterilized  and  laid  out  in 
trays,  lotions  made  up,  morphia  solution  in  Jena  bottles  and  the  staff 
clean  and  ready  for  their  work.  One  slight  casualty  had  come  to  the 
fore  station  during  the  first  hour  of  the  action  and  this  had  been 
dressed;  the  man  would  have  been  sent  back  to  his  post,  but  just  afi 

'  A.  MaoLeanand  H.  E.  K.  Stephens,  "Surgical  Experiences  in  the  Battle  of  Jutland," 
Jowrn.  Roy,  Naval  Med,  Ser,,  ii,  No.  -A,  p.  421. 

1  E.  A.  Tenfold,  "  A  Battleship  in  Anion,"  Journ.  Roy.  Naval  Med,  Sir.,  lii,  No.  1.  p.  4-4. 
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dressing  his  wound  a  heavy  shell  burst  close  to  us  in  the  fore  part  of 
the  ship  and  completely  wrecked  the  dressing  station,  causing  many 
casualties  in  this  part  of  the  ship.  On  recovering  from  the  effects 
of  this  explosion,  it  was  found  that  all  the  lights  were  out  in  our 
compartment,  which  seemed  to  be  filled  with  debris,  and  the  air  thick 
with  smoke  from  the  adjoining  store-room  which  was  on  fire,  but  no 
flash  had  been  felt  and  no  nitrous  fumes  were  noticed ;  water  was 
rushing  in  (from  burst  pipes)  and  the  compartment  was  quickly  flooded." 

At  Jutland,  the  Lion  had  ninety-five  killed  and  fifty-one  wounded, 
representing  11 '87  per  cent,  of  complement,  and  the  Barham  had  twenty- 
two  killed  and  forty-six  wounded,  or  6 '04  per  cent,  of  complement. 

Tables  of  the  casualties  at  the  Battles  of  Camperdown,  the  Nile, 
and  Trafalgar,  are  of  interest  when  compared  with  a  table  showing  the 
casualties  at  the  Battle  of  Jutland. 

I  will  now  attempt  to  analyse  Table  IV,  Casualties  at  the  Battle 
of  Jutland.  It  should  be  remembered,  however,  that  such  analysis, 
though  prepared  in  the  calm  seclusion  of  an  office,  must  necessarily  be 
somewhat  arbitrary  in  its  various  distinctions,  but  nevertheless  it  may 
give  some  idea  of  the  causes  and  character  of  injuries. 

Battle  of  Jutland,  May  31-June  1,  1916  :    Bemarks  on 
Casualties  {see  Table  IV). 

Killed  outright  or  Drowned. — Many  of  the  killed  had  combined 
injuries — shell  wounds  and  burns — but  it  is  estimated  that  the  chief 
fatal  cause  in  343  cases  were  shell  wounds  and  in  114,  burns,  while 
in  four  there  was  no  trace  of  injury.  The  remainder  of  the  deaths, 
5,553  (shown  in  first  column)  are  presumed  to  have  been  from  drowning, 
though  it  is  probable  that  in  the  ships  which  were  sunk  there  were 
numerous  cases  of  injury  from  the  enemy's  fire.  The  number  of  deaths 
from  shell  wounds  and  from  burns  respectively  varied  greatly  in 
individual  ships.  Thus,  in  the  Barham  all  (22)  were  deaths  from  shell 
wounds  and  in  the  Malaya  all  (33)  from  burns;  in  the  Lion  48  of 
the  killed  had  combined  wound  and  burn,  49  had  shell  wounds  only 
and  2  had  burns  only;  in  the  Princess  Eoyal  and  the  Ti<jcr  nil  the 
deaths  (19  and  20  respectively)  were  from  shell  wounds.  There  were 
no  deaths  from  scalds. 

Died  of  Wounds. — There  were  many  cases  of  combined  injury,  but 
the  chief  causes  of  death  in  27  were  shell  wounds  and  in  46  were  burns. 
In  the  Malaya  all  the  cases  under  this  heading  died  from  burns. 
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Table  I. — Battle  of  Camperdown — Casualties. 

Ships 

Complements 

Killed 

Wounded 

il  casualties 
of  complei 

Russel  ... 

584 

— 

7 

1-19 

Director 

485 

— 

7 

1-44 

Montagu 
Veteran 

584 
485 

3 

4 

21 

1-36 
5-15 

Monarch 

593 

36 

100 

.. 

Poiverfu  I 
Monmouth 

584 

485 

10 
5 

78 
22 

15  06 
5-56 

Triumph 
Venerable 

634 

587 

29 
15 

55 
62 

13-24 
1311 

Ardent  ... 

485 

41 

107 

30-51 

Bedford 

584 

30 

41 

1215 

Lancaster 

485 

3 

18 

4-32 

Belligueux 
Isis 

485 
338 

25 

■1 

78 
21 

21-23 

6-80 

Totals 


7,398 


203 


622 


Total  force  at  Camperdown,  8,221. 
Total  casualties  per  cent,  of  force,  1003. 


Table  II. — Battle  of  the  Nile — Casualties. 


i  casualties 

Ships 

Complements 

Killed 

Dded 

pei    I 
of  complement 

Goliath 

584 

21 

41 

10-61 

Zea  lous 

584 

1 

7 

1-36 

Orion    . . . 

•r'M 

13 

•2'.' 

719 

Audacioiis 

584 

1 

35 

6-16 

Tlieseus 

584 

5 

30 

5-99 

Vanguard 

589 

30 

76 

.. 

Minotaur 

634 

23 

.. 

13*72 

Defence 

584 

4 

11 

.. 

Bellerophon 

584 

49 

148 

.. 

Majestic 

584 

50 

143 

.. 

Sir  if t  sure 

584 

7 

±2 

.. 

Alexander 

584 

14 

58 

.. 

l,e<  aider 

338 

0 

14 

414 

Totals 


7.101 


218 


678 


Total  force  at  the  Nile,  7 
Total  casualties  pet  com.  of  torce,  11-22. 
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Table  III.— Battl 

Ships 

Complements  on 

October  21,  1S00* 

Victory 

815 

Royal  Sovereign.. 

Sll 

Britannia 

786 

Temeraire 

711 

Prince  ... 

679 

Neptune 

595 

Dreadnought 

703 

Tonnant 

664 

Belle  isle 

556 

Revenge 

610 

Mars     ... 

621 

Spartiate 

599 

Defiance 

582 

Conqueror 

622 

Defence 

568 

Colossus 

617 

Leviathan 

592 

Achille  ... 

605 

Bellerophon 

569 

Minotaur 

586 

Orion    ... 

543 

Siviftsiire 

557 

Ajax 

668 

Thunderer 

556 

Polyphemus 

461 

Africa    ... 

475 

Agamemnon 

475 

Euryalus 

273 

Naiad  ... 

275 

Phcebe  ... 

294 

Sirius    ... 

258 

... 

31 

Entreprenante     . 

35 

Battle  of  Trafalgar— Casualties. 


Killed 

57 

47 
10 
47 

10 
7 

26 

33 

28 

29 

3 

17 

3 

7 

40 

4 

13 

27 

3 

1 

9 

2 

4 

■2 

18 
2 


w        ,    ,                     Total  casualties  -- 
n  ounaeu            per  cent_  of  complement 

102 

19-50 

94 

17-38 

42 

6-61 

76 

17-29 

34 

7-39 

26 

4-69 

50 

11-44 

93 

22-66 

51 

12-95 

69 

15-78 

20 

3-83 

53 

12-02 

9 

1-92 

29 

6-33 

160 

32-41 

22 

4-39 

59 

11-90 

123 

26-36 

22 

4-26 

23 

4-41 

8 

3-05 

9 

1-64 

12 

2-87 

4 

1-30 

44 

13-05 

S 

210 

Totals 


17,772 


449 


1,242 


Total  force  at  Trafalgar,  17,772. 
Total  casualties  percent,  of  force,  9-51. 


*  Numbers  oh  Board  on  October  21,  1805.-    Neither  the  total  force  at  Trafalgar 
nor  the  complements  of  the  ships  oan  be  found  in  any  historical  account  i 
battle.     These  figures  have  been  obtained  from  the  Admiralty  Muster   Books, 
preserved  at  the  Public  Records  Office.     The  majority  of  musters  took  phi 
October  20,  1H05,  but  some  a   few  days  earlier.     For  various  reasons  only   t lie 
"  numbers  mustered"  have  been  taken. 
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Nature  of  the  Wounds. — Amongst  those  that  died  from  wounds  and 
amongst  the  wounded  were  the  following  compound  fractures  :  skull  14, 
upper  jaw  1,  lower  jaw  2,  clavicle  3,  scapula  2,  humerus  13,  ulna  2, 
spine  2,  ribs  (with  chest  penetration)  5,  pelvis  (crest  of  ilium)  1, 
femur  12,  tibia  and  fibula  15,  tibia  2,  fibula  3,  pulping  of  feet  1.  There 
were  several  cases  of  eye  injury  requiring  enucleation,  and  many  of 
injury  to  the  hands  or  feet,  necessitating  amputation  of  fingers  or  toes. 
In  the  majority  of  the  slightly  wounded  cases,  the  lesions  were  lacerated 
wounds  of  the  soft  parts,  caused  either  by  minute  shell  splinters,  by 
splinters  formed  by  parts  of  the  ship,  or  by  shrapnel  in  a  few  instances. 

Bums. — The  burns  were  caused  either  by  the  momentary  flash  of 
enemy  shell  explosion  (chiefly  noticed  in  light  cruisers  and  small  craft) 
or  by  ignition  of  cordite.  The  former  produced  the  more  numerous 
cases,  but  in  the  burns  from  cordite  ignition,  owing  to  the  more 
prolonged  exposure  to  the  flame,  the  mortality  was  much  greater  than 
in  those  caused  by  shell  explosion.  The  large  majority  of  the  deaths 
from  burns  on  board  the  ships  resulted  from  cordite  ignition;  in  the 
Malaya  65  deaths  were  from  this  cause.  Amongst  the  surviving 
wounded,  it  was  noted  also  that  burns  from  cordite  ignition  were  the 
more  extensive  and  became  the  more  septic.  The  exposed  parts  of 
the  body,  the  face,  neck,  scalp  and  extremities,  were  burnt  in  nearly  all 
cases,  and  in  15  the  trunk  was  affected  also. 

There  were  only  6  cases  of  scald  (caused  by  burst  steam-pipes). 

Gas  Poisoning. — The  few  cases  of  gas  poisoning  which  occurred, 
were  caused  by  the  burning  of  cordite  or  by  shell  explosion.  I  believe 
there  is  no  evidence  that  the  enemy  used  poisonous  gases  in  their  shells. 
Six  cases,  two  of  which  proved  fatal,  were  due  to  nitrous  gases,  the 
symptoms  appearing  at  a  considerable  interval  after  inhalation  and, 
in  the  fatal  cases,  including  cough,  expectoration,  dyspnoea,  cyanosis 
and  rales,  indicative  of  oedema  of  the  lungs.  In  the  remainder  of  the 
cases  (5)  the  effect  was  produced  probably  by  a  mixture  of  gases, 
including  carbon  monoxide ;  in  one  of  these  on  board  the  Tiger,  death 
occurred  very  rapidly. 

So  long  ago  as  1598,  George  Whetstone,  an  Elizabethan  gallant, 
poet,  soldier  and  traveller,  in  a  work  which  is  probably  the  earliest 
devoted  to  Naval  medicine  in  our  language,1  wrote  :  "  In  the  expeditions 
of  our  time  to  the  Southern  parts,  from  whence  in  this  and  former  ages 
the  English  have   returned   with    renowned    victory,    yet  exceedingly 

1  C.   Singer,  "The  Cures  of  the  Diseased  in  Forraine  Attempts  of  the  English  Nation, 
London,  1598,"  p.  2G. 
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oppressed  with  extreme  and  penurious  sickness,  that  hath  much  more 
prevented  the  proceeding  and  performing  of  their  pretensions  than  the 
power  of  enemies."  We  have  only  to  glance  through  the  centuries  to 
find  how  often  history  has  been  repeated  and  how  true  is  Whetstone's 
saying  even  as  applied  to  our  own  times.  Though  a  war  to  involve 
this  country  may  seem  far  distant  and  we  hope  will  never  occur  again, 
it  will  be  our  duty  to  leave  nothing  to  chance  and  to  safeguard  future 
generations  by  all  the  means  in  our  power.  I  venture  to  think  that  in 
this  direction  the  War  Section  of  the  Koyal  Society  of  Medicine  will 
exert  a  great  and  lasting  influence. 


DISCUSSION. 

General  Sir  John  Goodwin  :  Ladies  and  Gentlemen, — I  would  ask  you  to 
join  with  me  in  according  a  very  sincere  and  hearty  vote  of  thanks  to  Sir  Robert 
Hill  for  the  extremely  interesting  address  to  which  we  have  just  listened  with 
so  much  pleasure.  Most  of  us,  in  our  younger  days,  read  the  accounts  of 
naval  actions  and  sea  warfare  by  Captain  Marry  at.  The  horrors  of  a  naval 
engagement  in  those  days  pale  into  insignificance  when  compared  with  the 
concomitants  of  modern  warfare — high  explosives,  cordite  flashes,  torpedoes,  ax. 
What  must  impress  one  greatly  is  that  whereas  in  those  days  casualties  may 
have  been,  and  doubtless  were,  less  appalling  in  their  individual  severity  yet 
owing  to  the  lack  of  anaesthetics  and  modern  appliances  the  relief  to  suffering 
which  could  be  afforded  must  have  been  infinitely  less  than  is  nowadays, 
owing  to  the  advance  in  surgical  science,  possible.  An  interesting  point, 
brought  forward  by  Sir  Robert  Hill,  is  the  fact  that  gas  shells  were  not  used 
by  the  enemy  in  sea  warfare  during  any  of  the  recent  naval  engagements. 
These  gas  shells  formed  a  powerful  and  formidable  weapon  in  our  land  engage- 
ments, and  it  is  a  matter  of  relief  to  know  that  the  Navy  was,  at  all  events, 
spared  one  of  the  horrors  of  war.  Sir  Robert  Hill's  address,  and  the  figures 
as  to  casualties  with  which  he  has  furnished  us,  have  been  of  the  very  greatest 
interest  to  me,  and,  I  feel,  also  to  all  of  you.  I  have  very  great  pleasure  in 
proposing  a  very  hearty  vote  of  thanks  to  him. 

Sir  John  Bland-Sutton  :  It  is  a  great  pleasure  to  have  the  opportunity 
of  seconding  the  vote  of  thanks,  for  Sir  Robert  Hill  is  an  old  friend  and  fellow- 
student.     Much  criticism  has  been  aroused  in  recent   years  by  the  splitting 
process   which  had  prevailed  in  the   surgical    half  of    the  pre- Amalgamation 
Society;  since  the  famous  amalgamation,  division  has  prevailed.  Orthopedics 
and  Proctology  have  become  sub-sections,  and  now  it  is  proposed  that  In 
should  become  an  independent  section,  by  subtraction  :  now  fortunately 
War  Section  has  become  an   addition,  for  in  after-dinner  speeches   before   the 
war  we  glibly  talked  of  and  drank  to  the   Navy,  Army  and   Auxiliary  Fon 
D — C 
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in  this  new  Section  all  these  are  combined.  The  war  has  so  cemented  them, 
and  with  them  the  civilian  medical  men  who  co-operated  with  the  Imperial 
Forces  and  performed  such  useful  work  during  the  war.  This  noble  Home  of 
the  Eoyal  Society  of  Medicine  is  a  fitting  place  for  such  an  important  Section. 
Surely  it  is  an  auspicious  beginning  that  the  Section  should  have  been  estab- 
lished during  the  distinguished  Presidency  of  Sir  Humphry  Eolleston,  a  Eear- 
Admiral,  with  the  assistance  of  one  with  a  genius  for  organization  like  Sir  John 
MacAlister,  and  an  Inaugural  Address  from  its  first  President,  Kear- Admiral 
Sir  Eobert  Hill.  Hercules  from  his  foot,  and  so  with  Sir  Eobert  Hill ;  when 
we  dissected  at  the  same  tables  my  friend  also  found  opportunity  to  distinguish 
himself  at  sports,  and  the  same  vigour  which  he  applied  to  the  football  has 
enabled  him  to  rise  to  the  summit  of  his  profession  with  honour,  distinction, 
and  the  affection  of  his  brother  officers.  It  has  been  well  said  that  as  a  rule 
naval  men  write  little  and  the  little  writing  done  by  them  is  forgotten  in  books 
of  travel,  in  State  papers,  or  buried  in  archives  in  the  vaults  of  the  Admiralty. 
Seamen,  we  know,  are  powerful  in  expletives,  but  some  possess  the  power  of 
literary  expression.  We  had  an  opportunity  of  proving  this  when  Commander 
Horace  Stephen  lectured,  to  a  select  few,  on  the  Limitations  of  Naval  Surgery 
in  Action.  His  powerful  description  of  the  effects  of  the  flash  produced  by 
the  ignition  of  a  large  quantity  of  cordite  on  a  battleship  made  a  great 
impression.  The  flash  passed  along  the  covered  ways  killing  the  men,  and 
some,  so  suddenly,  that  they  remained  upright  though  dead.  The  description 
immediately  recalled  to  my  mind  the  seventh  plague  of  Egypt  in  which 
reference  is  made  to  the  "  thunder  and  hail  and  the  fire  ran  along  upon  the 
ground."  The  post  of  surgeon  in  the  Navy  teaches  the  young  man  to  be 
resourceful,  self-reliant  and  confident.  The  youngest  man  may  be  called  upon 
to  deal  with  a  serious  accident,  or  to  deal  with  an  uncomfortable  disorder  in 
an  officer  of  high  rank  which  may  try  his  nerve.  Lord  Kitchener,  during  the 
war,  crossed  to  France  in  a  destroyer.  He  was  a  bad  sailor,  and  asked  the 
surgeon,  a  very  young  officer,  recently  appointed,  for  some  bromide.  The 
officer  was  somewhat  bewildered  as  to  the  dose  and  after  some  anxious  con- 
sideration gave  Lord  Kitchener  15  gr.,  who,  in  a  little  while,  went  to  sleep, 
more  probably  from  fatigue  than  from  the  salt.  Then  the  surgeon's  anxiety 
was  great  for  fear  he  had  given  him  5  gr.  too  much  !  His  description  of  the 
way  he  listened  to  the  great  soldier's  breathing  and  snoring  to  assure  himself 
that  he  was  alive  was  amusing,  and  his  joy  was  great  when  entering  harbour 
to  find  him  awake  and  refreshed  by  the  journey.  In  the  Navy  men  learn  to 
think  and  act  for  themselves,  and  in  this  new  Section  we  may  hope  to  hear 
accounts  of  their  actions  and  resourcefulness  on  common  ground  where  they 
can  be  discussed  in  a  friendly  spirit.  The  Section  had  a  great  future.  In 
seconding  the  vote  of  thanks  the  seconder  wished  Sir  Eobert  Hill  all  success 
during  his  presidency. 


XKHar  Section. 

President — Surgeon  Rear- Admiral   Sir   Robert   Hill,  K.C.M.G.. 

C.B.,    C.V.O.,   R.N. 


Prevention  of   Disease  on  Active  Service.1 
By  General  Sir  John  Goodwin,  K.C.B.,  C.M.G*,  D.S.O. 

The  Royal  Society  of  Medicine  has  done  me  the  honour  of  asking 
me  to  read  a  paper.  After  reviewing  in  my  mind  the  many  and  diverse 
subjects  on  which  I  might  speak,  I  thought  that  it  might  possibly  be  of 
interest  if  I  addressed  you  on  the  subject  of  prevention  of  disease  on 
active  service,  that  being  a  problem  upon  which  the  Army  Medical 
Service  has  been  very  closely  engaged  during  the  last  five  years.  At 
the  same  time  I  would  point  out  that  this  subject  is  so  vast  and  so 
important  that  it  will  be  impossible  for  me  to  do  more,  in  the  brief  time 
at  my  disposal,  than  deal  very  superficially  with  the  question. 

Some  fourteen  years  ago  I  had  the  honour  of  reading  a  paper  on 
this  subject  at  the  Royal  United  Service  Institute,  and  a  few  weeks  ago, 
when  sorting  a  mass  of  old  documents,  I  came  across  a  copy  of  this 
paper,  the  existence  of  which  I  had  almost  forgotten.  On  re-readir,_ 
I  noticed  that  at  the  commencement  of  that  paper  I  said  :  "  The  future 
success  of  an  army  in  the  field  must,  and  will,  to  an  enormous  extent, 
depend  on  the  efficiency  with  which  measures  for  the  prevention  of 
disease  are  carried  out."  In  the  light  of  our  present  day  knowledge 
and  experience  we  might  think  that  that  statement  was  a  truism  which 
it  was  quite  needless  to  state,  but  I  would  remind  you  that  fourteen  \  < 
ago  it  was  by  no  means  so  generally  accepted  as  it  is  now.  Matters 
have  changed  greatly  for   the  better  since  then,  and  1  believe  that  it  is 

1  At  a  meeting  of  the  Section,  held  December  S,  1919. 
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largely  owing  to  the  unceasing  and  unwearying  efforts  in  the  direction  of 
education  and  training  in  army  hygiene  for  the  ten  years  preceding  the 
war  that  our  success  has  resulted. 

I  propose  to  review,  very  briefly,  some  of  the  various  communicable 
diseases  which  have  threatened  our  Armies  in  the  recent  war,  and  the 
means  which  have  been  adopted  towards  meeting  them. 

The  Typhoid  Geoup  of  Diseases. 

This  group  has,  of  course,  always  engaged  our  very  close  attention. 
When  we  consider  the  history  of  past  wars,  we  may  easily  realize 
that  the  typhoid  group  of  diseases  must  always  loom  in  the  foreground 
as  an  ever-present  danger,  a  possible  factor  for  great  evil,  if  not, 
indeed,  for  failure  and  disaster. 

The  following  are  a  few  statistics  regarding  enteric  fever  in 
former  wars : — 

Franco-German  War. — German  Army :  72,393  cases  of  enteric, 
with  6,965  deaths.  Number  of  German  troops  which  crossed  the 
frontier  was  1,146,000. 

Busso-Turkish  War. — Army  of  the  Caucasus :  24,475  cases  and 
8,900  deaths  in  a  strength  of  246,000. 

Spanish- American  War  in  Cuba. — Americans:  20,738  cases,  with 
1,810  deaths,  in  a  strength  of  107,973.  Admissions  88'5  per  1,000 
in  1898. 

Boer  War. — British  Forces :  57,684  cases,  with  8,022  deaths. 
Total  strength,  530,000;  average  strength,  208,226. 

Busso- Japanese   War. — 17,033  cases  on  the  Russian  side. 

French  Operations  in  Tunis. — 4,200  cases,  with  1,039  deaths,  in 
a  strength  of  20,000. 

These  are  grievous  and  alarming  statistics.  Now  let  us  consider 
a  few  figures  regarding  the  recent  war.  Firstly,  as  regards  the 
French  army  : — 

First  three  months  of  the  war 
November  1,  1914,  to  October  31,  1915 
November  1,  1915,  to  October  31,  1916 

Inoculation  was  not  made  compulsory  in  the  French  Army  until 
March  28,  1914,  and  only  about  125,000  men  had  been  inoculated 
at  the  time  of  mobilization.  If  incidence  and  mortality  had  remained 
what  they  were  at  the  end  of  1914  the  number  of  cases  would  have 
exceeded  .1,000,000  and  deaths  145,000. 


Cases 

Deaths 

8,191 

3,076 

87,618 

8,614 

17,656 

700 
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Now,  as  regards  the  British  Armies  in  France.  From  the  com- 
mencement of  the  war  until  December  31,  1918,  we  had  7,423  cases, 
with  266  deaths,  in  an  average  strength  of  1,200,000. 

I  think  you  will  agree  with  me  that  these  are  satisfactory  figures, 
and  show  a  very  great  improvement  over  those  of  any  previous 
campaign.  If  you  ask  me  to  what  I  ascribe  this  improvement  I  would 
reply  that,  in  my  opinion,  it  is  due  to  the  advance  of  our  scientific 
knowledge  regarding  this  and  kindred  diseases,  to  the  immense  strides 
which  have  been  made  regarding  water  purification,  disposal  of  waste 
products  and  field  sanitation  generally,  to  the  improved  education  in 
hygiene  of  the  Army  as  a  whole,  and  last,  but  not  least,  to  the  increase 
in  preventive  inoculation. 

As  regards  typhoid  and  para-typhoid  vaccine,  during  the  five  years 
of  the  war  25,068,271  c.c.  of  vaccine  were  issued.  We  owe  a  deep  debt 
of  gratitude  to  the  Inoculation  Department  of  St.  Mary's  Hospital, 
which,  during  the  first  six  months  of  the  war  supplied  us  with  1£ 
million  c.c.  of  typhoid  vaccine. 

I  said  just  now  that  our  knowledge  and  our  methods  had  advanced 
during  recent  years.  I  think  that  one  index  to  this  advance  is  furnished 
by  the  fact  that  the  vaccine  department  of  our  Royal  Armv  Medical 
College — a  college  which  only  came  into  existence  after  the  South 
African  War — has  made  and  issued  during  the  last  five  years  enormous 
quantities  of  vaccines,  of  which  I  might  mention  the  following  : — 


Typhoid  and  paratyphoid 

Cholera 

Pneumococcus 

Dysentery 

Influenza 


Cubic  centimeties 

23,202,789 

8,507. 

84,188 

99,225 

1,806,335 


There  are  some  things,  however,  the  value  of  which  cannot  be 
expressed  by  figures  or  statistics,  and  yet  which  have  a  power  and 
produce  an  effect  which  are  beyond  calculation,  and  amongst  these 
I  would  say  that  I  believe  that  the  instruction  of  our  officers  in 
hygiene  and  pathology,  which  has  been  carried  out  at  the  Royal 
Army  Medical  College  since  its  institution  has  had  an  effect  throughout 
the  whole  Army  which  has  been  of  incalculable,  though  possibly 
intangible  value. 

You  may  notice  that  I  have  not  made  reference  to  the  comparative 
ratio  between  deaths  from  disease  and  deaths  from  wounds.  As  you 
know,  in  previous  campaigns  the  deaths  from  disease  have  enormously 
preponderated,    but  I  have  purposely    omitted   to    mention    the    com- 
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parative  ratios  in  the  recent  war  —  satisfactory  though  these  are 
from  a  hygienic  standpoint — because  I  think  that  perhaps  we  might 
be  prone  to  fail  to  realize  the  enormous  influence  which  has  been 
exercised  by  modern  weapons  of  warfare  in  raising  the  ratio  of 
deaths  from  wounds  as  compared  with  deaths  from  disease. 

Dysentery. 

We  know  from  our  histories  of  previous  campaigns  that  this  disease 
has  always  been  a  scourge  of  armies  in  the  field,  and  has  also  been  a 
danger  to  civilian  populations  owing  to  the  distribution  of  infection  by 
"  carriers"  of  the  disease.  Epidemics  have  usually  occurred  in  associa- 
tion with  rapid  and  widespread  movements  of  troops.  In  the  recent 
war  it  has  occurred  on  different  army  fronts  during  periods  of  great 
military  activity,  and  when  troops  first  came  in  contact  with  defective 
sanitation  amongst  Eastern  populations. 

The  disease  first  made  its  appearance  in  France  in  1916,  and  the 
greatest  incidence  occurred  in  August  and  September  of  the  years  1916, 
1917  and  1918.  Elaborate  arrangements  were  made  for  early  and 
accurate  diagnosis.  Specialist  pathologists  and  well  equipped  laboratories 
were  established,  and  arrangements  were  made  for  treatment  at  certain 
dysentery  centres  by  specially  qualified  officers.  All  suspected  cases 
were  at  once  taken  out  of  the  line  and  kept  under  observation. 

As  regards  preventive  measures,  I  may  sum  them  up  as  follows  : — 

(1)  Precise  diagnosis. 

(2)  Control  of  cases  and  "  carriers." 

(3)  Isolation  of  all  suspects. 

(4)  Careful  sanitary  supervision  and  control. 

(5)  Care  of  food  supplies  and  food  handling. 

(6)  Education  as  to  personal  cleanliness. 

In  the  future  I  hope  that  we  may  add  inoculation. 

In  the  United  Kingdom  we  have  endeavoured  to  protect  the  civil 
population  by  the  provision  of  special  hospitals,  laboratories,  pathologists 
and  clinicians  for  the  diagnosis,  control  and  treatment  of  all  cases  and 
carriers  arriving  in  this  country.  I  think  we  may  regard  the  above 
measures  as  efficacious  when  we  consider  the  fact  that  we  had  only  132 
deaths  (the  great  majority  of  which  occurred  in  those  suffering  from  a 
Shiga  infection)  from  the  disease  in  France ;  while  as  regards  this 
country  although  we  have  historic  evidence  of  epidemics  associated 
with  the  return  of  infected  soldiers  from  seats  of  war,  and  although  in 
the  present  instance  the  return    of    cases  and  carriers  is  beyond    all 
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previous  record,  yet  there  have  only  been  one  or  two  isolated  domestic 
occurrences  of  the  disease  which  might  be  attributed  to  imported 
infection. 

Malaria. 

As  in  previous  wars,  so  in  our  recent  campaigns,  malaria  has  proved 
to  be  a  terrible  source  of  loss  of  strength  to  our  Armies.  Consider 
the  extensive  and  long-occupied  army  fronts  of  Macedonia,  Palestine, 
Mesopotamia,  East  Africa,  Egypt  and  Italy  during  the  years  1915  to 
1918,  and  you  will  realize,  as  the  medical  authorities  did,  the  inevitable 
results  of  campaigning  in  those  areas  for  at  least  six  months  of  the 
year.  During  those  months  changes  of  area  of  occupation  meant  rapid 
and  continuous,  and,  in  some  areas,  massive  infection  owing  to  continued 
exposure  to  the  bites  of  mosquitoes. 

Measures  of  Control  in  the  Field. — The  problems  of  quinine  pro- 
duction, supply  and  distribution  were  controlled  by  international  com- 
mittees, and,  in  spite  of  the  enormous  demand,  distribution  was  so  well 
controlled  that  almost  at  no  time  on  any  front  did  serious  shortage 
occur.  Specialists  in  malaria  were  provided,  and  laboratories  for 
diagnosis  and  research,  special  hospitals,  camps  and  bases — e.g.,  at 
Malta,  to  which  cases  might  be  removed  and  treated  efficiently  with- 
out the  chance  of  continued  infection.  One  can  hardly  do  more  than 
enumerate  some  of  the  many  measures  which  were  undertaken  in  order 
to  combat  the  incidence  of  this  disease.  Screened  buildings  in  mosquito- 
infested  areas,  mosquito  nets  for  tents,  hospitals  and  billets,  veils  and  net- 
ting to  protect  the  soldiers  when  exposed  on  duty,  culicifuges,  ointments, 
lotions,  Sec.  All  these  measures  demanded  initiation,  administration 
and  execution  to  an  extent  never  before  called  for.  Sanitary  opera- 
tions were  conducted  continuously,  swamps  were  drained,  streams  and 
ditches  drained,  channelled  and  oiled;  isolation  and  screening  of  native 
populations  in  villages  in  proximity  to  camps  were  undertaken,  and  the 
people  as  well  as  the  soldiers  were  educated  in  the  facts  as  to  the  cam 
and  prevention  of  malaria. 

We  have  certainly  vastly  increased  our  knowledge  as  to  the  varieties 
and  habits  of  mosquitoes  in  different  parts  of  the  world  us  well  as  of 
conditions  of  temperature  and  other  influences  affecting  the  occurrence 
and  malignancy  of  malaria.  From  the  end  of  1916  to  the  present  time 
cases  of  malaria,  potentially  infective,  have  been  returning  to  this 
country,  and  measures  were  taken  to  protect  the  civilian  population  and 
to   prevent  indigenous  infection   amongst  our  troops.     Consultants  in 
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malaria,  with  appropriate  staffs,  were  appointed  to  ensure  adequate 
measures  and  efficient  control.  Special  hospitals,  with  experienced 
medical  officers,  were  established  for  malaria  cases.  In  conjunction 
with  the  Local  Government  Board,  measures  of  defence  in  camps  were 
undertaken  by  the  military  authorities  with  a  view  to  preventing  the 
spread  of  infection  to  the  civil  population,  especially  in  such  areas  as 
had  been  notoriously  subject  to  ague  or  malaria  in  the  past.  Con- 
centration camps  were  established  in  order  to  increase  control  and  treat- 
ment, to  limit  the  distribution  of  infective  cases  and  to  ensure  that 
adequate  treatment  was  given  over  a  certain  period. 

I  think  that  our  information  to  date  warrants  our  saying  that  there 
has  been  a  creditably  small  infection  in  this  country,  smaller  than 
had  been  anticipated,  and  I  believe  that  the  continuance  for  the  next 
year  or  two  of  this  preventive  work  will  prevent  any  serious  outbreak 
of  malaria  in  England. 

Time  does  not  permit  me  to  enter  into  a  discussion  of  cholera, 
typhus,  plague,  tetanus  or  other  diseases  with  which  we  have  had  to 
deal,  suffice  it  to  say  that  each  one  has  appeared  on  the  horizon, 
has  threatened  ominously,  has  been  met  and,  I  believe,  has  been 
combated  satisfactorily. 

Food  and  Clothing. 

One  of  the  main  objects  for  which  the  Army  Medical  Service 
exists  is  in  order  that  an  army  may  be  maintained  in  such  con- 
dition that  it  may  successfully  gain  ascendancy  over  the  enemy.  Of 
the  actual  fighting  qualities  of  our  Army  I  shall  say  nothing,  they  are 
well  known  to.  all  of  you,  but  the  greatest  optimist  could  not  expect 
an  army  to  retain  its  fighting  capabilities  if  it  were  decimated  by 
disease.  It  consequently  behoves  us  to  see  that  our  Army  is  adequately 
protected. 

An  army,  if  it  is  to  remain  an  efficient  fighting  force,  must  be 
properly  clothed,  well  fed,  supplied  with  pure  water,  and  protected 
from  disease.  As  to  feeding  and  clothing,  I  can  only  say  that  I  do  not 
believe  that  ever,  in  the  history  of  the  world,  has  an  army  been  so  well 
fed  and  so  well  clothed  as  our  Army  has  been  during  the  recent  war,  and 
I  would  ask  you  to  bear  in  mind  that  it  has  been  fighting  in  every 
variety  of  climate,  from  the  tropics  to  the  sub-arctic  regions,  and  under 
every  possible  condition.  For  this  feeding  and  clothing  we  have  to 
thank  the  Quartermaster-General's  Department,  with  which  the  medical 
directorate  is  in  the  closest  touch  on  all  these  questions. 
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Preventive  Measures  and  Discipline. 

Now,  as  to  the  measures  which  are  necessary  for  the  prevention  of 
disease,  here  I  find  myself  confronted  with  such  a  colossal  subject  that 
I  feel  I  can  hardly  enter  upon  it.  I  could  talk  for  hours  on  the  measures 
which  have  been  adopted  during  the  recent  war  for  the  ensurement 
of  adequate  conservancy,  for  the  provision  of  a  pure  water  supply,  for 
the  inoculation  of  troops*  against  enteric,  cholera,  plague,  &c,  for  the 
action  taken  to  meet  tetanus  and  gas  gangrene,  both  of  which  seriously 
threatened  us  at  various  times,  but  I  feel  that,  in  the  limited  time,  I 
cannot  attempt  to  enter  into  details,  but  must  confine  myself  to  the 
broader  aspects  of  the  question. 

There  are  two  great  principles  which,  to  my  mind,  underlie  and 
govern  disease  prevention  in  the  Army,  and  these  are  discipline  and 
education.  A  short  time  ago  I  was  reading  Ludendorff's  "  Memoirs." 
He  says  :  "  Discipline  is  the  only  basis  on  which  an  army  can  be 
trained  for  war  ;  discipline  is  not  intended  to  kill  character  but  to 
develop  it.  The  purpose  of  discipline  is  to  bring  about  uniformity 
in  co-operating  for  a  common  goal."  Quite  so,  but  discipline  will  be 
immensely  facilitated  and  strengthened  if  officers  and  men  are  so 
educated  and  instructed  as  to  understand  the  reason  of  measures 
which  are  ordered  to  be  carried  out,  the  "  why  and  wherefore "  of 
those  hygienic  recommendations  which  are  insisted  upon  by  the 
medical  authorities. 

I  apologize  for  again  quoting  from  my  lecture  of  many  years  ago  as 
follows:  "  While  fully  recognizing  that  it  is  the  duty  of  medical  officers 
to  make  recommendations,  and  to  do  all  in  their  power  to  ensure  that 
every  possible  measure  for  the  prevention  of  disease  is  carried  out,  I 
would  point  out  that,  unless  regimental  and  staff  officers  are  in  sym- 
pathy with  such  recommendations;  and  unless  both  they  and  also  the 
non-commissioned  officers  and  men  under  them,  understand  the 
reason  of  the  preventive  measures,  recognize  their  importance,  and 
endeavour  efficiently  and  intelligently  to  carry  them  out,  it  is 
extremely  improbable  that  a  successful  result  will  be  obtained."' 

The  Kegimental  Medical  Offices. 

I  still  hold  that  view,  and  consequently  I  am  convinced  that  we 
must  persistently,  unceasingly  and  unwearyingly  cany  on  the  work 
of  educating   all  ranks  of  the  Army  in  this  most  important    subject. 
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There  must  be  mutual  understanding  and  co-operation,  we  medical 
men  must  understand  the  difficulties  and  exigencies  of  active  service 
and  the  military  necessities  of  every  campaign,  and  we  must  be  able  to 
show  that  our  recommendations  and  measures  are  sound  and  practical, 
and  that  they  will  conduce  to  the  efficiency  of  the  Army  and  to  the 
final  successful  outcome  of  the  war.  This  must  be  done,  not  only 
by  the  heads  at  the  War  Office,  but  also  by  every  medical  officer  in 
the  force ;  each  individual  must  be  constantly  thinking,  striving  and 
educating.  I  have,  I  am  sorry  to  say,  heard  it  said  that  a  regimental 
medical  officer  had  an  idle  life  ;  I  have  even  heard  it  said  that  his  work 
did  not  occupy  him  for  more  than  an  hour  or  so  daily.  Regarding  this, 
I  cannot  do  better  than  quote  Sir  Wilmot  Herringham  who,  in  his  book, 
"  A  Physician  in  France,"  says :  "I  have  heard  that  some  regimental 
medical  officers  complained  that  their  work  took  them  only  half  an 
hour  a  day,  and  others  that  it  was  not  important  enough  to  require  a 
qualified  doctor.  I  have  no  hesitation  whatever  in  saying  that  such 
officers  did  not  know  or  do  their  duty."  I  entirely  and  absolutely  agree 
with  Sir  Wilmot,  and  most  cordially  endorse  his  dictum.  I  think  I  may 
speak  as  one  having  knowledge  for  I  have  myself  been  "  through  the 
mill  "  and  have  in  my  younger  days  been  a  regimental  medical  officer 
on  active  service. 

In  later  years,  when  inspecting  medical  arrangements,  I  have  been 
very  much  impressed  with  the  varying  qualities  of  regimental  medical 
officers.  To  take  one  example,  which  is  I  am  glad  to  say  typical  of  the 
majority — the  regiment  is  in  good  form,  the  medical  officer  is  popular, 
he  is  consulted  by  everyone  from  the  Colonel  downwards,  the  inoculation 
percentage  is  very  high,  the  sick  rate  is  very  low,  all  sanitary  recom- 
mendations are  carried  out,  conservancy  is  as  nearly  as  possible  perfect. 
Ask  this  medical  officer  if  he  finds  his  life  idle,  and  he  will  reply  "  No, 
the  day  is  not  long  enough  to  get  through  the  work."  Now  take  the 
exceptional  case,  that  of  the  medical  officer  who  finishes  his  work  in 
half  an  hour.  Ask  a  dozen  questions — "  What  is  your  enteric  inoculation 
percentage?"  "What  have  you  done  in  the  way  of  training  your 
regimental  sanitary  detachment?"  "How  is  your  water  purified?" 
"  What  teaching  are  you  carrying  out  to  officers  and  men  regarding 
disease  prevention?"  Then  go  around  the  regimental  lines,  visit  the 
kitchens,  dining  rooms  or  tents,  the  conservancy  arrangements,  &c,  and 
I  should  be  very  much  astonished  if,  at  the  end  of  a  couple  of  hours, 
that  regimental  medical  officer  was  not  extremely  crest-fallen,  extremely 
conscious  of  his  shortcomings  in  the  past,  and  extremely  anxious  to 
make  amends  in  the  future. 
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The  Soldier  and  his  Health. 

My  experience  of  the  British  soldier  is  that  he  is  very  anxious 
to  learn,  and  always  ready  to  take  an  intelligent  interest  in  the  why  and 
wherefore  of  all  rules  concerning  his  health.  He  may  not  be  able  fully 
to  grasp  scientific  details,  but  if  he  even  understands  main  principles 
something  has  been  accomplished.  I  remember  many  years  ago  a 
medical  officer  gave  a  lecture  on  the  prevention  of  enteric  fever  to 
a  roomful  of  non-commissioned  officers  and  men.  A  general  officer 
happened  to  come  round  ;  he  was  greatly  interested  and,  on  the 
conclusion  of  the  lecture,  he  said  :  "  Now  I  want  to  see  if  the  men 
understand  what  you  have  told  them,  so  I  shall  call  a  man  up  on  the 
platform  to  tell  us  what  he  has  learned."  The  General  looked  around 
the  audience  and  every  man  endeavoured  to  avoid  catching  his  eye. 
One  unlucky  wight  was,  however,  selected,  and  unwillingly  mounted 
the  platform.  After  considerable  throat-clearing  and  hesitation  he 
said  :  "  Well,  there's  things  called  germs,  they  live  in  water  and  other 
places,  and  these  'ere  flies  carries  them  about  and  spits  them  on  your 
food.  If  you  get  one  of  those  germs  inside  you  you're  a  '  case,"  and  if 
you  get  more  than  one  it's  likely  you'll  be  for  the  box,  so  you've  got  to 
look  out."  This  caused  a  good  deal  of  amusement  but,  personally. 
I  think  that  the  man,  who  had  probably  never  heard  a  lecture  of  the 
sort  before,  had  grasped  a  good  deal  of  valuable  knowledge  and  had 
expressed  it  very  pithily. 

A  Tribute  to  Civil  Health  Officials. 

I  cannot  over-emphasize  the  importance  of  education  in  hygiene, 
not  only  in  the  Army,  but  also  in  the  civil  community,  and  I  should  like 
here  to  pay  a  tribute  to  the  many  members  of  the  civil  Public  Health 
Service  who  held  commissions  in  the  R.A.M.C.  during  the  War. 
As  far  as  possible  they  were  employed  in  the  Sanitary  Service  oi  the 
Army  at  home  and  overseas.  In  almost  every  case  the  post  of 
D.A.D.M.S  (Sanitation)  at  Army  Headquarters  was  filled  by  one  of 
their  number,  others  of  them  were  posted  as  sanitary  staff  officers 
for  the  important  health  duties  at  bases  and  ports.  Many  of  them  wen 
detailed  as  bacteriologists  to  hospitals,  others  were  in  charge  of  base  or 
those  invaluable  units  the  mobile  laboratories,  others  again  were  posted 
to  fever  hospitals  or  to  control  and  supervise  water  supplies.  Perhaps 
they  were  most  in  evidence  as  officers  commanding  sanitary  sections. 
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Both  in  the  early  days  of  the  war  when  attached  to  divisions,  and 
later  when  allocated  to  fixed  areas,  these  sections  were  appreciated  by 
all  arms  of  the  Service  who  realized  how  much  their  work  contributed 
to  the  health,  comfort  and  well-being  of  the  whole  Army.  Not  only 
most  of  the  officers,  but  a  large  percentage  of  the  non-commissioned 
officers  and  men  of  these  sections  were  drawn  from  the  staffs  of 
municipal  health  departments,  and  undoubtedly  by  precept  and  practice 
they  did  much  to  create  a  real  sanitary  conscience  among  the  troops. 
Indeed  it  is  reported  that  demobilized  soldiers  are  taking  back  into 
civil  life  the  lessons  taught  by  sanitary  sections  and  that  some  of  the 
ingenious  devices  of  army  sanitation  have  been  introduced  into  villages 
and  small  communities  with  excellent  results.  The  example  of  the 
sanitary  sections  was  not  the  only  educational  influence  of  civil  health 
officials  on  military  hygiene.  Each  army  had  its  school  of  sanitation 
with  a  civil  health  official  as  O.C.,  and  with  sanitary  engineers,  sanitary 
inspectors  and  craftsmen  as  instructors.  To  these  schools  were  sent 
for  courses  in  army  sanitation  the  medical  officers  of  units,  combatant 
officers,  non-commissioned  officers  and  other  ranks,  so  that  the  effect  of 
the  teaching  reached  every  formation  in  the  War  Zone.  In  connexion 
with  the  schools  were  exhibitions  where  could  be  seen  models  of  every 
sort  of  device  for  securing  efficient  sanitation  in  the  area  where  that 
particular  army  was  operating.  Also  attached  to  the  schools  were 
workshops  where  men  detailed  from  units  were  quickly  taught  simple 
methods  for  the  construction  of  fly-proof  latrines,  meat  safes,  urinals, 
ablution  benches,  incinerators  and  other  appliances  for  camp,  trench 
and  billet. 

It  should  be  remembered  in  connexion,  with  these  schools  that  each 
had  to  adapt  its  teaching  to  the  special  requirements  of  the  country 
where  it  was  established.  Thus,  methods  suitable  for  France  and 
Flanders  might  be  ineffective  in  Salonica,  Gallipoli,  Palestine,  Mesopo- 
tamia, Egypt  or  in  East  Africa,  where  the  conditions  were  so  very 
different.  Some  of  the  civil  health  officials  held  diplomas  in  tropical 
hygiene,  but  others  without  that  qualification  were  quick  to  adapt  their 
methods  to  meet  the  special  problems  to  be  dealt  with,  whether  in  South 
Eastern  Europe,  Asia  or  Africa.  The  resource  that  overcame  the 
difficulties  of  tropical  conditions  was  equally  in  evidence  in  dealing  with 
sanitation  in  the  Sub-Arctic  areas  of  Siberia  and  Northern  Kussia. 
Again  though  most  of  their  work  was  adapted  to  field  operations,  civil 
health  officers  serving  in  the  Army  have  left  behind  them  in  such  famous 
cities   as  Jerusalem  and  Baghdad  improved  standards  of  sanitation  and 
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permanent  works,  which   will  remain  as  a  monument  to  their  skill  and 
energy  for  many  years  to  come. 

It  was  not  possible  for  every  medical  officer  of  health  to  abandon 
his  post  at  home,  but  those  remaining  in  civil  life  did  much  to  promote 
and  safeguard  the  health  of  the  troops  in  training.  In  all  parts  of  the 
United  Kingdom,  county,  borough,  and  district,  medical  officers  of 
health  have  readily  assisted  the  Army  in  regard  to  billets,  camp  sites, 
water  supplies  and  other  matters  where  their  local  knowledge  was 
invaluable.  In  the  industrial  areas  they  have  been  equally  active  in 
regard  to  the  health  of  munition  workers.  The  importance  of  pre- 
ventive measures  in  connexion  with  infectious  and  contagious  diseases 
at  a  time  when  troops  and  civilians  were  in  constant  movement  from 
one  part  of  the  country  to  another,  need  not  be  emphasized. 

Command  Conditions  in  the  Army. 

We  labour  under  a  difficulty  in  the  Army,  especially  a  hastily 
organized  Army  such  as  our  recent  one,  and  that  is  that  enormous 
numbers  of  men,  many  of  whom  have  previously  lived  in  sparsely 
populated  districts  are  suddenly  brought  under  communal  conditions 
and  live  in  close  proximity  to  each  other.  Such  men  are  manifestly 
especially  prone  to  contract  communicable  disease.  We  have,  howewr, 
the  immense  advantages  of  facilities  as  regards  education  and  discipline  ; 
having  proved  that  our  measures  and  recommendations  are  sound  we 
can  teach  these  principles,  and  we  can  then  employ  disciplinary  means 
to  ensure  their  enaction.  As  you  know,  enteric  inoculation  is  voluntary 
and  not  compulsory  in  our  Army.  I  well  remember  how,  in  1U14,  our 
endeavours  to  make  the  men  understand  the  advisability  of  inoculation, 
and  to  persuade  them  to  undergo  the  process  were  invariably  met  by  the 
production  of  the  page  of  a  certain  daily  journal  which  strongly  advised 
against  inoculation.  I  think  it  says  something  for  the  persuasive  p. ;>v. 
of  our  eloquence  and  for  the  intelligence  of  the  British  soldier  that  we 
were  able  to  overcome  this  most  pernicious  advice,  and  that  96  per  cent. 
of  our  Army  were  inoculated  against  the  disease. 

Water  Supply  and  Wateb   Purification. 

There    are    many    questions   such    as  the  details  of    army    sanitary 
organization,   sanitary  sections,   mobile    laboratories,  conservancy,  Ac. 
into  which  I  should   like  to  enter  did  time  permit.     I  think.  how< 
that  it  might  be  of  interest  if  I  very  briefly  discussed  the  question  of 
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water  supply  and  water  purification,  these  being  points  of  such  vital 
importance  to  armies  in  the  field. 

The  provision  of  a  pure  water  supply  to  troops  is  of  paramount  im- 
portance with  regard  to  the  prevention  of  those  intestinal  diseases  which 
have  proved  so  fatal  to  armies  in  the  past.  In  most  theatres  of  war, 
the  sources  of  water  have  mainly  been  shallow  wells,  generally  grossly 
polluted.  Our  practice  has  been  to  regard  all  water  as  probably  con- 
taminated and  to  deal  with  it  accordingly,  and  this  attitude  has  been 
justified  in  all  theatres  of  war  by  laboratory  analysis.  In  exceptional 
instances  municipal  supplies  or  deep  wells  have  been  available,  but  the 
risk  of  contamination  during  collection  and  distribution  justifies  the 
army  method  of  treatment  of  water  even  in  these  exceptional  cases. 

As  the  size  of  the  armies  increased,  the  question  of  the  provision  of 
an  adequate  water  supply,  especially  during  the  summer  months,  became 
an  urgent  one,  and  resulted  in  our  developing  an  extensive  organization. 
This  organization  included  the  whole  question  of  supply,  the  sinking  of 
bore  holes,  the  improvement  of  existing  or  damaged  wells,  and,  the 
distribution  by  pipe  lines  leading  to  central  "  water  points."  These 
"  water  points  "  usually  consisted  of  a  series  of  large  tanks  placed  close 
to  main  roads,  and  from  them  pure  water  was  provided  to  the  units  in 
those  areas.  In  many  cases  water  was  laid  close  up  to,  or  even  actually 
into,  the  trenches  ;  in  other  cases  the  final  distribution  to  the  trenches 
was  by  hand  carriage  in  petrol  tins. 

In  Eastern  theatres  the  semifinal  stage  of  transport  was  carried  out 
by  male  or  camel  transport.  In  France  difficulties  arose — as  may  be 
readily  imagined — during  and  immediately  after  an  advance.  In  such 
instances  many  thousands  of  troops  moved  rapidly  forward  into  areas 
where  all  supplies  of  water  had  been  destroyed.  The  work  carried  out 
by  the  Royal  Engineers  in  rapidly  carrying  forward  the  piped  system 
was  really  amazing,  but  it  was  impossible  even  for  the  Royal  Engineers 
to  carry  out  the  work  with  sufficient  rapidity  in  all  instances,  and  con- 
sequently certain  new  units  were  developed,  namely,  the  water  tank 
companies  and  water  barges  to  meet  the  necessity. 

The  water  tank  companies  comprised  a  number  of  motor  lorries 
specially  adapted  and  staffed,  and  these  units  were  able  rapidly  to  trans- 
port water  from  any  convenient  source  to  the  troops  by  any  available 
roads,  and  to  deliver  sterile  water  to  the  troops  at  the  rate  of,  e.g., 
1,200  gallons  per  hour.  The  water  barges  could  carry  water  at  the  rate 
of  5,000  gallons  per  hour  over  the  many  available  canals  and  rivers  in 
Northern  France  and    Belgium.     In    both  instances  the  water  was  so 
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treated  as  to  render  it  free  from  protozoal,  bacterial  and  chemically 
poisonous  matters.  The  system  of  treatment  was  based  on  a  primary 
alum  and  sand  filtration  followed  by  contact  with  chlorine  gas  for  half 
an  hour,  and  then  dechlorination  in  order  to  remove  objectionable  taste 
before  final  delivery  to  the  troops  in  a  sterile  condition. 

For  scientific  control,  both  bacteriological  and  chemical,  the  various 
mobile  laboratories  were  responsible,  and  routine  examination  of  all 
waters  in  the  war  zones  were  carried  out.  For  general  use  and  for  the 
information  of  medical  officers  of  individual  units  the  Horrocks  test 
outfit  was  generally  supplied,  and  proved  both  simple  and  efficacious. 

To  meet  the  case  of  the  individual  soldier  who  might  be  separated 
from  his  unit,  tablets  of  acid  sodium  sulphate  were  supplied,  these 
tablets  being  made  up  in  such  a  strength  as  effectively  to  sterilize  the 
contents  of  the  quart  water  bottle  carried  by  each  soldier,  these  water 
bottles  being  lined  with  a  special  enamel. 

You  will  understand  from  the  above  that  a  vast  amount  of  thought 
and  careful  work  was  expended  in  the  provision  of  a  pure  water  supply 
to  the  troops,  and  to  this  work  we  must  credit  in  no  small  measure  the 
satisfactory  absence  of  such  diseases  as  would  ordinarily  be  conveyed  bv 
a  contaminated  water  supply. 

As  regards  our  sanitary  organization,  I  think  we  may  say  that  it 
has  stood  the  crucial  test  of  the  recent  war  remarkably  well,  and  it  has 
recently  undergone,  and  is  still  undergoing,  certain  modifications 
which  will,  I  believe,  render  it  even  more  efficient  in  the  future. 


Hygiene  and  Pathology  Hand  in  Hand. 

If  the  three  desiderata  of  education,  organization  and  discipline  be 
carried  out  steadily  and  intelligently,  we  may,  I  hope,  regard  ourseht sa 
as  leading  in  the  methods  of  safeguarding  our  armies  from  disease. 
Education  must  be  carried  out  steadily  and  unceasingly  by  everv 
medical  officer  in  the  Army  ;  army  sanitary  organization,  for  which  we 
owe  so  much  in  the  recent  war  to  Sir  William  Horrocks,  will  be  safe  in 
the  hands  of  his  successors,  and  it  should  never  be  forgotten  that 
hygiene  and  pathology  must  go  hand  in  hand.  Each  is  so  closelv  con- 
nected with  and  dependent  upon  the  other,  that  without  the  close 
operation  of  both  our  methods  and  organization  would  break  down. 

I  should  like   most  sincerely  to  acknowledge  my  indebtedness  ami 
my  gratitude  to  those  officers,  more  especially  General  Beveridge  and 
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Colonels  Harvey,  Smales,  and  Cummins,  who  have  furnished  me  with 
many  of  the  data  from  which  I  have  compiled  this  brief  paper.  I 
must  apologize  for  its  shortcomings  and  omissions  but,  as  I  stated 
at  the  commencement,  the  subject  is  so  extensive  that  I  found  it 
somewhat  difficult  to  deal  with  even  the  principal  points  in  one 
brief  paper. 


DISCUSSION. 

The  PRESIDENT,  after  thanking  Sir  John  Goodwin,  said  that  the  extra- 
ordinarily small  amount  of  preventive  disease  in  the  Army  in  France  was  often 
a  source  of  wonder  and  admiration  to  those  who  were  serving  in  the  Grand 
Fleet. 

Sir  Humphry  Kolleston,  alluding  to  the  elaborate  precautions  which 
were  taken  to  prevent  the  spread  of  infectious  disease,  such  as  dysentery,  from 
returned  troops  to  the  civil  population,  asked  Sir  John  Goodwin  if  he  could 
explain  how  it  was  that  disease  was  not  spread  by  the  returning  troops  after 
the  South  African  War  ? 

Lieutenant-Colonel  W.  E.  Battye,  D.S.O.,  I.M.S. :  Sir  John  Goodwin 
stated  that  he  would  not  quote  comparative  figures  of  sick  to  wounded  in 
this  and  former  wars,  because  he  thought  we  were  liable  to  overlook  the 
relatively  larger  number  of  casualties  produced  by  the  newer  weapons  of 
warfare  in  this  last  war.  There  is  a  popular  book  written  by  an  American 
medical  man,  which  has  been  widely  read  and  favourably  reviewed  in  some  of 
our  leading  papers.  In  it  the  author  states  that  whereas  in  former  wars  the 
proportion  of  sick  to  wounded  was  usually  five  or  more  to  one,  yet  in  this  war 
this  figure  has  been  trebly  reversed,  and  has  been  as  one  to  fifteen  !  And  this 
too  in  spite  of  the  fact  that  the  proportion  of  battle  casualties  to  total  troops 
engaged  has  been  smaller  in  this  than  in  previous  wars.  This  is  a  startling 
statement,  and  I  should  like  to  know  if  Sir  John  Goodwin  can  throw  any 
light  on  it.  Sir  John  Goodwin  also  referred  to  the  excellent  work  of  civil 
medical  officers  of  health  and  other  civil  sanitarians  in  the  Army,  and  the 
effect  that  the  sanitary  work  of  these  officers  has  had  on  the  civil  population  in 
various  places,  and  incidentally  he  mentioned  Baghdad.  As  I  have  recently 
returned  from  Mesopotamia  and  have  been  closely  connected  as  an  administra- 
tive officer  with  the  work  done  in  the  city  of  Baghdad  and  other  parts  of 
Mesopotamia,  I  can  bear  personal  testimony  to  the  excellent  educational  value 
of  the  Army's  work  on  the  civil  population.  The  work  in  Baghdad  has  been 
largely  organized  by  an  officer  who  in  peace  time  was  a  medical  officer  of 
health  of  a  large  county  area  in  England,  and  now  he  is  back  in  his  old 
appointment.  Tho  work  was  organized  on  the  lines  of  that  in  a  large  English 
town,  and  in  some  respects  was,  I  think,  actually  in  advance  of  that  in  English 
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towns.  Soon  after  Baghdad  was  first  occupied  by  British  troops  and  a  sanitary 
section  installed  there,  some  of  the  leading  priests  of  some  of  the  large  mosques 
made  application  for  the  sanitation  of  their  mosques  to  be  reported  on  and 
supervised  by  our  sanitary  officers.  The  request  was  acceded  to,  and  from 
that  day  the  British  Tommy  has  access  as  a  sanitary  inspector  to  several  of 
the  mosques  of  Baghdad.  To  all  who  know  the  Mohammedan  East,  this  will 
undoubtedly  be  recognized  as  a  triumph,  the  credit  for  which  is  due  to  the 
Army,  whose  work  Sir  John  Goodwin  has  been  representing  here  to-night. 

Colonel  William  Hunter  spoke  of  the  incidence  of  infectious  disease, 
particularly  typhoid  and  paratyphoid  fevers  among  the  troops  in  the  Dardanelles, 
and  gave  illustrative  statistics. 

Major- General  Sir  WILLIAM  Mac'PHERSON,  in  reply  to  a  request  from  Sir 
John  Goodwin,  gave  some  statistics  regarding  the  relative  incidence  of  wounds 
and  disease  among  the  troops  in  France,  and  pointed  out  that  the  relation 
between  the  numbers  of  casualties  from  wounds  and  those  due  to  disease 
depended  upon  the  number  of  battles  which  were  fought. 

Sir  JOHN  GOODWIN,  in  replying  to  the  various  points  raised  in  the  discussion, 
and  particularly  to  the  point  raised  by  Sir  Humphry  Bolleston,  said  that 
probably  the  length  of  the  voyage  from  South  Africa,  which  occupied  some 
time,  and  the  fact  that  men  were  retained  for  a  longer  period  in  hospital 
accounted  for  the  non-spread  of  infectious  disease  after  the  South  African  War. 
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Notes  on  Casualties  in   Campaigns,  supplied  by   Major-General  Sir   William 
Macpherson,  K.C.M.G.,  C.B. 

I  do  not  know  what  American  publication  has  been  referred  to  but  it 
appears  to  be  hopelessly  wrong,  if  it  says  that  the  deaths  from  wounds  were 
three  times  less  in  this  war  than  in  any  previous  war  in  proportion  to  strength. 
I  have  just  been  reading  a  German  publication  (one  of  Bodart's,  the  Austrian, 
who  has  written  pre-war  books  on  losses  in  war)  in  which  those  very  points 
are  gone  into.  Bodart  exaggerates  the  strength  of  the  British,  putting  it 
down  as  7,000,000  for  combatants,  whereas  our  highest  strength  at  any 
time  in  all  theatres  of  operations  was  only  2,834,690,  and  in  France  alone 
2,044,627.  Bodart's  figures  of  casualties  are  much  nearer  the  mark,  and 
even  with  his  exaggerated  statement  of  strength  in  the  field,  he  shows  that 
killed  is  15  per  cent,  of  strength  (it  would  be  very  much  higher  with  the 
corrected  lower  strength),  as  compared  with  10  per  cent  in  the  Russo-Japanese 
war,  6'7  per  cent,  in  the  Basso-Turkish,  3'6  per  cent,  in  the  Franco-German, 
2'55  per  cent,  in  the  L866  war,  5'45  per  cent,  in  the  Crimean  war.  7*8  per  cent. 
in  the  Napoleonic  wars.     Also  he  says  that  on  an  average  of  every  day  of  the 
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1,532  days  of  the  war,  6,046  deaths  occurred,  as  compared  with  1,950  in  the 
Balkan  wars  of  1912-13,  319  in  the  Eusso-Japanese,  930  in  Franco-German, 
and  400  in  the  Crimea.  (These  figures  are  for  all  armies  engaged,  as  are  also 
the  figures  of  percentage  of  killed  to  strength  ;  not  for  British  only.)  The 
point  the  speaker,  or  his  American  authority,  seems  to  have  got  hold  of 
is  that  the  percentage  of  case-mortality  amongst  the  wounded  in  the  last 
war  was  very  low  as  compared  with  previous  wars — i.e.,  10  per  cent,  as 
compared  with  39  per  cent,  in  Crimea,  32  per  cent,  in  the  Eusso-Turkish, 
25  per  cent,  in  Franco-German,  and  19  per  cent,  in  Eusso-Japanese  wars. 
The  maximum  strength  in  any  one  day  in  France  was  2,044,627,  including 
Colonials  and  Indians,  but  not  labour  units.  The  total  killed  or  died  of  wounds 
to  end  of  1917  was  412,955.  As  the  maximum  strength  greatly  exceeds  average 
strength,  the  proportion  of  killed  and  died  of  wounds,  amounting  to  over 
20  per  cent.,  would  be  still  higher  if  calculated  on  average  strength,  and  is 
practically  three  times  greater  instead  of  three  times  less  than  in  any  previous 
war,  except  the  Eusso-Japanese  War,  where,  according  to  Bodart,  the  per- 
centage was  ten. 


V. 
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President — Surgeon  Rear-Adiniral  Sir  Robert  Hill,  K.C.M.G., 

C.B.,    C.V.O.,   R.N. 


DISCUSSION    ON    GAS-POISONING.1 

Sir  Wilmot  Herringham. 

So  much  has  been  said  and  written  on  the  subject  of  gas- 
poisoning,  which  has  been  of  interest  to  us  all  in  France — though, 
I  suppose,  not  of  the  slightest  interest  to  you,  Sir,  as  your  service 
did  not  suffer  from  it — that  it  would  be  ridiculous  in  me  to  try  to 
give  anything  like  a  full  exposition  of  the  subject ;  you  all  know 
just  as  much  about  it  as  I  do.  What  I  propose,  therefore,  is  to  indicate 
briefly  the  people  I  see  in  this  room  who  can  give  detailed  information. 
I  will  content  myself  with  running  over  the  historical  aspect,  and  what 
happened  on  the  clinical  side. 

It  was  on  April  '23,  1915,  that  Bowlby  and  I,  who  were  up  at 
Bailleul,  together,  heard  that  a  great  disaster  had  overtaken  the  Army 
in  the  north  of  Poperinghe.  There  we  found  that  the  whole  French 
Algerian  or  Colonial  Corps  had  come  through  in  a  panic  the  night  before, 
helter-skelter,  and  nobody  knew  where  they  had  gone  to,  nor  why  they 
had  fled.  We  went  further  and  came  to  Vlamertinghe,  where  there 
was  a  Canadian  Field  Ambulance,  and  they  could  not  tell  as  ?ery 
much  more,  except  to  confirm  the  story.  But  they  also  told  us  tin- 
Canadians  had  turned  out  and  had  held  the  Germans  off  Ypres.  In 
that  Canadian  Field  Ambulance  I  came  across  three  French  Algerian 
soldiers,  who  talked  very  bad  French.  I  made  out,  however,  that  while 
they  were    in    the    trenches   looking  at  the   Germans,   they   Baw   the 

1  At  a  meeting  of  the  Section,  held  February  ;',  1990. 
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Germans  come  out  and  bring  out  some  tubes,  or  something  of  that  kind, 
pour  some  stuff  on  the  ground,  and  set  light  to  it,  and  that  then  great 
clouds  of  smoke  came  down  upon  them  and  choked  them,  and  that  the 
whole  army  had  fled.  The  last  item  was  strictly  true ;  the  whole 
Colonial  Division  had  fled,  and  I  believe  that  if  the  Germans  had  had 
men  enough  there  to  go  through  the  gap,  there  would  have  been  nothing 
to  stop  them  between  Langemarck  and  Dixmude.  They  evidently  were 
not  prepared  for  their  own  success,  however,  and  so  they  did  not  do  it. 
This,  besides  being  our  first  introduction  to  cloud  gas  (drift  gas)  was  my 
first  introduction  to  lachrymatory  gas,  for  while  I  was  getting  the 
history  of  this  gas  attack  from  the  French  soldiers  there  was 
brought  to  the  dressing  room  next  door  a  man  whose  clothes  had  a 
curious  smell.  He  was  wounded,  and,  accordingly,  they  took  his  clothes 
off  and  dressed  his  leg.  In  three  or  four  minutes  no  one  could  stay  in 
the  dressing  room,  as  everyone's  eyes  were  watering  badly,  although  the 
man  had  already  been  lying  out  four  hours  on  a  windy  day.  That  was 
the  first  introduction  I  had,  not  only  to  chlorine,  but  also  to  xylyl 
bromide.  This  attack  occurred  at  the  French  end  and  concerned  the 
Frenchmen  alone.  Three  days  later,  on  April  26,  the  attack  was 
renewed  in  our  lines,  and  in  that  case  the  men  were  brought  into 
Bailleul.  I  went  up,  and  found  perhaps  six  or  seven  hundred  in  the 
two  hospitals,  principally  at  No.  8,  which  was  in  the  school  building  at 
the  bottom  of  the  slope.  There  they  were  lying,  gasping  for  breath ; 
it  was  a  most  dreadful  sight,  the  most  horrible  sight  I  have  ever  seen,  I 
think.  Half  of  them  were  blue,  and  they  were  coughing  and  hawking, 
and  bringing  up  a  yellow,  thin,  frothy  fluid.  If  they  lay  on  their  side  it 
ran  out  of  their  mouths.  Occasionally  they  vomited.  I  do  not  think 
there  is  any  distress  so  bad  as  that  of  asphyxiation.  The  men  were 
lying  about  in  all  conceivable  attitudes,  in  agony,  a  sight  which  those 
who  saw  it  will  never  forget.  We  tried  various  forms  of  treatment, 
but  nothing  did  much  good.  We  did  not  understand  it  at  first,  that  is, 
I  did  not.  I  had  never  seen  cyanosis  which  did  not  yield  to  the  ordinary 
application  of  oxygen.  We  used  the  same  method  of  giving  the  oxygen 
as  we  had  done  for  pneumonia  and  suffocative  bronchitis  in  the  hospitals, 
namely  by  funnels  fitted  to  the  oxygen  cylinder.  This  was  not  of  the 
slightest  use  for  these  cases.  From  that  I  was  led  to  think  it  must  be 
not  simply  the  cyanosis  of  reduced  haemoglobin,  but  that  of  some  morbid 
change  in  the  haemoglobin,  such  as  methaunoglobin.  But  I  was  wrong. 
McNee  first,  then  Dr.  Haldane,  whom  I  drove  up  two  days  later,  were 
able  to  assert  it  was  nothing  more  than  reduced  haemoglobin  in  the  blood. 
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Soon  afterwards  we  had  the  opportunity  of  seeing  the  results  of  post- 
mortem examination.  In  that,  we  found  three  main  things  :  laryngitis, 
extreme  oedema  of  the  lungs,  and  emphysema — an  emphysema  which 
occupied  not  only  the  edges  of  the  lungs  and  their  surface,  but  also 
burst  through  the  lung  and  appeared  as  bullae  under  the  pleura.  I  will 
not  enter  into  the  minute  details.  I  think  McNee  is  here,  and  he  knows 
more  about  the  post-mortem  particulars  and  the  minute  morbid  anatomy 
of  the  cases  than  anybody  else  who  was  out  in  France.  In  England,  of 
course,  experiments  were  set  going  at  once  to  try  to  explain  the 
pathology.  And  Dr.  Haldane  was  able  to  show  that  at  any  rate  the 
chief  part,  if  not  the  whole,  of  the  symptoms  might  be  explained  by 
the  anoxaemia,  due  to  the  impossibility  of  getting  oxygen  into  the  blood 
through  the  great  wall  of  oedema  which  this  condition  produced.  I 
cannot  help  thinking  that,  in  the  early  and  very  rapid  collapse  which 
we  saw  in  some  cases  there  must  have  been  some  further  action  on  the 
heart.  But  Dr.  Haldane  is  here,  and  he  will  be  able  to  tell  us  what 
light  was  shed  by  the  physiological  experiments  on  the  pathology. 

Gradually  we  got  to  be  able  to  divide  these  cases  into  three  classes. 
The  first  consisted  of  what  we  called  the  grey  cases ;  they  were  collapsed 
almost  from  the  very  first,  and  the  pulse  was  very  small.  For  those 
cases  one  could  do  nothing  at  all.  Another  class  consisted  of  those  who 
were  very  lightly  affected,  and  who  recovered  of  themselves  ;  there  \va- 
no  particular  need  to  do  very  much  for  them.  But  there  was  also  an 
intermediate  class,  in  which  there  was  cyanosis  but  a  good  pulse.  These, 
if  neglected,  might  turn  out  to  be  very  dangerous.  For  them  our 
treatment  consisted,  at  first,  in  using  ammonium  carbonate  and  other 
kinds  of  stimulants  and  emetics.  But  though  vomiting  did  good  when 
it  was  natural,  we  had  to  give  up  emetics  owing  to  the  exhaustion 
which  the  artificial  vomiting  caused.  The  great  mainstay  of  our  treat- 
ment was  the  administration  of  oxygen.  Colonel  Douglas  is  here,  and 
he  was  our  teacher  in  this  treatment.  He  used  to  go  all  round  the  Army, 
instructing  men  how  to  treat  these  cases  with  oxygen.  I  remember  his 
bringing  down  a  sergeant  to  Merville,  whom  he  caught  almost  at  the 
moment  he  was  gassed,  and  very  badly  gassed.  He  came  down  all  the 
way  with  that  man  and  dosed  him  with  oxygen  continuously.  Un- 
doubtedly he  saved  the  man's  life. 

I  would  like  to  sketch  for  you  one  or  two  of  the  makeshift  apparatus 
we  used;  later  we  had  the  device  of  Dr.  Haldane,  which  superseded 
everything  else.     These  acted  very  well  as  emergencies  before  wn 
the  Haldane  apparatus. 
my — war  la 
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The  gas  attacks  continued  right  through  the  summer,  and  we  got  to 
be  more  and  more  protected  against  them.  The  growth  of  this  protection 
forms  a  very  interesting  chapter,  which  we  shall  perhaps  be  able  to  hear 
from  Colonel  Cummins,  who  was  in  charge  of  the  administration  of  it 
from  headquarters.  I  do  not  think  it  has  ever  been  published,  and  I 
do  not  suppose  many  here  know  the  whole  of  it.  He  will  tell  the 
processes  by  which  we  eventually  reached  a  very  efficient  stage  of 
protection. 

During  that  summer  and  the  following  winter,  the  attacks  were  con- 
tinued with  phosgene,  a  very  similar  poison.  Sometime  during  the 
winter  of  191(5  it  was  used  in  shells,  and  in  the  course  of  that  year  we 
first  began  to  use  it  in  projectors,  a  clever  way  of  concentrating  a  very 
large  amount  of  it  on  a  given  spot. 

There  was  considerable  controversy  about  one  form  of  treatment  in 
chlorine  and  phosgene  cases,  and  that  was  bleeding.  It  was  somewhat 
instructive.  There  was  a  certain  amount  of  clinical  evidence  that  it  did 
good,  and  I  was  always  pushing  this  ;  but  you  know  how  difficult  it  is  to 
rely  on  clinical  evidence  of  benefit  from  any  sort  of  treatment.  Experi- 
ments in  England  seemed  to  show  that  bleeding  did  not  do  good.  It 
was  only  when  a  second  set  of  experiments  were  carried  out,  two  years 
after  the  first,  that  it  was  shown  that  bleeding  had  a  good  effect,  and 
then  we  had  rather  more  support  for  the  bleeding.  It  was  an  interesting 
thing,  because,  although  both  sets  of  experiments  were  perfectly  right, 
a  little  alteration  in  the  method  was  sufficient  to  vary  the  verdict. 

There  was  a  second  point  about  our  treatment  which  was  very  im- 
portant— and  we  learnt  it  from  Dr.  Haldane's  teaching,  as  well  as 
clinically — namely,  the  need  to  keep  these  cases  at  rest.  A  case  did  not 
seem  to  do  badly  if  it  could  be  kept  at  rest,  but  if  moved  about,  if  a  man 
was  allowed  to  walk  from  the  trench,  sometimes  even  if  he  sat  up  in  the 
reception  room,  he  was  very  liable  to  fall  down  dead  when  he  had  not 
been  expected  to  die.  The  slight  muscular  exertion  raised  the  oxygen 
demand  above  the  supply. 

Another  interesting  point  was  the  development  of  the  gas-treatment 
centre.  I  hope  somebody  is  here  who  can  tell  us  about  that,  because 
the  record  is  well  worth  compiling  and  preserving.  The  idea  was 
introduced  by  Colonel  Skinner  in  the  battle  of  the  Somme,  and  it 
were  much  more  developed  later.  What  I  saw  at  Ferfaye  was  a  hut,  a 
field-ambulance  affair,  with  a  little  room,  and  a  table  on  which  the 
patient  could  be  laid  so  as  to  give  him  oxygen  if  he  was  a  phosgene 
case.     There  was  another  room  containing  a  bath,  and  here  his  clothes 
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were  taken  off,  and  he  was  scrubbed  in  the  bath  to  get  rid  of  the 
mustard  if  it  was  a  mustard  case.  He  was  then  put  on  a  stretcher 
ready  for  transport  to  the  nearest  clearing  station  as  soon  as  he 
could  be  moved.  He  was  treated  with  warm  drinks,  and  oxygen,  and 
dressings  for  the  eyes.  Outside  was  an  elaborate  apparatus  for  treating 
the  clothes  by  steam.  As  this  apparatus  broke  down  at  the  end  of  a 
week,  there  was  a  second  form  of  treatment  :  sets  of  clothes  lines 
on  which  the  clothes  were  hung  until  the  rain  and  wind  had  got 
the  material  out  of  them.  This  was  run  exceedingly  well  by  an 
officer  (Major  Badenoch),  who  sent  us  excellent  notes,  and  it  was  of 
the  greatest  possible  use.  Those  things  were  dotted  about  all  over  the 
Front.  I  remember  the  panic  which  the  gas  attacks  brought  to  General 
Headquarters :  it  was  an  entire  surprise,  and  there  had  been  no 
preparations  made  to  meet  it.  Hence  our  state  of  mind  was,  to  say 
the  least,  ''jumpy."  We  were  continually  expecting  that  some  fresh 
form  of  gas  would  be  used.  Then  we  got  information  that  quebracho 
was  to  be  used,  and  we  searched  vainly  through  the  books  to  find  what 
could  be  the  poison  of  this  drug.  It  turned  out  to  be  a  red  herring, 
though  the  information  came  from  an  apparently  good  source.  I  have 
since  thought  "  quebracho  "  was  a  name  which,  like  our  word  "  tanks," 
was  used  to  conceal  the  mustard  gas  which  came  later.  Prisoners  told  us 
the  Germans  had  been  expecting  to  deliver  this  attack  for  three  weeks, 
and  that  it  had  only  been  postponed  because  our  offensive  altered  their 
intentions. 

After  I  came  back  from  the  war  I  heard  a  curious  story,  which  I 
think  is  true.  My  brother-in-law,  with  whom  I  live  and  who  drove  me 
about  in  France  during  the  first  six  months  of  the  war,  told  me  recently 
that  he  knew  a  man  who  was  a  chemist  to  an  industrial  firm  in  the 
North  of  England,  and  every  year  or  two  went  out  to  Germany  to  pick 
up  what  he  could  which  might  be  of  service  in  his  chemistry.  He  was 
out  in  1909  near  Leipzig  or  Dresden.  He  and  his  friend  were  walking 
in  the  country  when  they  smelt  a  funny  smell.  They  decided  to  follow 
it  up,  and  they  did  so  until  they  came  to  a  small  hill,  on  which  they 
could  see  a  party  of  soldiers  and  sheep,  and  it  seemed  to  them  that 
some  of  these  sheep  were  dead.     However,  they  could  d  ery  near 

and  they  were  instantly  warned  off.  They  came  home  and  did  not  think 
any  more  about  it,  neither  did  they  say  anything.  I  imagine  this  was  a 
trial  of  gas  for  military  purposes  as  far  back  as  L909. 

We  shall  be  glad  if  McNee  can  correlate  the  subsequent  histories  of 
these  cases  with  what  was  found  in  the    lungs,  in  the  brain  and  other 
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parts.  It  will  be  interesting  to  know  if  he  has  been  able  to  follow  up 
any  of  these  cases.  And  we  shall  be  glad  to  hear  about  other  sequelae, 
such  as  tachycardia  and  erythrocythaemia  and  nocturnal  dyspnoea. 
We  have  heard  a  great  deal  of  it  from  Cambridge,  where  cases  have 
been  treated  by  the  continuous  inhalation  of  oxygen. 

On  July  13,  1917,  the  gas  was  changed  to  another  form — namely, 
mustard  gas — dichlorethyl  sulphide.  I  saw,  when  I  went  up  there 
early,  the  first  post-mortems,  and  when  the  attack  was  repeated  about 
a  fortnight  later  at  Nieuport  I  was  at  the  field  ambulance  when  the 
cases  were  coming  in.  Chlorine  and  phosgene  produced  enormous 
oedema  of  the  lungs.  The  first  effect  of  the  mustard  was  to  inflame 
the  eyes,  though  there  was  but  little  permanent  injury  to  them.  I 
saw  very  few  ulcers  of  the  cornea.  The  second  result  was  a  scorching 
of  the  air  passages ;  and,  thirdly,  there  was  a  scorching  of  the  skin. 
The  main  dangerous  result  was  the  septic  broncho-pneumonia  produced 
by  the  sloughing  of  the  mucous  membrane  of  the  trachea,  which 
formed  a  hot-bed  for  every  kind  of  infection.  The  patients  died  of 
broncho-pneumonia  within  ten  to  fourteen  days.  I  think  Dr.  Douglas 
will  be  able  to  show  you  the  entire  difference  between  the  mortality 
curves  of  phosgene  as  compared  with  mustard  gas. 

The  military  effect  was  considerable  :  that  of  mustard  gas  was  far 
greater  than  that  produced  by  phosgene;  it  was  possible  by  mustard  gas  to 
render  a  position  absolutely  untenable  for  as  long  as  a  fortnight.  One 
could  not  keep  the  mustard  gas  out :  it  went  through  everything,  gaiters 
and  clothing,  and  it  was  only  by  the  continuous  wearing  of  masks  that 
it  could  be  kept  out  of  the  lungs.  The  other  parts  of  the  body  were 
exposed  to  it  always  unless  one  wore  indiarubber  clothes.  In  this  case 
also  the  sequelae  will  be  of  interest.  I  suppose  there  must  be  a  good 
number  of  bronchitis  cases  due  to  it.  I  do  not  think  there  is  much 
occasion  to  say  very  much  about  mustard  gas,  except  so  far  as  sequelae 
and  mortality  are  concerned.  But  there  is  one  thing  I  would  like  to 
know,  and  perhaps  someone  here  can  tell  me  :  Why  did  we  not 
get  mustard  gas  out  there  quicker  than  we  did?  We  did  not  have 
enough  to  use  effectively  until  the  very  last  few  months  of  the  war. 

[Addendum. — The  German  method  of  manufacture  was  known  to 
us,  but  was  so  clumsy  and. prolonged  that  had  we  used  it  we  should 
hardly  have  been  able  to,  produce  the  gas.  We  sought  and  eventually 
discovered  a  shorter  method,  but  it  took  a  long  time  to  find  it  out.  | 
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Dr.  C.  G.  Douglas. 

I  am  anxious  to  direct  your  attention  for  a  few  minutes  to  some 
features  of  gas  poisoning  which  cannot  fail  to  be  of  interest  when  we 
are  considering  medical  problems  arising  out  of  the  War.  Gas  warfare, 
as  we  experienced  it  at  the  hands  of  the  Germans,  can  conveniently  be 
divided  into  three  phases  : — 

(1)  The  period  of  cloud  gas  attacks,  April,  1915,  to  August,  191i'», 
i.e.,  operations  conducted  on  a  limited  front  by  means  of  the  liberation 
of  large  quantities  of  lethal  gas  (chlorine  or  phosgene)  from  cylinders. 
In  addition  to  the  liberation  of  cloud  gas  at  intervals,  fairly  extensive 
use  was  made  of  shell  containing  simple  lachrymator  substances,  such 
as  xylyl  bromide,  with  the  idea  of  obtaining  a  harassing  or  neutralizing 
effect. 

(2)  The  period  of  lethal  gas  shell,  July,  1916,  to  July,  1917,  i.e., 
shell  containing  such  substances  as  phosgene,  diphosgene,  or  chloro- 
picrin,  the  purpose  of  which  was  to  cause  death  or  serious  disablement, 
as  well  as  a  harassing  effect,  a  smaller  amount  of  simple  lachrymator 
gas  shell  being  used  in  addition. 

(3)  The  mustard  gas  period,  July,  1917,  to  the  Armistice — the 
culmination  of  the  German  methods  of  gas  warfare.  In  this  period 
three  groups  of  gas  shell  can  be  distinguished,  usually  named  according 
to  the  marking  on  the  shell :  («■)  Yellow  Cross  shell,  containing  mustard 
gas  or  dichlorethyl  sulphide,  (b)  Blue  Cross  shell,  containing  irritant 
organic  arsenic  compounds,  (c)  Green  Cross  shell,  containing  lethal 
gases,  e.g.,  phosgene,  diphosgene,  and  the  like. 

Chlorine,  phosgene,  and  other  gases  included  under  the  term 
"  acute  lung  irritants  "  are  dangerous  to  life  owing  to  the  fact  that 
they  cause  the  rapid  onset  of  acute  pulmonary  cedema.  These  gases 
are  however  easily  stopped  by  an  efficient  respirator.  If  we  except  the 
early  cloud  gas  attacks  of  April  and  May,  1915,  when  the  troops  were 
either  unprotected  or  only  partially  protected  by  respirators,  and  limit 
ourselves  to  the  six  subsequent  cloud  attacks  between  December,  1915, 
and  August,  1910,  by  which  time  effective  defensive  measures  against 
gas  were  in  operation,  one  finds  that  the  number  of  casualties  canst 
by  no  means  large  compared  with  the  total  number  of  troops  exposed 
to  the  cloud.  As  one  would  expect,  by  far  the  largest  number  of  the 
casualties  occurred  in  the  front  system  of  trenches,  for  at   this  point 
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there  was  least  chance  of  spreading  warning  of  the  liberation  of  gas  in 
time  for  the  men  to  get  on  their  protective  helmets  before  the  cloud 
was  upon  them.  The  mortality  amongst  such  casualties  as  did  occur  was 
on  an  average  24  per  cent.,  a  figure  which  is  not  surprising  seeing  that 
any  man  who  was  slow  in  assuming  his  helmet  was  likely  to  get  a  serious 
dose  of  the  gas  owing  to  the  amount  of  the  gas  liberated  and  the  high 
concentration  of  the  gas  in  the  cloud. 

Though  lachrvmator  shell  had  a  considerable  harassing  and  neutral- 
izing effect,  they  did  not  give  rise  to  many  casualties  owing  to  the 
transitory  nature  of  the  smarting  and  watering  of  the  eyes  which  they 
caused.  The  death-rate  from  the  poisonous  action  of  these  shell 
was  nil. 

"  Lethal"  gas  shell  were  first  used  extensively  at  the  beginning  of 
the  battle  of  the  Somme.  During  the  period  July,  1916,  to  July,  1917, 
they  caused  but  a  small  fraction  of  the  total  battle  casualties,  whilst  the 
average  mortality  amongst  the  gas  casualties  was  only  6  per  cent. 
The  low  mortality,  as  compared  to  that  found  in  cloud  gas  attacks,  is  no 
doubt  to  be  ascribed  to  improvement  in  gas  discipline  and  protective 
measures,  as  well  as  to  the  fact  that  gas  shelling  is  not  a  very  effective 
method  of  liberating  a  sufficient  concentration  of  lethal  gas  with  such 
rapidity  as  seriously  to  affect  a  man  before  he  can  get  on  his  respirator. 

So  far  as  casualties  are  concerned  the  picture  changes,  however, 
with  the  introduction  of  mustard  gas.  As  you  are  aware,  the  number  of 
casualties  caused  by  Yellow  Cross  shell  was  very  considerable.  This  high 
casualty  producing  power  is  determined  by  the  properties  of  mustard 
gas.  The  fact  that  it  has  no  immediate  irritant  action  on  the  eyes  or 
respiratory  passages,  such  as  chlorine  or  phosgene  has,  hinders  its 
recognition  in  low  concentration,  while  its  high  boiling  point  causes 
it  to  persist  on  the  ground  for  a  number  of  days  after  a  bombardment, 
and  is  apt  to  mislead  men  who  subsequently  enter  such  a  contaminated 
area.  Great  though  its  casualty  producing  power  may  be,  and  during 
the  period  in  which  it  was  employed  it  caused  not  less  than  80  per  cent, 
of  our  total  gas  casualties,  it  does  not  give  rise  to  a  high  mortality  in 
troops  well  disciplined  in  gas  defence.  During  the  period  July,  1917, 
to  November,  191s,  the  average  mortality  amongst  our  gas  shell 
casualties  was  only  '2'5  per  cent.,  and  this  mortality  was  mainly  due 
to  mustard  gas,  deaths  caused  by  lethal  gas  shell  forming  but  a  small 
proportion  of  the  whole. 

Blue  Cross  shell  were  used  by  the  Germans  in  the  hope  that  the 
irritant  properties  of  the  chlor-arsine  compounds  that  they  contained 
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would  be  sufficient  to  put  the  troops  opposed  to  them  temporarily  out 
of  action  :  they  were  not  used  primarily  with  the  idea  of  killing  or  of 
creating  serious  casualties.  Though  they  had  some  value  as  harassing 
agents,  the  number  of  men  who  became  actual  casualties  was  small, 
and  such  casualties  were  as  a  rule  fit  for  duty  again  in  a  very  short 
time ;   there  were  no  deaths. 

It  is  evident  that  the  problem  that  confronts  the  medical  officer 
when  he  is  called  upon  to  treat  gas  casualties  in  modern  warfare  differs 
greatly  according  to  the  character  and  the  mode  of  action  of  the 
particular  gas  to  which  the  casualty  has  been  exposed.  In  the  case 
of  the  acute  lung  irritant  gases  his  immediate  and  most  difficult 
task  may  be  to  tide  the  patient  over  the  acute  stage  of  pulmonary 
oedema  during  the  first  forty-eight  hours :  once  the  critical  stage  is 
passed  recovery  may  be  uneventful,  though  slow,  without  any  grave 
complications.  In  the  case  of  mustard  gas,  when  death  is  mainly 
caused  a  day  or  two  after  exposure  to  the  gas  owing  to  bacterial 
infection  of  the  damaged  bronchial  tubes  with  consequent  broncho- 
pneumonia, the  mortality  is  low,  and  the  medical  officer  has  to  cope 
with  very  large  numbers  of  casualties,  affected  with  lesions  of  varying 
severity  of  the  eyes,  skin,  or  respiratory  passages,  whose  ultimate 
recovery  is  in  the  majority  of  cases  certain.  The  main  problem  in 
a  case  like  this  is,  at  least  from  the  military  point  of  view,  to  cure  such 
casualties  and  to  render  them  fit  for  duty  again  in  as  short  a  time  as 
possible,  for  the  number  of  casualties  caused  may  well  be  sufficient 
seriously  to  affect  the  man  power  of  the  fighting  force.  A  somewhat 
similar  problem  has  to  be  faced  in  the  case  of  the  simple  irritant  gase>. 
e.g.,  lachrymators  and  chlor-arsines,  where  correct  and  rapid  diagnosis 
and  a  due  appreciation  of  the  mildness  of  the  case  may  be  a  matter 
of  some  difficulty  at  an  early  stage.  The  correct  lines  of  treatment 
with  a  view  to  avoiding  unnecessary  wastage  of  the  fighting  strength 
can  only  be  learnt  by  experience,  but  as  information  gradually  accumu- 
lated during  the  war  successive  improvements  of  treatment  led  t 
marked  curtailment  of  the  period  of  convalescence. 


Dr.  J.  W.  MEcNee. 

During  the  war,  my  attention  was  mainly  focused  on  the  path 
and  morbid  anatomy  of  the  various  types  of  gas-poisoning,  but  unce 
coming  home  I  have  been  able  to  examine  a  certain  number  of  men  - 
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to  be  suffering  from  the  late  effects  of  gassing.  My  experience  of  these, 
however,  is  not  nearly  so  great  as  that  of  Colonel  Soltau  or  Colonel 
Elliott. 

I  will  first  briefly  refer  to  the  main  points  in  the  pathology  of  the 
acute  cases,  and  try  to  explain  what  late  effects  might  be  expected  to 
arise  as  a  result  of  the  lesions.  I  will  confine  my  remarks  to  chlorine, 
phosgene,  and  "mustard  gas." 

In  the  case  of  chlorine,  the  lesions  were  simple,  being  those  brought 
about  by  a  pure  pulmonary  irritant.  No  lesions  could  be  found  in  any 
part  of  the  body  apart  from  the  respiratory  tract.  The  main  lesions 
were  those  of  intense  disruptive  emphysema,  associated  with  pulmonary 
oedema.  The  emphysema  was  extreme,  as  Sir  Wilmot  Herringham  has 
already  indicated.  The  only  subsequent  complication  of  importance  was 
that  during  the  period  of  convalescence  a  certain  amount  of  bronchitis 
was  commonly  found.  Therefore,  in  considering  the  possible  late  effects 
of  chlorine,  the  only  points  requiring  attention  are  the  emphysema  and 
the  bronchitis. 

With  regard  to  phosgene,  the  conditions  were  somewhat  different. 
And  there  I  am  in  a  difficulty,  for  I  have  heard  no  adequate  explanation 
of  some  of  the  remote  signs  of  phosgene  poisoning  with  which  I  am 
familiar.  I  have,  for  instance,  never  been  able  to  get  a  statement 
whether  phosgene  is  absorbed  into  the  body,  and  if  so,  in  what  way. 
But  phosgene'  did  certainly  give  rise  to  lesions  apart  from  those  in  the 
lungs.  In  the  lungs,  the  results  produced  by  phosgene  were,  in  a  way, 
closely  similar  to  those  of  chlorine,  namely,  intense  cedema  and  disruptive 
emphysema.  These,  however,  were  seldom  so  severe  as  with  chlorine. 
It  is  the  remote  effects  of  phosgene  poisoning  on  which  I  wish  to  lay 
particular  stress,  since  they  are  apt  to  be  forgotten.  Clinically,  it  was 
obvious  to  those  of  us  who  saw  many  cases,  that  phosgene  had,  in  some 
way  I  cannot  explain,  a  very  definite  effect  on  the  heart,  such  as  was  not 
seen  with  chlorine.  Sir  Wilmot  Herringham  has  stated  that  a  certain 
number  of  cases  of  chlorine  poisoning  were  definitely  grey,  and  that 
these  cases  did  badly.  This  is  perfectly  true,  but  among  the  phosgene 
cases  there  were  many  more  who  were  pallid  and  suffered  from  acute 
circulatory  failure.  Moreover,  it  was  observed  that  cases  of  phosgene 
poisoning  might  walk  back  a  considerable  distance  from  the  line  while 
apparently  well,  and  then  die  suddenly,  an  event  which  never  occurred 
in  cases  of  poisoning  by  chlorine.  Other  distal  lesions  in  phosgene 
poisoning  also  require  notice.  There  was  one  in  the  lung,  namely,  that 
in  addition  to  the  emphysema  and  cedema  considerable  thrombosis  of 
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pulmonary  capillaries  was  frequently  encountered.  A  similar  capillary 
thrombosis  was  also  seen,  although  rarely,  in  the  capillaries  of  the 
glomeruli  of  the  kidneys.  In  the  brain,  also,  hyaline  thrombi  were 
found  in  the  capillaries  in  a  number  of  cases.  This  cerebral  thrombosis 
brought  about  a  remarkable  condition,  a  specimen  of  which  I  have 
brought  for  exhibition.  You  will  see  a  great  number  of  small  ring- 
shaped  haemorrhages  scattered  through  the  white  matter  of  the  brain. 
Whether  such  haemorrhages  might  occur  in  the  brain,  and  the  patient 
recover,  I  cannot  say. 

In  considering  what  sort  of  symptoms  might  be  found  as  late  effects 
of  phosgene  poisoning,  the  emphysema  must  first  be  thought  of.  We 
need  not  think  so  much  of  bronchitis,  since  in  the  early  stages  the  mucous 
membrane  of  the  bronchi  remains  intact.  Other  effects,  chiefly  cardiac, 
must  be  remembered,  such  as  tachycardia,  breathlessness,  and  so  on. 
These  would  be  partly  due  to  the  emphysema,  but  partly  to  some  action 
on  the  cardiac  muscle  of  which  we  have  no  accurate  knowledge. 

Turning  now  to  mustard  gas,  the  pathology  was  entirely  different 
from  that  of  the  other  pulmonary  irritants.  After  a  latent  period — 
generally  about  a  day — and  this  accounts  for  the  absence  of  deaths  on 
the  first  day  in  Colonel  Douglas's  curve — an  intense  inflammatory 
reaction  was  found  in  the  mucous  membrane  of  the  trachea  and  larger 
bronchi,  resulting  in  that  membrane  becoming  completely  necrosed. 
Following  that,  there  poured  out  into  the  lumen  of  the  trachea  and 
bronchi  a  membranous  layer  of  fibrin,  very  like  the  membrane  in 
diphtheria,  in  which  micro-organisms  found  a  very  suitable  pabulum 
for  their  growth.  The  late  conditions  which  might  be  expected  to  arise 
after  mustard  gas  poisoning  are  chronic  bronchial  troubles  dependent  on 
the  remarkable  injury  to  the  bronchial  walls. 

I  might  now  mention  some  of  the  actual  late  effects  I  have  seen  in 
war  pensioners  who  have  been  gassed.  In  the  North  during  last 
October,  when  we  had  a  severe  fog,  numbers  of  these  pensioner 
developed  severe  acute  bronchitis.  Most  of  these  men  had  suffered  from 
mustard  gas,  but  some  cases  of  phosgene  and  chlorine  poisoning  were 
also  included.  All,  evidently,  had  permanent  damage  to  the  bronchia] 
mucous  membrane.  Then  there  is  a  group  of  cases,  which  ha>  received 
much  attention  from  French  writers,  where  a  so-called  "pseudo- 
tuberculosis" has  developed.  In  such  cases  the  main  symptoms  are 
cough  and  copious  expectoration,  but  tubercle  bacilli  can  never  be 
demonstrated  in  the  sputum.  By  the  aid  of  skiagrams,  the  French 
writers  have  concluded  that  the  condition  is  due  to  fibrosis  around  the 
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lumen  of  the  bronchi.  The  physical  signs — modified  percussion,  &c. — 
tend  to  confirm  this  view.  Recently,  in  the  out-patient  department  I 
have  seen  cases  in  pensioners  in  which  the  symptoms  suggested  that  this 
condition  existed,  but  nothing  indicative  of  fibrosis  could  be  found  on 
X-ray  examination.  It  is  remarkable  how  such  definite  respiratory 
distress  may  be  present  in  such  cases  with  so  few  obvious  physical 
signs. 

I  understand,  from  conversation  with  Colonel  Elliott,  that  the  total 
number  of  gas  casualties  who  have  become  pensioners  as  a  result  of 
these  late  effects  is  comparatively  small.  But  my  opinion  is  that 
most  of  these  men  will  be  permanent  pensioners,  and  that  their 
lungs  will  never  fully  recover  from  the  effects  of  the  damage  pro- 
duced by  the  gas. 

Colonel  S.  L.  Cummins. 

Sir  Wilmot  Herringham  has  suggested  that  I  should  speak  of  the 
work  of  the  Anti-Gas  Defensive  Organization  with  which  I  was  associ- 
ated in  France.  To  deal  adequately  with  this  subject  would  require 
much  more  time  than  is  available,  and  so  I  shall  confine  myself  to  a  few 
points  referring  to  the  general  lines  of  organization  of  an  anti-gas 
defensive  service,  and  which   deal  with  principles  rather  than  details. 

As  soon  as  the  first  German  offensive  took  place,  Sir  Alfred  Keogh 
sent  out  Dr.  Haldane  and  Professor  Baker  to  discuss  matters  and  put 
their  special  knowledge  at  our  disposal.  Both  these  gentlemen  were 
of  immense  assistance  both  during  the  first  days  and  throughout  all  the 
subsequent  developments  of  gas  warfare.  Sir  Alfred  also  sent  out 
Professor  Watson,  a  distinguished  physicist,  to  advise  on  the  use  of 
sprays,  which  were  thought,  at  that  time,  to  be  likely  to  be  of  value 
in  neutralizing  gas  clouds.  Professor  Watson,  now  unhappily  lost 
to  science  owing  to  his  sad  death  from  influenza,  possessed  just  the 
qualities  of  deep  scientific  knowledge,  energy,  drive  and  determination 
that  were  wanted  in  the  crisis  with  which  we  were  confronted,  and 
we  were  more  than  fortunate  in  being  able  to  retain  him  for  work 
in  France. 

It  had  been  decided  by  the  Commander-in-Chief  to  develop  a  service 
of  offensive  gas  warfare  under  the  command  of  Lieutenant-Colonel  (now 
General)  Foulkes,  R.E.  We  pressed  for  the  immediate  formation 
of  a  separate  defensive  branch  as  well,  and  this  was  at  once 
sanctioned.     It  fell  to  my  lot  as  an  officer  of  the  staff  of  Sir  Arthur 
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Sloggett,  to  organize  the    defensive    branch,  and,  with    the  Director- 
General's  consent,  I  undertook  the  administrative  side  of  this  work. 

The  defensive  branch  took  shape  under  the  Adjutant-General,  Sir 
Nevil  Macready,  and  the  first  step  was  to  create  at  General  Head- 
quarters a  central  laboratory  for  scientific  work  in  connexion  with  all 
questions,  both  defensive  and  also,  where  necessary,  offensive,  relating 
to  gas  warfare.  Professor  "Watson,  with  the  rank  of  Lieutenant  - 
Colonel,  was  made  Director  of  the  Central  Laboratory,  and  under 
him  were  placed  Captain  Mouat  Jones  and  Captain  Auld,  both  of 
them  highly  qualified  chemists.  Captain  Douglas  was  added  to  the 
staff  of  the  laboratory  for  physiological  work  and,  later,  Captain 
Haines  from  Woolwich  Arsenal,  for  work  in  connexion  with 
projectiles. 

This  team  at  the  Central  Laboratory,  together  with  the  Chemical 
Advisers  of  Armies,  rendered  magnificent  services,  and  were  instru- 
mental in  bringing  anti-gas  defence  to  the  high  state  of  efficiency  which 
was  ultimately  attained.  At  the  same  time,  under  Sir  William  Hor- 
rocks,  a  great  service  of  production  of  anti-gas  appliances  was 
developed  in  London,  a  fine  team  of  chemists  and  physiologists  being 
organized  at  the  Eoyal  Army  Medical  College,  and  factories  for  gas 
masks,  respirators  and  other  appliances  being  created  with  the  help  of 
the  Ordnance  Department  and  business  men  with  the  necessary  know- 
ledge and  plant.  Few  people  know  what  tremendous  responsibility, 
financial,  administrative  and  technical,  was  cheerfully  accepted  by  Sir 
William  Horrocks.  Throughout  the  years  that  followed,  he  never  failed 
us,  and  he  accomplished  miracles  in  producing,  in  the  shortest  possible 
time,  the  vast  number  of  masks,  helmets  and  respirators  that  were 
required  by  the  armies  in  France.  Now  as  to  questions  of  principle. 
It  was  soon  evident  that  anti-gas  defence  was  not  a  medical  service, 
not  a  service  of  the  kind  that  should  work  under  the  Adjutant- 
General,  but  a  branch  of  warfare  affecting  the  integrity  of  the 
battle  line  ;  obviously  a  function  of  the  General  Staff.  I  remember 
with  what  pleasure  I  found  that  Lieutenant-Colonel  Crossley. 
a  well-known  chemist  who  had  been  early  associated  with 
offensive  gas  investigation  at  home,  held  just  the  same  views  that  I 
myself  had  come  to  hold  on  this  question.  Together,  he  and  I 
placed  the  matter  before  Sir  Nevil  Macready,  and  he  at  once  appre- 
ciated the  weight  of  our  arguments  and  made  a  strong  recommendation 
on  these  lines  to  the  Commander-in-Chief.  The  result  was  that  the 
Gas     Directorate    was    formed     under     the     command     of     General 
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Thuillier,  E.E.,  in  which  Colonel  Foulkes,  while  retaining  command  of 
the  Special  Brigade,  served  as  Assistant  Director  of  Gas  Services  for 
Offence,  while  I  was  appointed  Assistant  Director  for  Defence.  In 
this  way  a  great  service  for  gas  warfare  in  all  its  branches  came  into 
existence,  and  its  subsequent  history  is  bound  up  with  the  general 
history  of  the  war. 

But  while  I  hold  strongly  that  gas  warfare  in  its  defensive  as  well  as 
its  offensive  aspects  must  be  a  function  of  a  special  force  of  scientific  com- 
batant officers  and  men  working  under  the  General  Staff,  I  hold  equally 
strongly  that  the  medical  and  physiological  organization  for  dealing  with 
gas  cases  and  investigating  the  effects  of  gases  must  be  under  the  Director- 
General  of  the  Army  Medical  Services.  The  knowledge  gained  by  such  an 
organization  is  essential  to  the  Director-General  and  also  to  the  General 
Staff ;  to  the  one  in  order  that  everything  possible  may  be  done  for 
gas  casualties ;  to  the  other  because  it  is  necessary  to  know  the  effect 
of  gases  on  man  and  animals  when  the  question  arises  of  which  gas  to 
use  against  the  enemy.  But,  while  the  knowledge  gained  in  such 
investigations  is  necessary  to  the  General  Staff,  the  fact  that  physiology 
is  a  branch  of  medical  science  makes  our  service  the  most  suitable 
milieu  for  the  development  of  physiological  and  biochemical  investi- 
gations on  the  effects  of  war  gases,  and  brings  into  prominence  one 
more  link  between  the  Army  Medical  Service  and  the  fighting  services 
of  the  Army. 

In  the  late  war,  the  experimental  work  on  the  effects  of  gases  was 
at  first  organized  by  a  War  Office  Committee,  of  which  Sir  William 
Horrocks  was  Chairman,  the  Medical  Research  Committee,  and  a 
Committee  of  the  Royal  Society;1  and  a  highly  efficient  team  of  physi- 
ologists and  pathologists  was  organized,  under  the  direction  of  Mr.  J. 
Barcroft,  at  the  War  Department  experimental  ground  at  Porton. 

Some  such  organization  as  this  must  continue  to  investigate  the 
physiological  side  of  chemical  warfare  in  the  future.  There  must  be 
the  closest  touch  between  the  Army  Medical  Service  and  the  General 
Staff  on  this  matter ;  no  secrecy,  no  reservation,  no  jealousy.  We  must 
be  completely  "  in  the  know  "  with  reference  to  every  new  development 
in  chemical  weapons  of  offence,  and  we  must  train  during  times  of  peace 
the  specialists  that  will  be  required  in  war. 


1  These  separate  Committees  finally  unified  their  efforts  by  forming,  from  amongst  their 
members,  a  single  body,  the  Chemical  Warfare  Medical  Committee. 
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Dr.  Haldane. 


Sir  Wilrnot  Herri ngham  gave  us  such  a  clear  and  graphic  account 
of  the  early  stages  of  the  gas  warfare,  and  the  general  medical  features 
of  it,  that  I  will  only  venture  on  a  few  remarks  on  certain  aspects  of 
the  question. 

Sir  Wilmot  referred  to  the  effects  of  bleeding,  and  to  anoxaemia,  and 
I  would  like  to  say  a  word  or  two  on  these  subjects.  With  regard  to 
the  effects  of  bleeding,  Sir  Wilmot  said  it  was  very  difficult  to  see,  from 
mere  clinical  experience,  whether  remedies  are  doing  good  or  not.  I, 
as  a  physiologist,  venture  to  differ  :  I  trust  the  clinical  evidence  almost 
more  than  the  physiological,  and,  in  this  case,  I  think  the  clinical 
evidence  was  very  clear  that,  in  certain  cases,  the  bleeding  of  men  did 
relieve  the  symptoms.  The  effects  of  bleeding  were  known  to  me  before 
the  war,  through  experience  in  cases  of  poisoning  by  nitrous  oxide 
fumes.  The  indication  for  bleeding  was,  that  the  patient  seemed  to  be 
bursting  with  blood.  In  the  blue  cases,  in  which  the  veins  were  dis- 
tended, it  was  evident  from  the  pulse  and  the  distended  veins  in  the  neck 
that  both  arterial  and  venous  pressures  were  high.  When  there  is  high 
venous  pressure,  we  know  there  is  very  apt  to  be  oedema  of  the  lungs. 
That  is  not  the  primary  cause  in  gas  cases,  but  an  important  subsidiary 
cause.  If,  in  an  animal,  you  raise  the  venous  pressure  more  than  a 
little,  oedema  of  the  lungs  ensues  in  a  few  minutes,  as  Knowlton  and 
Starling  showed  experimentally.  By  bleeding  you  reduce  the  venous 
blood-pressure  and  reduce  also  the  tendency  to  oedema,  and  relieve  the 
strain  on  the  heart.  I  believe  that  the  only  cases  which  are  benefited 
by  bleeding  are  the  blue  cases,  in  which  the  veins  are  distended.  The 
bleeding  I  got  to  know  about  before  the  war,  first  of  all  through  the 
experiences  at  the  Rand  mines  of  Dr.  Macaulay  and  Dr.  Irvine,  on 
the  excellent  effects  often  produced  in  cases  of  poisoning  by  nitrous 
fumes,  and  also  through  a  case  Sir  William  Hale  White  told  me  of  in  thi> 
country,  at  Guy's  Hospital,  in  which  he  had  done  the  same  thing,  and 
the  man  was  evidently,  as  a  result,  a  great  deal  better.  I  think  the 
clinical  evidence  was  quite  clear  :  I  do  not  care  how  many  animals  wort 
not  benefited  by  the  bleeding.  And  the  physiology  of  it,  I  think 
also  clear.  At  first,  it  is  difficult  to  understand  how  a  man  or  animal 
should  appear  to  be  so  full  of  blood.  I  think  the  explanation  is.  that 
the  want  of  oxygen,  combined  with  excess  of  CO*  produces  a  great 
vasopressor    excitation,    so    that    both    arteries    and    small    veins    ai\ 
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contracted,  although  the  capillaries  between  are  full  of  blood.  As  Krogh 
has  shown  lately,  the  capillaries  themselves  actively  dilate  and  contract, 
and  apparently  they  dilate  in  response  to  the  stimulus  of  want  of  oxygen 
and  excess  of  C02.  But  the  arterio-  and  veno-pressor  excitation 
practically  diminishes  the  total  capacity  of  the  vascular  system,  and 
causes  the  high  venous  pressure.  It  is  these  cases  which  are  benefited 
by  bleeding.  I  think  the  general  experience  was  that  bleeding  in  the 
grey  cases  was  of  no  use,  and  that,  anyhow,  blood  would  not  nowT  from 
the  veins,  so  that  no  harm  was  done  by  attempts  at  bleeding. 

■  I  now  come  to  speak  of  the  effects  of  anoxaemia.  I  am  very  much 
impressed  with  this,  because  I  have  had  so  much  experience  of  anoxaemia 
myself,  in  one  form  or  another,  in  studying  C(X  poisoning  and  the 
effects  of  low  atmospheric  pressures  in  steel  chambers  and  at  high 
altitudes.  I  can  speak  from  personal  experience  about  the  effects  of 
even  slight  anoxaemia.  If  it  is  continued,  the  effects  are  extremely 
formidable,  and  no  one  wants  to  suffer  from  anything  more  unpleasant 
than  mountain-sickness,  which  is  produced  by  a  comparatively  slight 
anoxaemia.     Serious  anoxaemia  is  a  dangerous  condition. 

This  brings  me  to  speak  of  the  grey  cases.  The  anoxaemia  of  the  grey 
cases  is  far  worse  than  that  of  the  blue,  because  in  the  blue  cases  there 
is  probably  an  excess  of  C02  in  the  blood,  as  well  as  a  deficiency  of 
oxygen,  whereas  in  the  grey  cases  it  is  the  other  way  round.  In 
the  grey  cases  the  breathing  is  not  so  much  stimulated  :  mere 
anoxaemia  without  excess  of  C02  does  not  stimulate  the  breathing 
very  much,  and  the  dissociation  curve  of  oxyhaemoglobin  is  altered,  so 
that  the  haemoglobin  is  holding  on  more  tightly  to  the  oxygen.  The 
anoxaemia  is  thus  much  more  dangerous  and  formidable  in  the  pale 
cases,  where  there  is  not  much  blood  in  the  capillaries,  and  no  excess  in 
the  large  veins,  and  where  the  supply  of  blood  to  the  heart  is  probably 
diminished  owing  to  the  absence  of  C02.  I  think  the  anoxaemia  accounts 
for  what  Dr.  McNee  referred  to,  the  presence  in  various  organs — the 
brain,  &c. — of  haimorrhages.  These  are  found  in  CO  poisoning,  and  I 
think  you  would  expect  them  in  these  grey  cases,  though  we  cannot  yet 
speak  dogmatically  on  the  matter. 

The  presence  of  severe  anoxaemia  seems  to  be  the  main  source  of 
danger  in  these  gas  cases  ;  and  if  by  adding  oxygen  to  the  inspired  ail 
we  can  so  increase  the  alveolar  oxygen  pressure  as  to  enable  sufficient 
oxygen  to  penetrate  through  the  oedematous  liquid  to.  the  blood,  we 
hold  death  at  bay  until  the  lungs  have  time  to  recover. 
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Dr.  J.  A.  Ryle. 

I  saw  a  large  number  of  gas-poisoning  cases  of  all  types  in  the  early, 
acute  stages  ;  furthermore  in  January  of  last  year,  having  been  sent  to 
Cambridge  to  work  with  Dr.  G.  H.  Hunt  and  Dr.  C.  M.  Wilson,  I  was 
brought  in  contact  with  some  of  the  late  results  of  gassing.  It  is  with 
these  late  results  that  we  should,  I  think,  be  particularly  concerned  on 
account  of  the  pension  problems  which  they  raise. 

I  would  suggest  a  classification  of  the  sequelae  of  gas-poisoning  into 
four  groups.  In  the  first  group — fortunately  a  small  proportion  of  the 
total — are  the  cases  of  gross  pulmonary  damage  with  gross  physical 
signs,  that  is  to  say,  chronic  bronchitis,  re-awakened  tuberculosis,  and 
other  cases  not  specifically  described  except  by  the  French,  who  called 
them  "pseudo-tuberculosis,"  but  which  I  prefer  to  regard  as  cases  of 
bronchiectasis  following  "  mustard-gas  "  poisoning.  Haemoptysis  and 
chronic  cough  with  purulent  sputum  are  the  usual  features  of  this  type 
of  lesion.  Dr.  C.  M.  Wilson,  who  had  much  experience  of  "  mustard 
gas"  cases  at  Boulogne,  showed  clinically  and  at  autopsy  the  occurrence 
of  acute  bronchiectasis  following  poisoning  with  "  mustard  gas."  It  is 
probable  that  a  certain  number  of  these  cases  survived  the  acute  stage. 
Dr.  G.  Marshall,  who  is  in  charge  of  the  tuberculosis  department  at 
Guy's,  tells  me  that  he  has  seen  cases  of  this  type,  that  he  regards  them 
as  having  bronchiectasis,  and  that  he  has  seen  them  with  clubbing  of 
the  fingers. 

In  the  second  group  of  cases  there  is  also  structural  damage,  but  it 
is  not  so  superficially  obvious.  These  cases,  for  lack  of  gross  signs,  have 
often  passed  into  the  '' D.A.H."  group.  On  inquiry  you  will  find  a 
history  of  broncho-pneumonia  or  prolonged  initial  invalidism  following 
gassing,  and  on  careful  examination  you  will  find  signs  of  emphysema, 
as  evidenced  by  diminution  or  complete  absence  of  precordial  dullness 
and  the  presence  of  apical  bulging  on  forced  expiration  against  resistance. 
Naturally  they  show  a  poor  exercise  tolerance. 

In  the  third  group  I  would  place  the  "  effort  syndrome  "  cases  with 
none  of  these  physical  signs  of  structural  damage.  T  do  not  know  it' 
they  are  to  be  regarded  as  the  result  of  any  toxic  or  organic  effect 
of  gas.  My  impression  is  that  a  largo  number  of  "D.A  II."  cases  exist 
in  which  no  history  can  be  obtained  of  general  infection  and  in  which 
there  is  no  definite  evidence  of  focal  infection  or  other  factors  Buch  as 
have  been  described  by  Dr.  Lewis  as  the   more    important   factors  in 
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predisposing  to  or  producing  "D.A.H.,"  but  in  which  the  "  D.A.H." 
has  followed  upon  some  crisis  in  the  man's  experience  in  France. 
That  is  to  say,  they  followed  upon  prolonged  fear  under  bombardment. 
And  I  think  there  is  an  exactly  similar  group  following  the  fear  of 
gas  attacks — fear  as  bad  as  that  caused  by  bombardments.  Whether 
it  is  to  be  considered  as  a  purely  functional  condition,  or  as  some  dis- 
turbance of  the  sympathetic  nervous  system,  or  of  the  endocrine  glands, 
I  do  not  know. 

The  fourth  group  is  also  a  very  important  one,  and  it  is  a  big  one, 
and,  I  think,  must  have  accounted  for  a  considerable  percentage  of  the 
cases  of  disability  following  gassing.  It  includes  the  functional  con- 
ditions :  blepharospasm,  vomiting,  aphonia,  &c,  which,  in  most  of  the 
cases,  followed  mustard-gas  poisoning.  This  vomiting  has  often  led  to  a 
diagnosis  of  chronic  gastritis,  and  many  of  the  men  have  been  treated 
for  gastric  symptoms  because  of  the  repeated  vomiting.  In  most  of 
these  cases  I  believe  the  condition  to  be  functional.  Dr.  Hurst  and  his 
colleagues  have  come  across  such  cases  and  have  cured  them  by  ordinary 
methods  of  re-education  and  persuasion.  We  had  not  at  Cambridge 
much  real  opportunity  for  classing  into  groups,  because  we  had  so  small 
a  number  of  cases  to  deal  with,  but  it  occurred  to  me  that  some  such 
classification  as  this  might  ultimately  be  adopted,  as  it  is  so  important 
to  recognize  the  various  types  of  disability,  for  purposes  of  pension 
assessment. 

Dr.  T.  I.  Bennett. 

I  would  like  to  ask  one  or  two  questions  in  regard  to  difficult 
problems  which  arose  at  the  end  of  the  war  in  connexion  with  gas- 
poisoning,  as  to  which  one  has  often  wished  to  hear  an  explanation. 
This  is  the  first  opportunity  I  have  had  of  asking. 

The  difficulties  arose  chiefly  in  connexion  with  the  "Blue  Cross" 
gas-poisoning,  to  which  but  little  reference  has  been  made  to-night, 
yet  they  are  the  most  interesting  cases  we  had  to  do  with  in 
the  later  stages  of  the  war.  I  should  feel  greatly  indebted  if 
Sir  Wilmot  Herringham,  or  some  other  speaker,  could  give  us  some 
information  concerning  the  gastro-intestinal  symptoms  which  we  saw 
in  connexion  with  the  Blue  Cross  cases  in  the  summer  of  1918. 
I  think  there  are  here  to-night  several  observers  who  will  agree  with 
me  that  at  about  the  time  we  were  told  the  Germans  were  using  a 
slightly    different    compound  —  a    cyanarsene    compound,    instead    of 
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the  phenyl-arsene — we  got  cases  closely  resembling  those  of  dysentery, 
except  that  perhaps  they  had  more  vomiting,  sometimes  with  hsema- 
temesis,  and  a  few  days  later  there  was  marked  pyrexia.  We  were 
never  able  to  follow  those  very  far :  were  any  of  the  subsequent 
gastric  symptoms  in  men  who  suffered  from  gas-poisoning  due  to  an 
organic  cause,  namely,  poisoning  from  Blue  Cross  gas  ? 


Sir  Wilmot  Heeeingham  (in  reply). 

There  was  very  little  known  about  the  Blue  Cross  cases,  and  I 
do  not  remember  having  seen  any  cases  with  intestinal  symptoms 
in  the  hospital  from  that  kind  of  poisoning.  The  most  interesting 
developments  were  the  nervous  :  these  were  very  curious,  and  were, 
at  one  time,  even  alarming.  They  were  chiefly,  however,  of  the  nature 
of  paralyses  and  anaesthesia,  and  I  believe  they  quickly  passed  off, 
for  the  most  part.  There  was  some  loss  of  reflexes.  There  were 
no  sequelae  of  Blue  Cross  gas-poisoning  which  did  not  pass  off  fairly 
soon  :  I  do  not  think  any  man  died,  or  was  even  seriously  ill,  from  the 
effects  of  this  gas. 

Colonel  Cummins  has  told  us  about  the  actual  position  in  the 
organization  of  the  anti-gas  work  during  the  war.  That  is  a  matter 
which  it  is  difficult  for  us,  civilians,  to  understand.  And  when  he  Bays 
it  is  a  matter  of  general  staff  work,  I  sincerely  hope  he  does  not  mean 
that  scientific  investigation  would  be  in  any  way  dependent  upon  the 
General  Staff.  It  is  not  that  their  goodwill  would  be  lacking,  but 
their  intelligence  is  lacking. 


r 
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President — Surgeon  Rear- Admiral  Sir  Robert  Hill,  K.C.M.G., 

C.B.,  C.V.O.,  R.N. 


Scurvy  :    With  Special  Reference  to  Prophylaxis  in  the 

Royal  Navy.1 

By  Surgeon  Rear-Admiral  Bassett-Smith,  C.B., 
C.M.G.,  R.N. 

In  bringing  up  the  subject  of  scurvy  for  discussion,  I  know  well  that 
it  is  one  which  has  been  very  fully  investigated  and  ably  treated  by 
a  large  number  of  distinguished  persons,  but  it  is  of  particular  interest 
to  all  those  who  have  to  maintain  the  health  and  well-being  of  our 
sailors. 

In  the  days  of  the  old  sailing  ships,  with  voyages  of  extended 
duration,  the  danger  of  scurvy  was  much  greater  than  it  is  now,  little 
was  known  of  the  aetiology  of  the  disease,  and  catering  difficulties  were 
much  more  marked.  Dr.  Lind  and  Sir  Gilbert  Blane,  the  pioneers  of 
naval  hygiene,  were  both  very  active  in  studying  and  endeavouring 
to  eradicate  this  scourge  of  the  Navy.  Fresh  fruit  and  vegetables, 
as  prophylactic  and  curative  agents  for  scurvy,  had  been  known  to  the 
Dutch  as  far  back  as  1564,  and  these  had  been  successfully  employed  in 
the  fleet  by  Sir  Robert  Hawkins  in  1000,  but  the  use  of  orange  and 
lemon  juice  had  been  more  or  less  forgotten  until  Dr.  Lind  insisted  on 
their  value.  He,  however,  recommended  preserved  juice  for  use  on 
voyages.  The  fresh  fruit  juice  was  concentrated  by  heat  to  a  thick 
syrup;  as  this  was  done  in  glazed  earthenware  vessels  soluble  lead 
salts  were  formed  and  Lind  drew  attention  to  this  danger  which  he 

1  At  a  mooting  of  the  Bsotion,  held  May  10,  1020. 
JY — W     1 
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referred  to  as  "  Death  in  the  Pot."  Trotter  strongly  opposed  the  use 
of  this  form  of  preserved  juice  as  it  was  said  to  undergo  fermentation 
and  become  mouldy.  Unfortunately  its  issue  to  the  crews  in  Cook's 
famous  voyage  of  1773-74  did  not  prevent  scurvy  breaking  out.  It  was 
Gilbert  Blane's  teaching  and  powerful  influence  which  brought  Lind's 
recommendation  into  official  use.  Sir  Gilbert  Blane  in  1757  pointed 
out  the  importance  of  cleanliness,  sufficient  ventilation,  and  absence  of 
damp  in  ships,  and  the  need  of  a  supply  of  lemon  juice  for  the  prevention 
of  scurvy.  It  was,  however,  not  until  1796,  when  Blane  was  one  of 
the  Commissioners  of  the  Navy  Board,  that  the  use  of  lemon  juice  was 
ordered  as  an  essential  part  of  the  naval  dietary,  and  this  quickly 
resulted  in  the  practical  disappearance  of  scurvy  from  the  service  afloat. 
In  1782,  two-thirds  of  an  ounce  of  lemon  juice  per  man,  per  diem, 
protected  the  whole  ship's  company  of  H.M.S.  Suffolk  during  a  voyage 
of  twenty-three  weeks  without  touching  port.  In  a  discussion  on  the 
probable  causes  of  the  disease,  which  he  attributed  to  the  lack  of  a 
"  certain  element  which  is  necessary  for  growth  and  repair,"  Blane 
foreshadowed  the  present  deficiency  theory. 

From  that  time  to  the  present,  lime  juice  has  been  a  standing  ration 
but  its  efficacy  has  disappeared.  The  reason  for  this  has  been  ably 
shown  by  Mrs.  Alice  Henderson  Smith.  As  originally  prepared  the 
lime  juice  was  made  from  sweet  limes,  Citrus  medica,  with  lemons, 
imported  chiefly  from  Spain.  In  1793  war  stopped  these  supplies,  but 
in  1802  delivery  was  resumed  and  scurvy,  which  had  obtained  a 
temporary  hold,  was  again  almost  eliminated.  About  1860,  by  the 
development  of  the  cultivation  of  limes  in  the  West  Indies,  a  large 
quantity  was  made  available,  and  the  contracts  entered  for  the  Navy 
caused  these,  the  sour  lime,  Citrus  medica  var.  acida,  to  supersede  the 
sweet  limes  and  lemons  formerly  in  use,  and  for  a  time  the  new  lime 
juice  was  believed  to  be  better  than  the  old.  In  Ross's  Polar  expedition 
the  original  lemon  juice  had  been  issued,  but  Sir  G.  Nares  in  1875  was 
provided  with  the  new  West  Indian  lime  juice.  The  general  conditions 
of  the  two  expeditions  were  very  similar  but  while  the  former  escaped 
scurvy,  Sir  George  Nares's  men  suffered  severely  from  it  in  spite  of  the 
regular  issue  of  the  lime  juice,  thus  demonstrating  the  failure  of  the  new 
preparation  as  a  prophylactic.  The  sister  ship  in  the  latter  expedition, 
the  Investigator,  was  supplied  with  lemon  juice,  and  for  twenty-seven 
months  after  leaving  home  she  had  few  cases,  though  the  crew  suffered 
great  hardships.  In  three  and  a  half  years  she  had  only  three  deaths 
from  scurvy  whereas  Nares  had  the  same  number  in  one  year. 
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The  evidence  is  clear  that  lemon  juice  is  far  more  effective  than  lime 
juice  in  preventing  scurvy  and  this  has  been  fully  confirmed  by  the 
large  number  of  laboratory  experiments  carried  out  at  the  Lister 
Institute,  London,  and  elsewhere,  which  have  determined  exactly  their 
relative  values  for  the  purpose.  Lemon  juice  and  sweet  limes  have 
therefore  been  found  to  repair  a  deficiency  which,  if  not  rectified, 
induces  scurvy,  and  the  consumption  of  these  juices  is  curative  for  the 
same  disease.  This  is  in  accordance  with  modern  teaching  which 
attributed  the  condition  to  a  deficiency  of  a  certain  accessory  factor 
known  as  scurvy  vitamine.  This  factor  is  found  in  living  vegetable 
(and  secondarily  in  animal)  tissue ;  in  largest  amount  in  fresh  fruit, 
green  vegetables,  and  growing  pulses,  and,  to  a  less  extent,  in  roots 
and  tubers.  Young  vegetables  contain  more  than  old.  It  is  present  in 
small  amount  in  fresh  meat  and  milk.  It  has  not  been  found  in  yeast, 
fats,  dry  cereals  and  pulses,  but  exists  to  a  certain  extent  in  canned 
tomatoes.  The  antiscurvy  food  factor  is  sensitive  to  high  temperatures 
and  if  exposed  -to  them  it  rapidly  loses  its  efficacy  ;  the  presence  of 
alkali  is  also  detrimental. 

Recent  History. — Much  has  been  written  of  the  prevalence  of  scurvy, 
during  and  since  the  war,  among  the  combatant  forces  and  in  the  civil 
populations  chiefly  affected  in  war  areas.  Of  the  former  those  in 
Mesopotamia  suffered  very  severely  and  Colonel  Willcox,  in  his  excellent 
communications,1  has  described  the  reasons  for  the  outbreak  very  folly. 
The  high  incidence  amongst  the  native  troops  at  Kut,  in  comparison 
with  that  of  the  Europeans,  is  explained  on  dietary  grounds ;  the  latter 
had  fresh  meat  to  supplement  their  meagre  diet  and  the  former  were 
more  susceptible  owing  to  diminished  vitality  from  preventable  causes. 
He  states  that  the  knowledge  we  then  possessed  for  the  prevention  of 
scurvy  and  beri-beri  was  not  fully  appreciated  and  acted  upon  by  those 
in  authority,  i.e.,  that  the  food  must  have  the  necessary  accessory 
factors  as  well  as  sufficient  calories  as  estimated  by  the  protein, 
carbohydrates,  and  fat.  The  fact  that  over  11,000  cases  of  scurvy 
occurred  in  the  last  six  months  of  1916  indicates  the  importance  of 
the  subject.  The  following  table  shows  the  amount  of  scurvy  in  the 
Indian  troops  and  beri-beri  in  the  British  : — 

Year 
1916 
1917 
1918 

1  See  Proceedings,  xiii  (Sect.  Therap.),  p.  7. 
JY W    •! 


Scurvy  (Iuriian) 

Bert-bar]  (British) 

11,445 

101 

•2,197 

... 

S-25 

51 
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The  crews  of  British  men-of-war  were  also  affected  to  a  small 
extent,  and  as  has  been  shown  repeatedly  by  the  endemic  presence 
in  the  Persian  Gulf  of  ship  beri-beri,  this  is  a  question  of  some 
importance,  more  particularly  in  times  of  extra  strain  as  was  the  case 
in  these  years.  Much  has  been  done  to  prevent  these  outbreaks  by 
increasing  and  supplementing  the  diet,  but  climatic  conditions  in  that 
area  always  make  the  provision  of  efficient  food  supplies  difficult. 

In  other  war  areas,  Serbia  and  the  remainder  of  the  Balkans, 
famine  conditions  have  necessarily  given  rise  to  an  enormous  number  of 
scurvy  cases.  In  Northern  Russia  it  is  very  prevalent  each  winter, 
particularly  in  the  prisons.  Even  on  the  Western  Front  the  cases 
of  incipient  scurvy  were  very  numerous,  due  in  great  part  to  the  use  of 
tinned  provisions. 

The  post-war  hardships  in  the  civil  populations  have  induced  scurvy 
and  the  gallant  fight  being  made  by  noble-minded  individuals  of  all 
classes  and  peoples  throws  a  glimmer  of  sunshine  on  what  is  otherwise 
a  dark  and  tempestuous  horizon.  The  work  in  Vienna,  by  Dr.  Chick 
and  others,  to  ameliorate  the  sufferings  of  the  infantile  population, 
is  particularly  noteworthy.  From  a  scientific  point  of  view  such  an 
overwhelming  mass  of  cases  has  increased  our  knowledge  of  the 
clinical  features  of  scurvy  enormously  and  many  new  facts  have  been 
ascertained. 

By  Japanese  investigators  the  conditions  produced  in  guinea-pigs 
on  a  deficiency  diet  is  considered  to  be  similar  to  that  found  in  ship 
beri-beri,  a  disease  which  undoubtedly  links  up  human  scurvy  and 
beri-beri. 

The  aetiology,  thanks  to  the  work  of  British,  American,  French  and 
other  observers  has  now  been  placed  on  a  sure  foundation  following 
the  elaborate  investigations  that  have,  for  years,  been  carried  out  in 
establishing  the  aetiology  of  beri-beri  as  a  deficiency  disease.  The  close 
relationship  of  beri-beri,  ship  beri-beri,  scurvy,  and  rickets  was  well 
shown  in  a  diagram  by  Darling  in  1915  which  I  here  reproduce  ;  it  shows 
the  gradation  from  polyneuritis  avium  at  one  end  to  that  of  rickets 
at  the  other. 

He  recognized  several  varieties  of  beri-beri — infantile  beri-beri, 
asylum  beri-beri,  wet-and-dry  beri-beri  (which  Vedder  and  Clark  look 
upon  as  distinct),  the  Brazilian  type,  endemic  dropsy,  and  endemic 
peripheral  neuritis.  Darling,  with  Surgeon-General  Gorgas,  spent 
much  time  in  investigating  the  endemic  scurvy  found  among  the 
miners    in   the   Rand  of    South   Africa.      The  points  of    similarity   in 
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the  cardiac  condition  with  that  of  beri-beri  were  often  very  marked 
in  the  concentric  hypertrophy  of  the  right  heart  and  degeneration  of 
the  vagus  nerves.  The  disease  appeared  to  depend  upon  the  following 
factors :  Over-milled  corn  as  a  chief  article  of  diet,  over-cooked  corn, 
over-boiled  meat,  insufficient  vegetables. 

Clinically,  cases  were  seen  of  every  degree  of  severity,  from  those 
who    had    spongy    gums    only  to    those    with    excessive    haemorrhages. 
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Some  cases  showed  marked  rickety  symptoms  with  extreme  destruction 
of  the  chondrocostal  junctions,  others  were  similar  to  beri-beri  with 
cardiac  degeneration  and  changes  in  the  vagus  nerves.  Personal  and 
racial  factors  had  an  unknown  influence  on  the  resultant  symptoms  : 
a  deficiency  diet  in  a  tropical  African  negro  miner  causes  severe  scurvy 
symptoms  and  in  a  Cape  Colony  African  labourer  mild  scurvy,  a  diet 
that  in  some  African  negroes  may  cause  scurvy  will  in  others  produce 
neuritis.     In  all  cases  the  knee-jerks  were  exaggerated.     (Th< 
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have    experience    in    ship   beri-beri    have    often    been    puzzled  by  the 
persistence  of  knee-jerks  in  these  cases  also.) 

The  Rand  scurvy,  besides  showing  the  cardiac  changes,  differs  from 
the  ordinary  forms  found  in  time  of  poverty  and  famine  in  that  it  does 
not  so  readily  yield  to  treatment.  Darling  sums  up  in  the  following 
words  :  "  The  striking  excentric  hypertrophy  and  dilation  of  the  right 
heart,  with  extensive  fatty  degeneration  of  the  muscle,  and  the  severe 
degeneration  of  the  vagus  nerves,  in  cases  of  scurvy  seen  in  the  Rand, 


Table  I. — Showing  Affinities  and  Pathologic  Features  of  Scurvy,  Beri-beri,  &c. 


Bone     lesions     Eickets 
at   epiphyses 
of  long  bones 

Bone     lesions     Rickets 
at  junction  of 
ribs  and  carti- 
lage 

Subperiosteal 
hemorrhages 

Joint,  subser- 
ous, subcuta- 
neous and 
muscle  hem- 
orrhages 

Spongy  gums 

Nerve  degene- 
ration 

Cardiac  hyper- 
trophy and 
degeneration 

Dropsy 
Palsy 


Infantile 
scurvy 


Guinea-pig 
scurvy 


Infantile     Scurvy     Guinea-pig 
scurvy  scurvy 


Infantile  Scurvy     Guinea  pig 
scurvy  scurvy 

Infantile  Scurvy     Guinea-pig        Ship 
scurvy  scurvy        beri-beri 


Infantile     Scurvy     Guinea-pig       Ship 
scurvy  scurvy        beri-beri 

Scurvy     Guinea-pig        Ship       Beri-beri  Polyneuritis 

scurvy        beri-beri  gallinarum 

Scurvy     Guinea-pig       Ship       Beri-beri  Polyneuritis 

scurvy        beri-beri  gallinarum 

Guinea-pig        Ship      Beri-beri  Polyneuritis 

scurvy        beri-beri  gallinarum 

Beri-beri  Polyneuritis 
gallinarum 


furnish  new  and  additional  facts  which  show  the  intimate  relationship 
between  scurvy  and  beri-beri  as  to  aetiology.  The  affinities  between 
these  two  diseases  and  certain  other  cachexias  lend  emphasis  to  the 
opinion  that  they  are  all  the  result  of  the  continued  use  of  a  one-sided 
and  deficient  diet." 

The  necessary  diet  for  the  maintenance  of  health,  besides  sufficient 
protein,  carbohydrates,  fats,  salts,  &c.,  must  contain  the  accessory  food 
factors ;  the  antineuritic  water-soluble  B ;  the  fat-soluble  A  ;  and  the 
antiscurvy  factor.     It  is  with  the  last  that  we  are  here  concerned. 
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Recognizing  that  this  cannot  be  supplied  by  the  preserved  lime  juice 
from  West  Indian  sources  as  at  present  made,  it  has  been  my  object  to 
provide  an  efficient,  portable,  and  palatable  substitute  for  the  use  of 
ships  as  occasion  requires,  and  for  such  expeditions  as  may  be  under- 
taken in  Polar  exploration,  &c.  For  the  last  six  months  I  have  been 
experimenting  at  the  Royal  Naval  College,  Greenwich,  with  guinea-pigs, 
which  are  extremely  susceptible  to  scurvy,  to  obtain  such  an  antiscorbutic 
preparation  to  replace  or  add  to  the  lime  juice  ration.  The  value  of 
these  experiments  with  guinea-pigs  in  relation  to  human  scurvy  has 
received  abundant  proof  by  experiments,  using  monkeys,  carried  out 
on  similar  lines  by  Barnes  and  Hume,  Chick,  Hume  and  Skelton,  and 
others. 

Much  of  the  work  done  at  Greenwich  has  not  been  original  but  was 
necessary  before  passing  on  to  the  methods  of  prevention  and  cure. 
The  use  of  dried  orange  juice  has  been  largely  employed  by  Givens  and 
McClugage,  who  found  that  in  the  fresh  state  it  was  equal  to  that  of 
lemons,  and  that  it  retained  its  antiscurvy  properties  for  a  considerable 
time,  but  in  their  preparation  a  certain  amount  of  heat  was  employed 
which  diminishes  the  efficiency  of  the  product.  In  the  investigation 
carried  out  at  Greenwich  various  methods  of  preparing  the  juice  were 
tried,  evaporation  at  60°  C,  de-acidification,  impregnation  of  filter  paper, 
rapid  drying,  &c. 

The  final  laboratory  method  evolved,  and  which  has  been  continuously 
in  use  is  as  follows  :  The  juice  of  fresh  lemons  is  roughly  filtered  through 
muslin  and  then  through  filter  paper  under  reduced  pressure  by  means 
of  a  water  pump.  The  filtered  juice  is  evaporated,  in  vacuo  over 
sulphuric  acid  at  ordinary  temperature  (13"5°  to  15"5°  C).  The  residue 
of  non-crystallizable  syrup  is  worked  up  into  as  stiff  a  paste  as  possible 
with  a  mixture  of  anhydrous  lactose  97  per  cent.,  gum  tragacanth  3  per 
cent.  The  paste  is  cut  up  into  sections  each  containing  the  juice  of 
half  a  lemon.  These  are  rolled,  faced  with  the  mixture,  and  pressed 
to  assume  the  lozenge  form.  These  tablets  have  been  stored  at  15  . 
and  37°  C.  for  months,  and  have  been  employed  in  the  experiments. 
The  average  yield  of  juice  from  one  lemon  is  about  48  c.c.,  and  each 
tablet  contains  the  equivalent  of  24  c.c.  of  unfiltered  juice.  The  whole 
process  takes  about  five  days  ;  no  heat  whatever  is  used. 

Two  series  of  experiments  were  carried  out : — 

(1)  Using  a  basal  diet  of  bran  and  oats,  GO  c.c.  of  milk  heated  in  a 
steam  sterilizer  for  one  hour  and  a  quarter,  and  water  ad  lib.  In  this 
there  was  abundant  water-soluble  anti-beri-beri,  and  fat-soluble  growth 
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factor.  The  control  animals  died  between  the  thirtieth  and  fiftieth  day 
with  all  the  usual  signs  of  guinea-pig  scurvy  and  great  loss  of  weight. 
The  addition  of  Navy  lime  juice  did  not  give  any  protection. 

(2)  In  the  second  series  Navy  biscuit  was  used  as  the  basal  diet,  to 
which  was  added  steamed  milk,  60  c.c,  and  lime  water  ;  on  one  day 
per  week  the  biscuit  was  substituted  by  oats  to  supply  the  anti-beri-beri 
vitamine.  Growth  was  well  maintained  for  over  a  fortnight,  then  the 
weight  rapidly  decreased,  scurvy  signs  were  manifested,  and  death 
followed.  Control  animals  with  20  grm.  of  fresh  cabbage  or  10  c.c- 
fresh  de-acidified  lime  juice  grew  normally.  Animals  were  given 
one-fifth  of  a  tablet  (=4*8  c.c.  fresh  lemon  juice),  in  solid  form,  by 
hand  feeding.  There  was  generally  a  loss  of  weight  at  first,  but  when 
they  became  accustomed  to  the  diet  the  animals  grew  and  remained 
healthy  for  over  three  months. 

A  further  series  was  carried  out  to  find  the  minimum  amount  of 
tablet  which  would  act  as  a  preventive  dose.  The  daily  amount  was 
reduced  to  one-tenth  (=  2'4  c.c.  fresh  lemon  juice).  In  two  animals  this 
was  sufficient,  but  in  two  others  signs  of  paralysis  appeared  and  they 
had  to  be  placed  on  normal  diet  again  ;  this  was  followed  by  recovery. 

Keeping  Properties. — Animals  were  also  given  tablets  which  had  been 
stored  for  three  months  and  more,  and  no  loss  of  protective  power  was 
noticed.  Tablets  kept  at  37°  C.  became  dark  in  colour  and  softer,  due 
to  caramelization  of  the  lactose,  and  this  appears  to  affect  to  a  slight 
extent  the  vitamine  properties.  In  no  instance  were  the  tablets 
found  to  have  become  mouldy  whether  kept  at  room  temperature  or 
blood  heat. 

Therapeutic  Action. — If  administered  to  an  animal  following  scurvy 
signs,  which  were  not  too  marked,  a  cure  was  effected  (fig.  8,  p.  65),  but 
if  diarrhoea  had  set  in,  or  a  great  loss  of  weight  had  occurred,  the 
animals  died. 

As  they  have  been  so  fully  reported  elsewhere,  it  is  unnecessary  to 
describe  the  scurvy  symptoms  in  the  animals  or  the  post-mortem 
findings,  such  as  muscular,  mucous,  periosteal  and  intestinal  haemor- 
rhages, fragility  of  bones,  disorganization  of  joints,  &c,  with  general 
atrophy  of  the  intestinal  tract,  but  the  condition  of  the  suprarenal 
bodies,  as  emphasized  by  McCarrison,  deserves  further  mention.  He 
has  shown  that  in  guinea-pigs  these  organs  are  enlarged,  hasmorrhagic, 
and  have  a  reduced  adrenalin  content,  and  with  this  there  is  a  tendency 
to  secondary  bacterial  blood  infections  (found  once  in  my  cases).  In 
my  experiments  the  changes  in  the  suprarenals  of  the  scorbutic  animals 
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were  very  marked.  There  was  marked  congestion  of  the  whole  gland, 
with  diffused  or  circumscribed  haemorrhages  and  fatty  degeneration  of 
the  cells  chiefly  affecting  the  cortical  areas.  The  weight  of  the  glands 
was  roughly  three  times  that  found  in  healthy  guinea-pigs. 

The  reduction  of  the  normal  secretion  is,  according  to  McCarrison, 
an  early  factor  in  the  scurvy  syndrome,  and  influences  very  clearly 
the  metabolic  changes  in  the  animal — and  he  concluded  that  the 
evidence,  so  far  available,  points  to  the  dependence  of  the  functional 
perfection  of  the  adrenal  glands  upon  the  adequate  supply,  in  the 
food,  of  the  accessory  food  factors  of  the  various  classes. 

Comparative   Results. 


Scurvy  animals 

\nimal 

SlPRAREN'ALS 

Killigi 

Original 

Weight  at 

Weight 

10Ci  grin,    of 

weight 

death 

(mgrm.) 

body  weight  at 

death 

No.   1. 

Died    on     forty-eighth    day  ; 

340 

235 

270 

115 

(1) 

haemorrhages      and      joint 
signs.      Suprarenals.    local 
and  diffused  haemorrhages 

225 

96 

No.  2. 

Died    on     forty-fourth     day  ; 

360 

235 

237 

101 

(4) 

haemorrhages      and      joint 
signs.  Suprarenals:  haemor- 
rhages and  degeneration  of 
cells  in  cortex 

200 

- 

No.  3. 

Died      on     fifty-third     day  ; 

340 

270 

255 

94 

(5) 

mucous       and        muscular 
hemorrhages.  Suprarenals: 
diffuse    haemorrhages     and 
slight  fatty  changes 

225 

S3 

No.  4. 

Died     on    forty-fourth    day  ; 

320 

240 

185 

77 

(8) 

joint   signs.      Suprarenals  : 
intense    haemorrhagic   con- 
dition of  whole  gland,  fatty 
changes  in  cortex 

175 

73 

No.  5. 

Killed  on  twenty-seventh  day  ; 

370 

260 

220 

85 

(31) 

haemorrhages      and      joint 
signs  ;  ophthalmia.     Supra- 
renals :    extreme    fatty    de- 
generation of  cortical  cells, 
slight  haemorrhages 

182 

70 

Fire  Scurry  Animals — Suprarenal  Bodies. 
Average  weight  per  100  grm.  body  weight  at  time  of  death,  87'9  mgnn. 

Six  Normal  Animals — Suprarenal  Bodi 

Average  weight  per  100  grm.  body  weight  at  time  of  death,  35*8  mgrm. 


Many   observations  have  shown  that  the  onset  of    scurvy   is  very 
gradual.     Dr.  J.  K.  Comrie,  in  an  account  of  scurvy  in  Russian  pria 
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stated  that  it  might  be  four  and  a  half  months,  but  generally  it  is  as 
long  as  six  months,  before  symptoms  are  manifested.  In  the  pre- 
scurvy  stage,  owing  to  the  deprivation  of  antiscurvy  factors,  the 
metabolism  of  food  is  incomplete  and  a  positive  agent  is  added,  which 
acts  like  a  toxin,  causing  changes  in  the  adrenals  and  their  secretions, 
favouring  the  hsemorrhagic  conditions  which  are  such  marked  features 
of  the  declared  disease. 

The  use  of  this  concentrated  preparation  has  shown  that  it  has 
effective  antiscurvy  properties  for  animals.  We  may,  therefore, 
with  confidence,  apply  its  use  to  man  under  conditions  of  service 
which  preclude  the  regular  provision  of  fresh  fruit  and  other  known 
preventive  substances,  such  as  when  on  detached  duty  in  the  Persian 
Gulf,  West  Coast  of  Africa,  and  in  Arctic  exploration.  It  could  also 
be  employed  in  the  mercantile  marine.  Though  it  is  not  yet  possible 
to  say  how  long  the  activity  of  the  retained  antiscurvy  vitamine 
will  remain  effective,  it  is  probable  that  this  will  be  of  extended 
duration  if  the  preparation  is  kept  dry  and  cool.  Dr.  Chick,  in  her 
admirable  work  at  Vienna,  has  found  that  5  c.c.  of  lemon  juice  is  a 
prophylactic  dose  for  infants,  therefore  24  c.c.  would  probably  be  ample 
for  an  adult  (half  lemon).  The  tablets  dissolve  fairly  readily  if  added 
to  water  containing  a  small  quantity  of  bicarbonate  of  soda,  and  it  is 
suggested  that  these  dissolved  tablets,  containing  antiscurvy  accessory 
factor,  should  be  added  to  the  ordinary  non-active  pleasant  tasting  lime 
juice  at  present  issued. 

For  general  service,  when  large  quantities  are  required,  the  non- 
heated  concentrated  syrup,  as  obtained  before  being  mixed  with  lactose, 
might  be  kept  in  bottles,  and  the  equivalent  of  24  c.c.  of  fresh  lemon 
juice  be  given  per  man,  after  solution  in  water  to  which  sugar  has  been 
added  at  the  time  of  issue.  It  is  probable  that  this  syrup  would 
keep  without  mould  formation,  and  this  aspect  is  at  present  under 
consideration. 

In  this  investigation  I  am  greatly  indebted  to  Mr.  K.  C.  Frederick 
for  his  able  assistance  in  preparing  the  tablets  used  and  to  Sick  Berth 
Steward  A.  Coules  for  his  careful  attention  in  feeding  the  animals. 
Finally  I  have  to  thank  you  for  your  sympathetic  hearing  of  what  is, 
I  feel,  a  very  incomplete  treatment  of  the  subject. 
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Diet 


Results  as  begakm- 


Special  ration 


Dried  lemon  juice 
=  4"4  c.c. 

Fresh  lemon  juice 
de-acidified 

Fresh  milk  thirty- 
two  days,  then 
tablet  added 


Cabbage 
None 


Dried  lemon  juice 
=  4-4  c.c. 

Fresh  lemon  juice 

de-acidified 
Old    dried     lemon 

juice   at    15°   C. 

=  4-4  c.c. 
Old    dried     lemon 

juice   at    15°   C. 

=  2-2  c.c. 
Old    dried     lemon 

juice   at    37°   C. 

=  4-4  c.c.    (1)  (2) 


Navy     lime     juice 

de-acidified 
None 


Cabbage 


Amount 
(gnu.) 


One-fifth 
tablet 
10  c.c. 

GO  c.c. 


20  grm. 


One-fifth 
tablet 

10  c.c. 

One-fifth 

tablet 

One-tenth 
tablet 

One-fifth 
tablet 


10  c.c. 


20  grm. 


Basal  diet 


Number 

of 
animals 


Bran  and  oats, 
heated  milk 

Bran  and  oats, 
heated  milk 

Bran  and  oats, 
water 


Bran  and  oats, 
heated  milk 

Bran  and  oats, 
heated  milk 

Navy  biscuit, 
heated  milk, 
lime  water 

Navy  biscuit, 
heated  milk 

Navy  biscuit, 
heated  milk, 
lime  water 

Navy  biscuit, 
heated  milk, 
lime  water 

Navy  biscuit, 
heated  milk, 
lime  water 


Navy  biscuit, 
heated  milk 

Navy  biscuit, 
heated  milk, 
lime  water 

Navy  biscuit, 
heated  milk, 
lime  water 


Length 

of 

experiment 

(days) 


Growth 


Occurrence  of  scurvy 


161  Good  Complete  protection 

120  Good  Complete  protection 

110  Very  good      Slight     protection; 

scurvy     appeared 

thirty-secoud     day  ; 

cured     by     one-fifth 

tablet 
114  Very  good      Complete  protection 

29  to  52  None  Scurvy,  five  died  ;  one 

cured  by  dried  juice, 
one  by  cabbage 

60  to  120  Good  Complete  protection 

160  Very  good      Complete  protection 

112  Very  good      Complete  protection 


60  to  100      Very  good 


70  to  100 


37 


2S  to  42 


Fail 


None 
N  me 


110  Very  good 


Two,  complete  protec- 
tion, two  showed 
signs  and  were  treated 

(1)  Complete  protec- 
tion; (2)  slight  scurvy 
signs,  and  loss  of 
weight,  cleared  up  on 
juice  beiug  doubled 
on  thirty-first  day 

Scurvy,  died  thirty- 
seventh  day 

Scurvy,  died  twenty- 
eighth  and  forty- 
second  day 

Complete  protection 
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Fig.  2. 


A— No.  23.     Diet  :  Navy  biscuit,  30  grm.  ;  heated  milk  60  c.c.  ;  lime  water,  20  c.c. 

B— Composite  Chart.    Nos.  1,  2,  4,  7,  8.    Diet :  Bran  and  oats,  40  grm.  ;  heated  milk  60  c.c. 

C— No.  16.     Diet  :  Navy  biscuit,  30  grm.  ;  heated  milk,  60  c.c. ;  Navy  lime  juice,  10  c.c. 
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No.    15.— Diet:    Navy    biscuit,    10  grm.;    heated  milk,   60  c.c;    raw  cabbage, 

20  grm.  daily. 
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Composite  Chart.     Nos.  17,  18,  19,  20. — i  tablet  dried  juice.     Diet  :  Biscuit,  30  grin.  ; 
heated  milk,  60  c.c.  ;  lime  water,  20  c.c. 
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FlQ.  5. 

Biscuit,  30  grm.  ;  milk,  60  0.0.  ;  lime  water,  SO  o.C.  :  old  room  tcmv 
dried  jaiee,    '-tablet. 
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No.  of  Days. 


CD 


Fig.  6. 

Navy  biscuit,  30  grm.  ;  heated  milk,  60  c.c.  ;  lime  water,  20  c.c. 
old  dried  juice  at  37°  C,  ^-tablet. 
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Fig.  7. 

Navy  biscuit,  40  grm.  ;  heated  milk,  60  c.c.  ;  old  dried  juice  at  15°  C,  Tytablet  ; 

lime  water,  20  c.c. 
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No.  3. — Diet :  Bran  and  oats,  40  grm.  ;  heated  milk,  60  0.0,     J  tablet  dried  lemon 
juice  on  twenty-eighth  day,  when  marked  scurvy  Bigns  were  on  Bent, 


66 


Bassett-Smith  :    Scurvy 


Fig.  9. 
Guinea-pig  No.  5.     Died  on  fifty-third  day  ;  diffused  haemorrhage  in  the  cortex 

of  the  suprarenal. 
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Fig.  10. 


Guinea-pig  No. '8.     Died  on  forty-fourth  day;  intense  congestion  of  suprarenal 
with  extensive  hivniorrhages  in  cortex. 
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Fig.  11. 

Guinea-pig  No.  23.     Died  on  thirtieth  day  ;  cortical  haemorrhages  and  fatty 

degeneration  of  suprarenal. 


Fig.   12. 

Guinea-pig  No.  8.     Died  on  forty-fourth  day  ;  very  marked  fatty  ch .;• 
cortex,  with  slight  hemorrhages. 
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Fig.   13. 

Guinea-pig  No.  31.     Killed  on  twenty-seventh  day  ;  intense  fatty  degeneration 

of  suprarenal.     (Under  a  higher  magnification.) 


Fig.  14. 

Guinea-pig  No.  8.     Died  on  forty-fourth  day  ;  intense  haemorrhages  into 
medulla  near  epiphysis. 
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Fig.  15. 
Guinea-pig  No.  1.     Died  on  forty-eighth  day  ;  sub -periosteal  haemorrhage. 


Fig.   16. 

Guinea-pig  No.  S.     Died  on  forty-fourth  da;  :  eosto-choudral  junction,  showing 

irregular  line  of  ossifioation. 
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DISCUSSION. 

Major-General  Sir  WILLIAM  MACPHERSON  :  Scurvy  in  Mesopotamia,  not- 
withstanding what  Dr.  W.  H.  "Willcox  has  written  on  the  subject,  was  not 
altogether  due  to  want  of  recognition  of  its  causes,  but  to  the  impossibility  of 
getting  fresh  vegetable  and  other  foods  up  to  troops  operating  in  certain  areas. 
These  foodstuffs  became  decomposed  in  consequence  of  climatic  conditions 
before  reaching  the  troops,  and  it  was  these  troops  which  suffered  most.  As 
regards  the  resemblance  between  scurvy  and  beri-beri  this  was  pointed  out  by 
myself  in  a  report  which  is  published  in  the  official  reports  on  the  Russo- 
Japanese  War.  I  observed  thousands  of  cases  of  beri-beri  amongst  the 
Japanese,  followed  by  some  20,000  cases  of  scurvy  amongst  the  Russians 
in  Port  Arthur.  The  resemblance  of  the  two  cases  clinically  was  so  marked 
that  it  formed  the  subject  of  a  special  report.  The  cause  amongst  the  Japanese 
was  the  use  of  highly  milled  and  overcooked  rice  ;  and  amongst  the  Russians 
the  absence  of  fresh  food  and  vegetables  during  the  siege  of  Port  Arthur. 

Colonel  S.  L.  Cummins  :  Rear-Admiral  Bassett-Smith's  paper  has  a 
great  practical  value.  All  who  have  heard  or  who  will  read  the  paper  will 
recognize  what  this  will  mean  to  men  of  the  naval  and  military  and  other 
forces,  &c.  Not  only  that,  Rear- Admiral  Bassett-Smith  has  come  with  his 
paper  already  in  a  practical  form,  and  the  method  worked  out  and  prepared 
ready  for  immediate  adoption. 
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NOTES    ON    BOOKS. 

[Tlie  purpose  of  these  "  Notes"  is  not  so  much  to  praise  or  to  blame  as  to  draiv  attention 
to  and  describe  some  of  the  new  books  and  neio  editions  which  have  been  added  to  the 
Society's  Library. — Ed.] 

The  Nervous  Heart:  Its  Nature,  Causation,  Prognosis  and  Treatment.  By  R.  M. 
Wilson,  Captain  R. A.M. C,  arid  John  H.  Carroll,  Major,  M.C.,  U.S.A.  Pp. to  +  136. 
Price  6s.  net.     London  :  Henry  Frowde,  Hodder  and  Stoughton,  1919. 

"  This  book  is  an  attempt  to  view  tbe  problems  of  heart  disease,  and  especially  functional 
heart  disease,  from  a  new  angle — that  of  the  nervous  system."     Thus  the  authors  define  the 
object  of  their  book,  but  at  first  sight  one  does  not  consider  that   the   neurogenic  aspt 
heart  disease  is  exactly  new.     What  they  have  set  out  to  describe  is  the  action  and  reaction 
of  the  vagus  depressor  system  and  of  the  sympathetic  system  in  the  production  of  circul  -.' 
control  and  circulatory  disturbance.     "Life  is  an  expression  of  the  interrelation  of  pressor 
and    depressor   activities,   of   sympathetic   and    vagus   depressor   activities."     Dealing    with 
functional  diseases  they  find  that  at  least  30  per  cent,  of  all  cases  of  irritable  heart  in  soldiers 
are  due  to  the  infection  of  trench  fever,  the  remaining  percentages  being  distributed  among 
diseases  of  which    "rheumatism"  and  dysentery  are  probably  the  most  important.     It  is, 
therefore,  suggested  that   in  these  diseases  a  toxin  of  unknown  nature  acts  upon  the  \ 
depressor  mechanism,  increasing  its  irritability.     The  reader  will  find  numerous  traci: 
the  pulse  and  respiration  curves  to  illustrate  the  authors'  theories,  but  he  will  have  to  learn 
a  new  terminology  and  new  views  on  the  mechanism  of  the  circulation  before  he  can  _ 
the   various  vagal   and   sympathetic   reactions.     Breathlessness.  giddiness,  precordial  pain, 
and  vasomotor  phenomena  are  dealt   with   in   the  light  of  these  reactions.     As   r 
treatment  of  functional  heart  disease   the  tirst  thing  to  do.  when  possible,  is  to  removi 
underlying  infection.     Palliative  treatment  consists  in  lowering  the  irritability  of  the   \ 
depressor  system,  or  increasing  the  resources  of  the  sympathetic  By  stem. 

Constipation  and  Allied  Intestinal  Disobdbbs.    By  Arthur  F.  Hi  ust.  M.A.,  M.l\< 

F.R.C.P.     Second  edition.     With   56  illustrations;  pp.    xx    +    440.     Price    It's.    net. 
London  :  Henry  Frowde,  Hodder  and  Stoughton,  1919. 

The  first  edition  of  Dr.  Hurst's  work  was  published  in  1909.  Since  then  the  author  has 
found  it  necessary,  as  a  consequence  of  his  extensive  radiographic  studies  of  the  alimentary 
caual  and  of  his  association  with  surgeons  in  a  field   hitherto  to  the   phj 

modify  his  views  so  substantially  that    the  present  production  is  a  new   work  rather  than 
second   edition.     The  scope  of   the   present   monograph  is  remarkably  coinprelu 
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pages  devoted  to  a  subject  which  the  standard  text-books  on  medicine  dismiss  in  three  or 
four.  The  author  explains  that  although  the  book  is  founded  on  his  own  investigations,  it 
epitomizes  a  thorough  study  of  all  the  litei'ature  that  has  ever  appeared.  Indeed,  opinions 
and  statements  of  nearly  350  authorities  are  actually  quoted,  and  this,  we  understand,  does 
not  comprise  the  entire  number  consulted.  Dr.  Hurst  defines  constipation  as  a  condition  in 
which  none  of  the  residue  of  a  meal  taken  eight  hours  after  defalcation  is  excreted  within 
forty  hours,  a  definition  which  embraces  all  clinical  varieties.  For  practical  purposes  an 
individual  may  be  considered  to  be  constipated  if  his  bowels  are  not  open,  at  least,  once  in 
forty-eight  hours.  Three  main  varieties  of  constipation  are  defined.  Colic  constipation  or 
delay  in  the  colon  ;  dyschezia ;  and  a  third  class  due  to  deficiency  of  faeces.  The  group 
defined  as  dsychezia  is  conveniently  separated  from  the  first-named  as  designating  a  normal 
passage  through  the  colon  but  with  inadequate  final  evacuation  when  the  pelvic  colon  has 
been  reached.  This  term  was  originally  employed  by  Eobert  Barnes  to  denote  painful 
defecation,  but  for  the  word  in  its  present  connexion,  Dr.  Hurst,  as  is  well  known,  was 
originally  responsible  although  he  ascribes  to  Chevalier  the  credit  of  having  recognized  in 
1819  the  form  of  constipation  in  which  purgatives  did  no  good  but  for  which  enemata  were 
necessary.  Colic  constipation  is  described  as  due  to  deficient  motor  activity  of  the  intestines 
and  to  conditions  which  necessitate  an  excessive  force  to  carry  the  faeces  to  the  pelvic  colon. 
Deficient  motor  activity  is  due  as  a  rule  to  a  constitutional  weakness  of  the  intestinal 
musculature  but  certain  diseases  contribute  to  such  a  weakness,  in  particular  chlorosis  and 
the  acute  specific  fevers.  It  may  also  be  due  to  diminished  reflex  activity  either  from  an 
insufficient  stimulus  or  deficient  excitability  of  the  intestinal  mucous  membrane  or  to  general 
nervous  depression  as  in  hypochondriasis.  Finally,  it  may  be  due  to  inhibition  of  motor 
activity  from  a  central  cause,  a  reflex  cause — e.g.,  visceral  pain,  or  because  the  sympathetic 
(the  inhibitory  nerve  to  the  viscera)  is  stimulated,  as  in  lead  poisoning.  A  fourth  group  of 
cases  comprised  under  the  consideration  of  deficient  motor  activity  is  constituted  by  entero- 
spasm,  or,  as  it  is  more  generally  known,  spastic  constipation.  The  second  large  group  of 
causes  of  colic  constipation  are  referable  to  obstruction  either  from  peculiarity  of  the  faeces 
or  from  narrowing  of  the  intestinal  lumen  with,  as  would  be  expected,  the  consideration  of  a 
large  number  of  conditions  often  demanding  surgical  treatment.  In  this  connexion  Dr. 
Hurst  objects  that  a  true  ileal  kink,  if  it  ever  really  leads  to  ileal  stasis,  probably  does  so  not 
directly  but  indirectly  by  causing  absence  of  relaxation  of  the  ileo-caecal  sphincter  (achalasia) 
just  as  gastric  adhesions  may  upset  the  pyloric  mechanism.  Turning  to  dyschezia,  Dr. 
Hurst  reiterates  the  futility  of  employing  purgatives  since  activity  of  the  intestines  is  in 
uncomplicated  cases  normal.  The  chief  causes  of  this  variety  of  constipation  are  first, 
inefficient  defsecation  as  from  habitual  disregard  of  the  call  to  empty  the  bowels,  weakness  of 
the  voluntary  muscles  of  defalcation,  unfavourable  posture  in  the  process  of  defalcation,  and 
weakness  of  the  reflex.  As  a  second  group  of  causes  of  dyschezia  the  various  conditions 
leading  to  obstruction  are  again  under  consideration  (as  in  colic  constipation) ;  in  this 
instance,  of  course,  the  rectum  and  the  pelvi-rectal  flexure  are  the  parts  of  the  bowel  con- 
cerned. Gynaecological  causes  play  a  very  important  part  in  the  production  of  dyschezia, 
by  their  influences  upon  the  pelvic  portion  of  the  alimentary  canal,  and  even  enlarged 
prostate  must  not  be  forgotten.  The  third  class  of  cases  of  constipation  is  a  small  one,  in 
which  the  condition  is  ascribed  to  deficiency  of  faeces.  These  cases  include  those  in  which 
insufficient  food  residues  reach  the  colon— generally  because  insufficient  food  is  for  some 
reason  ingested  — and  those  in  which  the  peculiarity  of  excessive  digestion  and  absorption 
occurs,  the  condition  originally  described  by  Goodbart  in  1902  as  "  greedy  colon."  Dr.  Hurst 
destroys  the  popular  fallacy  that  bismuth  salts  can  cause  constipation,  this  ilea  having 
evidently  arisen  from  the  astringent  effect  of  bismuth  in  certain  forms  of  diarrhoea  only, 
namely,  those  in  which  there  is  excess  of  sulphuretted  hydrogen  from  abnormal  putrefaction. 
The  symptoms  of  constipation  are  next  considered.  These  arc  due  either  to  reflex  causes  or 
to  the  mechanical  pressure  exerted  by  faecal  accumulation.  Intestinal  intoxication  Hurst 
considers  to  be  due  to  abnormally  Long  retention  of  faeces  rather  than  to  any  increase  in 
bacterial  decomposition.  The  author  points  out  that  bhe  results  of  constipation  as  given  1>\ 
Sir  A rl ultimo!  Lane  i iic hide  almost  everj  disease  from  cancer  of  the  breast  and  exophthalmic 

goitre  to  adenoids  and    flat  Eeet.      He  reviews   the    work   of    Lane   and    his    assistants   at  eon 
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siderable  length,  and  many  of  their  results  he  considers  to  be  due  to  imperfect  radiographic 
technique.  The  association  of  constipation  with  hyperchlorhydria  deserves  a  passing  word, 
for  there  appaars  to  have  been  a  tendency  to  confuse  cause  and  effect.  Dr.  Hurst  considers 
that  the  excess  of  HC1  softens  cellulose  and  renders  it  more  susceptible  to  bacterial  solution 
so  that  vegetable  foods  are  abnormally  digested.  Thus,  in  his  view,  constipation  is  not  it 
cause  of  duodenal  ulcer  but  the  result  of  hyperacidity  associated  with  the  ulcer.  Again, 
constipation  he  regards  as  the  result  of  chlorosis,  and  not  (as  is  traditional)  its  cause, 
although  the  absorption  of  toxins  greatly  aggravates  many  of  the  symptoms  in  chlorosis. 
Approximately  the  last  hundred  pages  are  devoted  to  treatment;  the  most  suitable  foodstuff-, 
are  first  considered  and  then  the  indications  for  purgatives  with  the  special  properties  of  each. 
Surgical  treatment  receives  a  critical  survey.  Apart  from  definite  organic  obstruction  of  the 
intestine  for  which  surgery  is  unquestionably  indicated,  the  autbor  is  clearly  unenthusiastic 
iu  his  reception  of  the  various  operations  which  have  during  the  last  ten  years  been  recom- 
mended for  the  relief  of  constipation.  With  more  persistent  and  scientifically  adjusted 
medical  treatment  and  greater  accuracy  in  diagnosis  to  aid  in  the  selection  of  the  operation 
suitable  to  the  particular  condition  found,  the  number  of  such  operations  and  their  mortality 
percentage  would  be  reduced  while  the  number  of  successes  would  be  increased.  A  final 
chapter  deals  with  constipation  in  infants  in  which  the  author  acknowledges  his  association 
with  Dr.  H.  C.  Cameron. 

Spas  and  Health  Resorts  of  the  British  Isles:  Their  Mineral  Water.-,,  Climate,  and 
the  Treatment  to  be  Obtained.     With  a  Section   on  Curative   Institutions.     By 
Thomas  Davy  Luke,  M.D.,  F.R.C.S.Edin.      With  32  full-page   illustrations  and  a 
sketch  map  ;    pp.    xii  +  318.     Price  7s.  6d.  net.     London  :  A.  and  C.   Black,  Ltd 
1919. 
This  consists  mainly  of  information  gleaned  about  the  various  spas,  climatic  resorts,  and 
marine  stations  of  the  British  Isles.     As  a  dictionary  of  reference  it  should  be  useful  to 
medical  practitioners,  for  it  contains  in  a  convenient  and  accessible  form  most  details  which 
might  be  asked  for  at  the  present  day  by  patients  who  formerly  visited  German  health  resorts. 
It  is  impossible  to  compile  a  work  of  this  kind  without  some  inaccuracie.-  —  as   the  author 
himself  points  out  in  the  preface.     Too  much  reliance  must  not  be  placed  upon  the  sunshine 
records  claimed  by  some  of  the  resorts.     There  are  a  few  short  chapters  at  the  commence- 
ment of  the  book  referring  to  spa  treatment,  special  diet  cures,  climate,  &c,  which,  although 
of  a  sketchy  character,  are  of  interest.     A  list  of  hydropathic  institutions  and  sanatoria  is 
given  at  the  end  of  the  book.     The  illustrations  are  good,  but  are  not   in  every  instance  in 
apposition  with  the  descriptions  of  the  places. 

Trench  Fever:  a  Louse-borne  Disease.  By  Major  W.  Bvam,  R.A.M.G.,  Captains  J. 
H.  Carroll,  U.S.R.,  J.  H.  Churchill,  R.A.M.C.(T.),  Lyn  Dimond,  R.A.M.C.,  N 
Sorapure,  R.A.M.C,  R.  M.  Wilson,  R.A.M.O.  and  Ll.  Lloyd,  R.A.M.C.(T.).  With 
an  Introduction  by  Lieutenant  (.eneral  Sir  T.  H.  Goodwin,  K.C.B.,  a  Foreword  by 
Major-General  Sir  David  Bruce,  K.C.B.,  F.R.S.,  and  a  Summary  of  the  Report  of 
the  American  Trench  Fever  Commission  by  Lieutenant  R.  H.  Vercoe,  RA.M.C. 
With  charts;  pp.  xvi  +  19G.  Price  10s.  Gd.  net.  Loudon:  Henry  Frowde,  Hoddet 
and  Stoughtou,  1919. 

This  book  is  a  record  of  the  experiments  carried  out  by  tin-  authors,  at  Hampstead,  for  the 
War  Oliiee  Trench  Fever  Committee,  and  of  their  conclusions   following   on   the   results 
these  experiments.     The  fust  chapter  deals  with  the  manifestations  of  the  acute  disease  and 
I  lie  symptoms  are  detailed  in   the  order  of  frequency  as   found  to  occur   in   -Ji  0  consecutive 
cases.      Five  different  types  of  fever  are  described  as  occurring  in  the  experimentalh  inf. 

cases.    The  next  chapter  records  the  experiments  dealing  with  the  mode  of  transmission. 

A.S  a  result  of  these  investigations  the\  stale  "  we  are  of  opinion  that  trench  fever  i.- 
bj  the  excreta  of   infected  lice ;  that  the  excreta  may  enter  through  the   broken  -kin:  that 
rubbing  and  scratching  promote  infection,  hut  that    the   bites  of  lice  ma\    possibl]  oaut 
sufficient  lesion  to  enable  the  virus  to  enter  the  body."    This  is  a  most  importai 


and  is  in  accord  with  the  findings  of  the  Commission  of  the  American  Red  Cross  Research 
Committee  on  Trench  Fever.  It  gives  us  the  key  of  the  problem  of  how  best  to  attack  this 
disease.  We  know  its  disabling  results  in  war  but  have  yet  to  learn  its  potency  for  ill-health 
in  peace.  The  pathology,  the  question  of  immunity,  and  the  disease  in  its  chronic  form  are 
all  dealt  with.  Prophylaxis,  always  of  first  importance,  but  more  especially  so  in  this  case, 
where  as  yet  no  specific  treatment  has  been  discovered,  is  discussed  at  length,  and  the  findings 
of  many  experiments  recorded.  There  are  four  appendices ;  three  being  tabulations  of  the 
experiments,  and  the  last  a  Summary  of  the  Report  of  the  Commission  of  the  American  Red 
Cross  Research  Committee  on  Trench  Fever  by  Lieutenant  R.  H.  Vercoe,  R.A.M.C,  which 
is  most  useful,  when  read  in  conjunction  with  the  findings  of  the  authors.  The  book  will 
be  of  value  to  all  interested  in  this  disease  and  the  interest  will  be  enhanced  in  that  the 
knowledge  it  contains  will  be  fresh  to  the  majority  of  its  readers. 

A  Woman  Doctor  :  Mary  Murdoch  of  Hull.  By  Hope  Malleson,  B.A.  With  a 
Preface  by  L.  B.  Aldrich-Blake,  M.S.,  M.D.Lond.  With  four  portrait  illustrations  ; 
pp.  xiii  -f-  231.  Price  7s.  6d.  net.  London  :  Sidgwick  and  Jackson,  Ltd.,  1919. 
This  is  a  sympathetic  life  of  Dr.  Mary  Murdoch  of  Hull  (1864-1916)  who  was  Scottish  by 
descent  on  both  sides,  and,  in  the  words  of  her  biographer,  had  "  the  imagination,  the  high 
mental  energy,  the  quickness  of  wit  and  interest  in  ideas  characteristic  of  the  race  which  is 
popularly  called  Celtic."  Her  father  was  described  by  his  daughter  as  "  one  of  God's 
saints,  which  is  rare  in  a  lawyer ;  and  his  Latin  and  scholarship  were  a  by-word  in  the  North 
of  Scotland  forty  or  fifty  years  ago."  She  began  her  medical  work  in  1888  in  London,  and 
after  qualifying  in  1892,  held  some  resident  and  other  appointments  before  settling  down 
for  her  life's  work  in  Hull  in  1896.  During  the  next  twenty  years  she  led  a  busy  and  un- 
selfish life  as  a  successful  practitioner  and  a  willing  helper  in  many  public  and  private 
schemes  concerned  with  the  welfare  of  women  and  children.  One  of  the  secrets  of  her 
success  was  her  splendid  personality  ;  the  poorer  people  called  her  "our  Lady  Murdoch"; 
wherever  she  went  affection  and  gratitude  went  with  her,  and  she  had  the  capacity  of  always 
appearing  to  have  plenty  of  time.  Her  superabounding  energy  had  to  contend  with  the 
handicap  of  gastric  ulcer,  and  of  one  occasion,  when  she  was  pulseless  and  kept  under 
morphine  for  some  days,  she  wrote  :  "  My  own  death  was  quite  sudden  and  only  lasted  a  few 
hours  at  the  most.  Three  other  times  I  have  been  at  the  border,  but  only  over  it  once,  and 
just  held  back  by  the  skirt."  She  played  a  prominent  part  in  public  life,  not  only  in  Hull 
but  in  connexion  with  Woman's  Suffrage  and  the  National  Union  of  Women  Workers,  and 
spoke  and  wrote  much  on  public  health  matters.  There  are  two  appendices  containing 
obituary  notices  and  her  lectures  and  addresses,  the  first  of  which  is  the  October  Address  to 
the  London  School  of  Medicine  for  Women  in  1904,  and  a  short  preface  by  Dr.  Louisa 
Aldrich-Blake. 

Barbed-wire  Disease  :   a  Psychological  Study  op  the  Prisoners  op  War.     By  A.  L. 
Vischer,  M.D.Basle,  M.R.C.S.Eng.     Translated  from  the  German,  with  Additions  by 
the  Author.     With  an  Introductory  Chapter  by  S.  A.  Kinnier  Wilson,  M.A.,  B.Sc, 
M.D.Ed.,   F.R.C.P.Lond.     Pp.   84.     Price  3s.   6d.  net.     London:    John  Bale,  Sons 
and  Danielsson,  Ltd.,  1919. 
An  agreement  made  between  Great   Britain  and   Germany  in  July,  1917,  indicates  an 
official   recognition    of    the    group  of   symptoms   associated  with  captivity  under  the    now 
familiar  term  "  barbed-wire  disease."     It  contains  a  paragraph  to  the  effect  that  prisoners 
of  war,  who  have  been  at  least  eighteen  months  in  captivity  and  who  are  suffering  from 
barbed-wire  disease,  shall  for  the  future  be  recognized  as  suitable  for  internment  in  Switzer- 
land.    It  is  the  causation  and  description  of  this  group  of  symptoms  with  which  Dr.  Vischer 
is  concerned.     An  extensive  introductory  chapter  by  Dr.  Kinnier  Wilson  occupies  fully  one 
<|uartcr  of  the  book;  it  forms  an  important  amplification   of  the  author's  views,  and  fills 
the  gap  resulting  from   his  inability  to  utilize  the  English    literature  of  life   in  war  prison 
camps.      Dr.   Wilson  states  that,  for   the  purposes  of  his  introduction,    he  has   read  every 
available  book  of  English  origin  on  the  subject,  and  we  gather  that  English  writers  agree 


with  the  German  and  French  in  complaint  of  the  absence  of  privacy  with  its  resulting 
irritability.  It  has  long  been  accepted  as  a  commonplace  that  people  who  are  inevitably  and 
unavoidably  closely  associated,  get  on  each  other's  nerves.  Such  a  circumstance  is  invari- 
ably mentioned  by  explorers,  during  long  sea  voyages,  in  institutions  and  monasteries,  and 
even  to  some  extent  during  ordinary  military  service.  But  whilst  all  of  these  contribute 
certain  essential  circumstances  which  conduce  to  the  peculiar  psycho-neurotic  symptom- 
complex  of  a  prisoner  of  war,  counterbalancing  elements  which  are  generally  present  in  the 
others  are  entirely  lacking  in  the  prisoner.  Thus,  factors  common  to  all  internment,  civil 
or  otherwise,  such  as  restrictions,  rules,  regulations,  limited  space,  monotonous  food,  and 
the  absence  of  means  for  sexual  intercourse,  are  supplemented  in  the  prisoner  of  war  by 
complete  absence  of  opportunity  for  privacy,  by  ignorance  of  duration  of  the  incarceration, 
by  irregularity  of  communication  from  home,  and  "  more  than  anything  else,  by  the  barbed 
wire  winding  like  a  red  thread  through  the  mental  processes."  The  chief  symptoms  which 
constitute  the  syndrome  are  irritability,  difficulty  in  concentrating,  restlessness,  failure  of 
memory,  moodiness,  depression  and  unpleasant  dreams,  distrust  and  delusions  of  persecu- 
tion. Dr.  Vischer  is  of  opinion  that  "probably  very  few  prisoners  who  have  been  over  >ix 
months  in  camp  are  free  from  the  disease  and  that  many  will  return  to  their  homes  with  a 
damaged  mentality."  This  is  not  in  accordance  with  Dr.  Wilson's  experience  of  returned 
English  prisoners,  and  he  is  disposed  to  lay  much  weight  upon  reaction  to  surroundings 
depending  on  the  prisoner's  character,  temperament,  and  disposition.  To  the  superior 
capacity  of  the  Englishman  "  to  make  the  best  of  it  "  and  to  preserve  an  invincible  spirit  in 
the  face  of  the  most  appalling  circumstances,  of  physical  sufferings  and  mental  torments 
combined  with  a  sense  of  humour,  must  be  ascribed  the  salvation,  moral  and  mental,  of 
many  a  British  soldier. 

Autobiographical  Reminiscences  of  Sir  Hermann  Weber.  Written  privately  for  the 
Family.  With  Annotations  and  a  List  of  his  Medical  Writings  by  his  Son  Frederick 
Parkes  Weber.  With  21  illustrations;  pp.  xlii  -f  124.  Loudon:  John  Bale.  Sons 
and  Danielsson,  Ltd.,  1919. 

To  his  friends — and  all  those  who  met  the  late  Sir  Hermann  David  Weber  rapidh  | 
into  this  category — these  memoirs  will  have  a  very  peculiar  attraction  as  those  of  an  excep- 
tionally lovable  character  ;  the  only  drawback  is  that  they  practically  stop  about  18GG.  Born 
on  December  29  or  more  probably  30,  1823,  at  Holzkirchen,  a  small  village  in  the  north  of 
Bavaria,  he  characteristically  chose  his  profession  on  account  of  the  effect  of  the  visits  of 
Dr.  Wiegand,  of  Fulda,  on  his  mother  when  ill  of  bronchitis,  and  the  desire  to  give  similar 
help  to  others.  He  worked  first  at  Marburg  on  the  preliminary  subjects  under  Bunsen, 
Fick,  and  Carl  Ludwig,  and  later  at  Bonn  under  his  uncle,  Friedrich  Nasse,  whose  name  i- 
perpetuatedjn  Nassc's  law,  to  the  effect  that  lnv-mophilia  is  propagated  entirely  by  unaffected 
females.  After  holding  the  post  of  first  assistant  in  the  medical  cliuic  for  two  vear>  ho 
came  in  1851  to  London  as  Resident  Medical  Officer  to  the  German  Hospital.  I  tolston,  aud 
soon  afterwards  became  a  member  of  the  select  "  Medical  Society  of  Observation,"  thus 
beginning  his  extensive  friendships  with  the  leading  members  of  the  profession  in  London. 
In  1853  he  was  appointed  physician  to  the  German  Hospital,  married  in  the  following  vear. 
and  became  a  naturalized  British  subject  in  1866.  Although  the  reminiscences  do  not  go 
further  than  18G6,  there  is  a  Bpecial  chapter  on  some  medical  friends  the  contents  of  which, 
incidentally,  refer  to  events  of  a  muob  later  date.  Among  the  numerous  interesting  points 
in  these  thumb  sketches  of  bis  friends  special  attention  maybe  directed  to  Sir  Hermann's 
opinion  that  Addison  had  a  considerable  share  in  Hright's  description  of  renal  disease,  aud 
that  Bright,  in  contrast  to  his  colleagues  Addison  and  Gull,  rarely  expressed  a  decided 
opinion  and  generally  hesitated  in  difficult  ease-.  There  is  a  great  charm  about  tii:-  simple 
frank  narrative,  aud  though  it  may  be  difficult  for  those  who  knew  the  late  Sir  Hermann 
Weber  to  form  an  unbiassed  opinion  on  the 'question  whether  or  not  the  publication  should 
be  confined  to  a  comparatively  narrow  circle,  there  does  not  appear  to  be  any  reason  why 
the  larger  public  should  not  have  the  pleasure  of  reading  the  autobiography  of  one  who  was 
for  so  long  such  a  prominent  figure  in   the  medical    life  of    London.      The  illustrations 
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well  done  and  Dr.  Parkes  Weber  has  added  a  number  of  footnotes  giving  details,  resembling 
those  in  the  epitome  of  the  Dictionary  of  National  Biography,  of  the  various  persons 
mentioned  in  the  text. 

Medical  Research  and  Human  Welfare  :  a  Record  op  Personal  Experiences  and 
Observations  during  a  Professional  Life  of  Fifty-seven  years.  By  W.  W. 
Keen,  M.D.,  LL.D.  The  Colver  Lectures,  1917.  With  portrait  and  6  plates; 
pp.  xi  +   160.     Price  $1.25.     London:    Skeffiugton  and   Son,   Ltd.,   1919. 

This  pleasantly  written  volume  contains  the  second  Colver  Lecture  at  the  Brown 
University  which  Profes-sor  Keen  entered  at  the  age  of  18,  in  1855,  and  two  photographs  of 
the  lecturer,  in  uniform,  taken  in  1917  and  in  1861  when  he  took  part  in  the  old  horribly  fatal 
surgery  of  the  Civil  War  and  cannot  remember  that  he  ever  saw  a  wound  that  was  not 
infected.  The  present  state  of  surgery  and  of  medical  practice  is  contrasted  throughout  with 
the  conditions  existing  when  the  lecturer  first  entered  the  profession,  and  the  improvement 
due  to  medical  research  is  pointed  out  with  statistics  to  emphasize  the  moral  that  a  small 
outlay  on  scientific  investigation  insures  an  enormous  economy  both  in  human  life  and 
pecuniary  expenditure.  Carrel,  who,  in  what  maybe  called  "mathematical  surgery,"  can 
now  predict  to  a  day  when  a  wound  will  be  completely  healed  with  almost  the  accuracy  of  an 
astronomer  in  predicting  an  eclipse,  is  the  type  of  the  new  surgeon  who  restricts  his  actual 
surgical  work  so  as  to  carry  on  researches  in  bacteriology,  physiology,  physiological  chemistry 
and  physiological  physics.  Pasteur's  epoch-making  advances  are  set  out.  and  the  lecturer 
says  that  just  as  Sir  Humphry  Davy,  when  asked  what  was  his  greatest  discovery,  instantly 
replied  "Michael  Faraday,"  so  might  Pasteur  in  similar  circumstances  have  answered 
"Joseph  Lister."  As  an  example  of  the  need  for  medical  research  reference  is  made  to  a 
fatal  case  of  tetany  after  thyroidectomy,  before  the  connexion  between  the  parathyroids  and 
tetany  was  known,  and  remarks  "what  a  chapter  could  be  written  on  the  calamities  of 
unavoidable  ignorance."  The  lessons  of  the  war  and  the  life-saving  influence  of  medical 
research  among  the  belligerents  are  fully  noticed. 
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NOTES    ON    BOOKS. 

[The  purpose  of  these  "  Notes"  is  not  so  much  to  praise  or  to  blame  as  to  draw  attention 
to  and  describe  some  of  the  new  books  and  new  editions  which  have  been  added  to  the 
Society's  Library. — Ed.] 

Auto-erotic  Phenomena  in  Adolescence  :  An  Analytical  Study  of  the  Psychology  and 
Psychopathology  op  Onanism.  By  K.  Menzies.  With  a  Foreword  by  Dr.  Ernest 
Jones.  Pp.  viii.  -f-  96-  Price  4s.  6d.  net.  London:  H.  K.  Lewis  and  Co.,  Ltd., 
1919. 

An  introductory  chapter  explains  psycho-analysis  as  standing  in  the  same  relation  to  the 
soul  that  surgery  does  to  the  body,  and  the  principle  underlying  psycho-analysis  is  given  in 
the  words  of  Dr.  Ernest  Jones  whose  writings  as  well  as  those  of  Dr.  Havelock  Ellis  and 
Freud  are  frequently  quoted  throughout.  The  subject  of  masturbation  is  then  considered  in 
four  chapters  devoted  to  its  psychology,  pathology,  ethical  considerations,  and  treatment. 
It  appears  that  an  anonymous  work  entitled  "  Onania,  or  the  Heinous  Sin  of  Self- Pollution,' 
published  in  the  eighteenth  century  and  ascribed  to  Tissot,  first  asserted  that  masturbation 
gave  rise  to  very  serious  results  ;  but  the  opinions  of  Sir  James  Paget,  Forel,  Brill  and  other 
authorities  are  quoted  to  correct  the  alarmist  statements  still  made  both  by  some  well- 
intentioned  writers  and  by  interested  quacks.  The  author  agrees  with  most  modern  writers 
that  the  principal  evil  results  are  psychical  and  not  physical,  and  are  manifested  in  heightened 
self-consciousness,  overseusitiveness,  timidity  and  exhausting  mental  conflict.  The  section 
on  treatment  therefore  deals  with  mental  rather  than  physiological  means ;  the  individual 
should  be  surrounded  with  an  atmosphere  of  sympathy  and  encouragement  rather  than  of 
condemnation,  being  encouraged  to  analyse  freely  and  aloud  in  the  presence  of  his  confidant 
the  feelings  of  distress  and  remorse  that  attend  on  his  failing,  and  the  general  aim  should  be 
the  withdrawal  of  over-emphasis  from  the  habit,  to  which  end  it  would  appear  inadvisable 
and  sometimes  dangerous  to  extort  the  promise  of  an  immedi  .  id  of  the  practu 

psycho-analysis  has  shown  that  the  abrupt  breaking  of  long-continued  masturbation  may  be 
followed  by  the  appearance  of  a  neurosis. 

The  Future  op  Medicine.  By  Sir  James  Mackenzie,  F.K.S..  M.P.,  K.K  (  .P.,  I.L.D.Ab. 
and  Ed.,  F.R.C.P.L.(Hon .).  Pp.  2SS.  Price  8s.  6d.  net.  Loudon:  Henry  Frowde, 
Hodder  and  Stoughton,  1919. 

No  detailed  analysis  of  the  contents  of  this  latest  book  by  Sir  James  Mackenzie  can  give  a 
prospective  reader  an  adequate  conception  of  its  worth.     A  book,  which  is  in  the  main  ■ 
criticism,  will  have  its  own  critics  without  in  any  way  detracting  from   its  value  which  lies 
in  its  power  to  stimulate  thought  almost  as  much  as  in  the  facts  or  figments  it  may  oonl 
The  first  section  of  the  book  is  under  the  title  of  ••Criticism,"  and   the  author  opens  his 
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subject  with  an  exposition  of  the  difficulties  that  beset  the  path  of  tbe  investigator  in  his:- 
attempt  at  the  solution  of  the  problems  of  medicine.  He  contends  that  these  difficulties, 
have  been  enhanced  rather  than  lessened  by  the  present  trend  of  medical  teaching,  and  that 
by  want  of  co-operation  between  workers  in  the  various  fields  of  research  we  are  tending  to 
lose  our  way  in  a  maze  of  blind  alleys,  with  the  result  that  not  only  the  student  but  more 
advanced  workers  find  themselves  bewildered  and  aghast  at  the  apparent  complexity  of  the 
problems  confronting  them.  This  apparent  complexity  is  aptly  illustrated  by  the  setting  out 
at  length  on  pp.  35-30  of  the  syllabus  recommended  by  the  Professor  of  Clinical  Medicine  at 
Johns  Hopkins  University.  Its  perusal  leaves  one  breathless,  but  with  the  strong  conviction 
that  study  along  these  lines  could  only  end  in  disaster.  Part  II.  is  devoted  to  the  narrative 
of  the  author's  personal  experiences.  He  relates  his  early  dissatisfaction  with  the  lack  of 
knowledge  requisite  for  the  solution  of  the  many  problems  that  confronted  him,  and  shows 
how  the  recognition  of  the  causes  of  this  limitation  enabled  him  to  succeed  in  solving  some 
of  the  problems  in  that  branch  of  medicine  to  which  he  later  devoted  himself.  This  success 
was  attained  not  by  elaborate  details  of  technique  but  by  the  recognition  of  principles  which 
could  be  applied  to  other  branches  of  medical  research  equally  fruitfully.  That  laboratory 
instruments  are  necessary  in  the  study  of  certain  problems,  and  aid  in  their  solution,  the 
author  readily  admits,  but  pleads  that  they  should  be  used  as  aids  to,  and  not  as  substitutes 
for,  our  faculties  of  sight  and  touch.  In  the  last  section,  entitled  "  Constructive,"  suggestions 
as  to  the  methods  of  training  and  research  which  are  likely  to  advance  our  knowledge  are 
given.  The  unique  position  of  the  general  practitioner  as  an  agent  for  the  furthering  of 
medical  knowledge  is  pointed  out  and  stress  is  laid  on  the  necessity  of  granting  him  every 
assistance  at  the  outset  of  his  career,  in  order  that  he  may  be  able  to  use  his  opportunities  to 
the  full.  Unfortunately  the  present-day  tendency  seems  to  be  to  forget  the  fact  that  the 
human  organism  is  a  unit  and  maintains  and  expresses  itself  as  such,  and  the  practitioner's 
activities  are  being  curtailed  by  those  who  would  divide  up  the  body  into  the  watertight 
compartments  of  specialism. 

Surgery  of  the  Lung  and  Pleura.  By  H.  Morriston  Davies,  M.A.,  M.D.,  M.C.Cantab., 
F.RC.S.Eng.,  Hon.  Captain  E.A.M.C.(T.)  With  2  coloured  plates  and  79  other 
illustrations  ;  pp.  xxiii  +  259.     Price  25s.  net.     London  :  Shaw  and  Sons,  1919. 

This  is  a  very  clear  and  well  illustrated  account  of  the  latest  surgical  methods  applied  to 
the  treatment  of  diseases  of  the  lung  and  pleura.  The  book  is  based  for  the  most  part  on 
the  author's  own  experience  and  throughout  leaves  the  impression  that  he  has  tried  and 
proved  the  various  procedures  and  only  advises  when  thoroughly  convinced  himself.  The 
first  three  chapters  deal  with  anatomy,  the  physiology  of  intrapleural  pressures,  and  some 
special  points  in  diagnosis  and  prognosis.  One  chapter  is  devoted  to  diseases  of  the  pleura 
and  another  to  injuries  of  the  lung  and  pleura.  In  Chapter  VI  a  rather  sketchy  account  of 
bronchoscopy  is  given.  The  last  seven  chapters  deal  with  surgery  of  the  lung  under  the 
headings — gangrene  and  abscess,  tuberculosis,  bronchiectasis,  streptotrichosis,  hydatid  dis- 
ease, tumours,  and  emphysema.  So  far  as  we  are  aware  this  is  the  only  thoroughly  up-to- 
date  book  in  the  English  language  dealing  with  lung  surgery.  The  subject  has  been  com- 
paratively neglected  and  it  is  largely  due  to  the  author's  enthusiastic  work  that  lately 
attention  has  been  focused  on  this  branch  of  surgery.  The  author  recommends  aspiration 
with  oxygen  replacement  as  the  first  line  of  treatment  in  pneumococcal  empyema,  and  later 
pleurotomy  with  immediate  suture  of  the  wound  and  oxygen  replacement.  Temporary 
drainage  is  recommended  only  when  fever  duo  to  toxic  absorption  persists.  Four  different 
surgical  procedures  applicable  to  pulmonary  tuberculosis  are  described — nitrogen  displace- 
ment, rib  mobilization,  section  of  the  phrenic  nerve,  and  displacement  by  foreign  bodies. 
The  indications  for  performing  these  operations  are  given,  but  very  few  case-records  arc 
inserted.  The  book  is  well  produced,  and  contains  a  lar^e  number  of  radiograms  illustra!  m 
the  various  conditions.  Operations  are  described  but  not  figured.  Both  physicians  and 
surgeons  will  find  much  in  this  treatise  to  stimulato  thought  and  to  challenge  their  accept- 
ance of  old-fashioned  methods  of  treatment.  The  chest  has  always  been  regarded  as  the 
peculiar  provinco  of  the  physician  but  this  book  opens  up  a  new  field  to  the  surgeon  aud 
should  lead  the  physician  to  collaborate  more  often  with  his  surgical  colleagues. 
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'William  Howard  Lister.  By  Walter  Seton.  With  a  Foreword  by  Lieutenant-General 
Sir  Ivor  Maxse,  K.C.B.,  C.V.O.,  D.S.O.  Portrait.  Pp.  93.  Printed  for  Private 
Circulation  by  Philip  Lee  Warner,  Publisher  to  the  Medici  Society,  Ltd.,  London, 
1919. 
This  is  a  sympathetic  record  of  the  short  life  of  Dr.  W.  IT.  Lister,  D.S.O. ,  M.C.,  of 
University  College,  who,  like  so  many  young  medical  men,  gave  his  life  for  his  country. 
In  his  thirty-one  years  he  had  many  experiences  and  was  remarkable  for  his  enthusiasm  and 
vitality.  Early  in  his  student  days  he  was  the  moving  spirit  in  the  protest  against  the  action 
of  the  anti-vivisectionists,  which  underlay  the  destruction  of  the  bronze  statue  of  the  Brown 
Dog  on  a  drinking  fountain  close  to  Latchmere  Gardens,  Battersea.  He  was  one  of  the  best 
known  undergraduates  of  his  time  in  the  University  of  London,  and  spared  no  pains  in 
schemes  for  advancing  its  corporate  spirit;  thus  he  was  a  keen  member  of  the  committee 
and  later  Vice-President  of  the  Union  Society  of  University  College,  Assistant  Honorary 
Secretary  of  the  University  of  London  Athletic  Union,  and  did  all  that  was  possible  to  start 
a  University  Boat  Club.  He  threw  himself  into  the  establishment  of  University  College  Hall 
and  energetically  interviewed  all  who  were  likely  to  help,  as  is  shown  in  the  following 
episode  :  "  The  idea  suddenly  occurred  to  him  on  April  1,  that  he  would  make  a  personal 
appeal  on  behalf  of  the  Hall  to  Mr.  Joseph  Storrs  Fry,  of  Bristol,  a  close  friend  of  his  grand- 
father's. He  set  out  by  the  next  train,  and  found  Mr.  Fry,  who  received  him  kindly  and 
listened  to  him  patiently.  Mr.  Fry  told  him  that  he  had  not  any  money  to  put  into  the  Hall 
scheme,  whereupon  Lister  immediately  offered  to  lend  him  the  necessary  funds  to  enable 
him  to  apply  for  shares.  Mr.  Fry  did  not  accept  the  offer,  but  prayed  with  his  visitor,  who 
then  departed  to  Buxton  somewhat  disappointed!  "  Another  evidence  of  his  intense  interest 
in  London  University  is  his  evidence  before  the  Royal  Commission  on  University  Education 
in  London.  In  191'2  he  went  out  as  a  dresser  to  the  Balkan  War,  and  qualifying  in  the  next 
year  saw  more  of  the  world  as  Medical  Officer  on  R.M.S.  Cobequid,  and  did  heroic  service  in 
its  wreck.  Directly  on  the  outbreak  of  war  he  joined  the  B.A.M.C.  and  was  severely  wounded 
in  October,  being  recommended  for  the  V.C.  His  record  during  the  war  was  a  marvellous 
one  for  gallantry  ;  he  was  invalided  eight  times,  decorated  by  the  King  on  three  occasions, 
and  was  made  a  Fellow  of  University  College  under  the  clause  in  the  College  statutes  which 
provides  as  one  ground  for  election  "distinction  in  public  life."  Shortly  before  his  death  on 
August  9,  1918,  from  a  bomb,  he  wrote  "I  only  pray  that  I  may  be  able  to  do  my  duty 
without  shrinking  even  if  with  fear."  It  is  only  fitting  to  add  that  this  memoir  is  charm- 
ingly printed  and  bound. 

The  Practitioner's  Manual  of  Venereal  Diseases,  with  Modern  Methods  op 
Diagnosis  and  Treatment.  By  A.  C.  Maqian,  M.D.  With  Gl  illustrations; 
pp.  viii  +  215.  Price  10s.  6d.  net.  London  :  William  Heinemann  (Medical  Books), 
Ltd.,  1919. 

Designed  as  a  practical  handbook  for  the  general  practitioner  this  book  sets  forth  in  detail 
the  signs,  symptoms,  and  treatment  of  the  three  venereal  diseases.  In  the  case  of  gonorrhoea 
and  syphilis,  a  short  summary  of  the  disease  is  followed  by  chapters  which  deal  in  detail  with 
their  various  manifestations  and  their  appropriate  treatment.  The  necessary  bacteriological 
and  serological  examinations  are  explained  with  practical  instructions.  There  are  copious 
illustrations,  chiefly  of  instruments  and  apparatus  used.  The  questions  of  cure  and  subse- 
quent marriage  are  fully  dealt  with,  and  at  the  end  of  the  book  are  reprinted  specimen 
pamphlets  to  be  given  to  all  persons  under  treatment  for  venereal  diseas 

The  Exact  Diagnosis  of  Latent  Cancer:  An  Enquiry  into  thk  Tin  k  Siqbificakci 
of  the  Morphological  Changes  in  the  Blood.     Bj  0    I  .  Gbohbb,  M.D.      With 

19  illustrations;  pp.  vii  +  79.     Price  7s.  6d.   net.     London:    11.    K.  Lewis  and 

Ltd.,  1919. 
The  author  claims  that  it  is  possible  to  detect  the  presence  of  cancer,  even  if  only  in  it's 
incipient  or  precancerous  stage,  by  an  examination  of  the  blood  alone,  and  to  decide  whether 
an  operation  for  the  removal  of  a  cancer  lias  or  has  not  been  completely  Ho  lays 
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stress  upon  the  investigation  of  live  as  well  as  of  dried  blood.  The  usual  routine  examina- 
tions are  regarded  as  far  too  meagre.  Not  only  colours,  numbers,  and  differential  counts  are 
noted,  but  the  consistence,  colour,  and  texture  of  fresh  blood  ;  the  consistence,  attitude, 
construction,  agglutinability,  contour,  and  types  of  aggregations  of  red  disks  and  other 
refinements,  are  regarded  as  of  great  importance.  The  suspended  matter,  fibrin  content ; 
the  size,  shape,  construction,  contours,  motility,  agglutinability,  and  intimate  structure  of 
the  white  cells  and  of  their  nuclei ;  their  mode  of  death,  as  well  as  associated  chariges  are  all 
subjected  to  examination  and  classification.  Interpretations,  methods  of  procedure  and  of 
recording  are  gone  into  and  illustrative  cases  are  given.  The  thesis  is  illustrated  by 
19  figures. 

Internal  Medicine  :  A  Work  for  the  Practising  Physician  on  Diagnosis  and 
Treatment.  By  Nathaniel  B.  Potter,  M.D.,  James  C.  Wilson,  M.D.,  and  Pro- 
fessor Norbert  Ortner.  In  three  volumes,  with  complete  Desk  Index  in  separate 
volume.  With  14  coloured  plates  and  427  other  illustratons  ;  pp.  xli  +  2333.  Price 
£3  15s.  net  the  four  volumes.    Philadelphia  and  London  :  J.  B.  Lippincott  Co.,  1919. 

This  work,  which  has  now  reached  its  fifth  edition,  represents  a  complete  treatise  on 
internal  medicine  in  three  volumes.  It  stands,  as  it  were,  midway  between  the  elaborate 
"  Systems  "  of  Medicine  and  the  ordinary  one  volumed  text-book,  and  is  suited  more  to  the 
needs  of  the  practitioner  than  of  the  student.  The  first  volume  deals  with  methods  of 
examination  and  the  diagnostic  value  of  symptoms  ;  the  second  describes  diseases  syste- 
matically in  the  same  way  as  the  usual  text-books,  whilst  the  third  volume  is  devoted  entirely 
to  therapeutics,  which  are  discussed  much  more  fully  than  in  the  ordinary  systematic 
treatise.  There  is  an  elaborate  index,  which  has  a  separate  volume  to  itself.  The  illustra- 
tions in  the  first  and  second  volumes  are  numerous  and  clear,  and  in  the  present  edition  the 
whole  subject-matter  has  been  thoroughly  revised  and  the  newer  knowledge  in  medicine  and 
therapeutics  incorporated. 

The  Breast:  Its  Anomalies,  its  Diseases  and  their  Treatment.  By  John  B.  Deaver, 
M.D.,  LL.D.,  Sc.D.,  and  Joseph  McParland,  M.D.,  Sc.D.,  assisted  by  J.  Leon 
Herman,  B.S.,  M.D.  With  8  coloured  plates  and  277  other  illustrations.  Price 
40s.  net.     London  :  William  Heinemann  (Medical  Books),  Ltd.,  1918. 

The  whole  subject  of  diseases  of  the  breast  needs  reconsideration  from  an  original 
standpoint  and  in  the  light  of  modern  scientific  knowledge.  The  old  terms  must  be 
ruthlessly  discarded  and  a  fresh  classification  adopted,  for  at  the  present  time  there  is  a 
superfluity  of  nomenclature  and  a  maddening  system  of  cross  division.  Professors  Deaver 
and  McFarland  show  that  no  less  than  twenty-four  different  names  have  been  given  to 
cystic  disease  of  the  breast  and  at  least  fifty-four  to  mammary  cancer.  Statistics  are  useless 
with  such  an  exuberant  nomenclature,  whether  they  deal  with  the  frequency  of  different 
forms  of  disease  or  with  the  even  more  important  questions  of  recurrence  and  mortality,  for 
no  two  writers  discuss  the  same  conditions  under  the  same  heading.  Professors  Deaver  and 
McFarland  have  not  entirely  divested  themselves  of  the  old  hindrances  to  progress,  but 
they  have  produced  a  comprehensive  book  which  is  of  great  service  to  those  interested  in  the 
subject  and  have  made  the  way  easy  for  further  advance  by  means  of  their  excellent 
bibliographical  references.  The  microscopic  and  naked  eye  appearances  of  the  different 
conditions  are  carefully  described  and  the  descriptions  are  elucidated  by  many  well  executed 
illustrations,  eight  of  which  are  coloured.  As  a  second  edition  is  certain  to  be  required  it  is 
well  to  note  that  greater  care  is  required  of  the  proof  reader  ;  thus  on  pp.  587,  589  axillary 
is  spelt  "axiliary";  whilst  scirrhus  is  sometimes  spelt  "schirrus"  and  at  least  once 
"  sirrhus."  Fig.  215  on  p.  596  serves  no  useful  purpose  and  should  be  omitted.  It  would 
perhaps  be  too  much  to  ask  that  some  better  synonyms  should  be  found  for  "  periductal," 
"Bosselation,"  "  matrioial,"  "  metastizes,"  and  ••  prognosing."  But  the  book  is  so  good 
and  useful    that  verbal    errors  are  venial. 
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Fractured   Femurs  :    Their   Treatment    by    Calliper    Extension.       By    Mauri 

Pearson,  O.B.E.,  M.B.,  B.Sc.Lond.,  F.R.C.S.,  and  J.  Drummond,  M.D.,  M.R.C.P. 
Edin.  With  57  illustrations;  pp.  xii  +  92.  Price  10s.  6d.  net.  London:  Henry 
Frowde,  Hodder  and  Stoughton,  1919. 

The  system  described  in  this  book  allows  of  movement  of  the  knee  from  the  beginning  of 
treatment  with  advantage  to  the  fractured  bone  and  to  the  wound  in  the  soft  parts  by 
methods  evolved  during  the  war.  In  the  last  nine  months  of  the  war  there  were  5,000  new 
femur  cases  in  the  British  Army  in  France.  Many  cases  were  moribund  from  tetanus,  gas- 
gangrene,  &c,  when  they  reached  the  clearing  stations.  A  whole  system  of  transport  and 
treatment  had  to  be  organized.  Thomas's  splint  came  into  general  use,  orderlies  beiDg 
trained  to  put  them  on  in  four  minutes  (fig.  1,  p.  10).  At  the  clearing  stations  prompt 
and  extensive  operation  came  into  use  early  in  1917.  Fractures  are  considered  in  detail 
in  three  anatomical  groups  —  upper,  middle  and  lower  thirds.  The  patient's  highest 
resistance  for  early  operation  is  rarely  later  than  three  hours  after  his  arrival  at  hospital. 
In  shell  and  bomb  wounds  the  aim  is  to  excise  all  damaged  tissues,  attached  fragments  of 
bone  being  removed,  and  the  length  of  the  limb  maintained  however  much  bone  had  been 
shot  away.  Fixation  of  fragments  by  a  single  wire  brought  out  of  the  wound  was  used  when 
needed.  How  to  avoid  secondary  haemorrhage  is  discussed.  The  method  of  using  the 
Thomas  splint  is  fully  given,  and  the  mechanical  principles  involved  are  explained.  I 
point  is  clearly  illustrated  :  methods  of  treatment,  post-operative  treatment  and  results. 
The  authors  found  Besley's  traction-callipers  effective. 

• 

The  Aikkb.e  living  in  Man:  a  Zoological  Monograph.  By  Clifford  Dobell,  M.A., 
F.R.S.  With  5  plates;  pp.  viii  +  155.  Price  7s.  6d.  net.  London:  Published  for 
the  Medical  Research  Committee  by  John  Bale,  Sous  and  Danielsson,  Ltd.,  1919. 

Although  dealing  with  the  subject  chiefly  from  a  zoological  standpoint,  this  volume  well 
deserves  the  attention  of  medical  men,  and  especially  of  pathologists  who  are  concerned 
with  the  differential  diagnosis  of  amoebic  infections.  After  a  short  description  of  the  best 
methods  of  examination,  the  author  gives  a  brief  historical  survey  and  a  general  account  of 
the  present  state  of  our  knowledge.  The  genera  and  species  of  amoeba'  are  then  considered 
in  detail,  and  in  an  important  synopsis  (p.  19)  the  author  recognizes  only  four  genera  (which 
include  six  species)  of  amcebse  which  can  be  definitely  accepted  as  occurring  in  man.  i 
are  named  in  strict  accordance  with  the  rules  of  zoological  nomenclature.  Of  these  species 
the  author  is  of  opinioa  that  there  is  satisfactory  evidence  of  pathogenicity  ouly  in  the 
case  of  Entamoeba  histolytica.  The  morphology,  occurrence,  and  effects  of  treatment  on  the 
individual  species  are  then  described,  a  short  discussion  of  "  Urinary  Amcebiasis"  is  given, 
and  lastly  an  account  of  amoeba}  in  dogs  and  monkeys,  and  of  doubtful  amoeboid  organisms. 
The  bibliography,  which  has  been  compiled  with  great  care  and  a  series  of  excellent  coloured 
plates,  are  valuable  additions  to  the  work  of  one  who  is  admittedly  a  leadiug  authority  on 
the  subject.  A  noticeable  feature  in  this  publication  is  the  criticism,  for  the  most  part 
adverse,  of  the  work  of  past  and  contemporary  experimenters. 

Defective  Housing  and  the  Growth  of  Children.     By  J.  Lawson  Dick,  M.D.,  F.R.C.S. 
Pp.  94.     Price  3s.  6d.  net.     London  :  George  Allen  and  Unwiu,  Ltd..  1919. 

The  author's  pen  has  been  guided  through  this  little  book  by  a  praiseworthy  endeavour  to 
explain  the  claims  of  the  children  of  the  working  classes  for  the  provision  by  the  State  of 
better  housing  and  a  more  healthy  environment.  To  procure  the  latter  Dr.  Lawson  Dick 
points  out  that  there  must  be  work  for  all  at  a  living  wage,  with  adequate  provision  against 
ill-health,  unemployment  and  old  age;  and  a  dwelling,  at  once  sanitary  and  comfortable, 
preferably  in  some  outlying  district,  with  facilities  for  fresh  air,  exercise  and  sunlight.  Past 
in  review  the  principal  stigmata  of  rickets,  to  which  disease  moal  of  his  beervationa 
have  been  directed,  lie  arrives  at  the  conclusion,  drawn  from  his  experience  and  supported  hv 
statistics,  that  while  defective  housing  is  the  essential,  deficient  feeding  is  the  contributive 
factor,  and  that,  whether  the  food  be  good  or  bad,  overcrowding  and  slum  conditions,  with 


the  evils  they  entail,  will  inevitably  produce  that  disease.  As  showing  the  effect  of  housing 
upon  the  incidence  of  pulmonary  tuberculosis,  he  cites  Dr.  Maxwell  Wilson's  striking 
statistics  relating  to  Edinburgh  in  1912:  one  room,  6'9  ;  two  rooms,  5-6;  three  rooms, 
3-5;  four  rooms  and  over,  1-4  (per  1,000  inhabitants)  ;  and  shows  that  in  1911  one-sixth 
of  the  total  population  of  the  kingdom  lived  in  houses  of  less  than  four  rooms,  adding 
as  a  corollary  that  "  the  remedy  is  not  to  build  sanatoria,  but  to  demolish  slums." 

Applied  Anatomy  :  The  Constbuction  op  the  Human  Body  considered  in  relation 
to  its  Functions,  Diseases  and  Injuries.  By  Gwilym  G.  Davis.  Fifth  edition. 
With  631  illustrations  :  pp.  x  +  630.  Price  30s.  net.  Philadelphia  and  London : 
J.  B.  Lippincott  Co.,  1918. 

The  fifth  edition  of  this  work  contains  a  few  additions  to  the  text  and  illustrations  to 
bring  it  up  to  date.  The  figures  are  finely  reproduced  and  in  character  and  number  are 
almost  sufficient  for  a  systematic  treatise  on  pure  anatomy.  The  text  deals  with  the  applied 
anatomy  of  the  whole  body,  being  particularly  full  in  relation  to  all  surgical  procedures. 

The  Medical  Report  op  the  Rice  Expedition  to  Brazil.  By  W.  T.  Councilman  and 
R.  A.  Lambert,  M.D.  With  35  illustrations  ;  pp.  vi  +  126.  Price  5s.  6d.  net. 
Cambridge,  U.S.A.  :  Harvard  University  Press  ;   London  :  Humphrey  Milford,  1918. 

The  expedition,  the  medical  report  of  which  is  contained  in  this  little  volume,  was 
organized  by  Dr.  A.  Hamilton  Rice,  primarily  for  geographical  research.  The  main  portion 
is  devoted  to  a  description  of  the  general  conditions  of  health  in  the  three  chief  cities  of  the 
Amazon  (Para,  Manaos,  and  Iquitos),  and  in  the  small  towns  and  villages  on  the  Rio  Negro 
(a  tributary  of  the  Amazon)  as  far  up  as  San  Gabriel.  The  climatic  conditions  in  the 
Amazon  valley,  the  character  of  the  land  and  vegetation  on  the  river  banks,  and  the  mode  of 
life  of  the  inhabitants,  are  also  briefly  dealt  with.  It  is  pointed  out  that  the  insect  pests, 
especially  the  micuims,  the  piums,  and  the  Tucandera  ants,  are  the  real  enemies  of  man  in 
these  regions,  owing  to  their  ubiquity,  and  to  their  particularly  annoying  and  ferocious 
nature.  So  far  as  can  be  ascertained,  however,  none  of  these  transmit  disease.  The  chief 
cause  of  the  country's  lack  of  development,  according  to  the  authors,  lies  in  the  prevalence  of 
malaria  in  chronic  form.  Mosquitoes  are,  however,  apparently  scanty  in  number,  and  the 
statistics  as  to  the  frequency  of  acute  malaria  in  the  cities  is  considered  unreliable.  After 
malaria,  the  two  conditions  which  receive  special  notice  are  "  splenic  enlargement  "  and 
"ulcers."  Although  some  of  the  cases  of  the  former  are  probably  due  to  malaria  and  to 
kala-azar,  the  authors  believe  that  many  of  them  belong  to  the  obscure  condition  known 
as  tropical  splenomegaly.  Ulcers  are  very  common,  and  their  serological  differentiation  is 
in  a  very  elementary  state.  There  is  here  ample  scope  for  scientific  investigation,  if  more 
hospital  and  laboratory  accommodation  were  available.  The  endemic  diseases  of  the  Indians 
are  briefly  mentioned,  and  it  is  remarked  that  the  native  population  is  on  the  decrease. 
A  short  account  is  also  given  of  the  health  of  the  inhabitants  of  Barbados  and  Porto  Rico, 
and  suggestions  are  offered  for  social  and  hygienic  reforms,  which  are  greatly  needed  for  the 
proper  development  of  those  countries. 

Heredity.  By  J.  Arthur  Thomson,  M.A.,  LL.D.  Third  edition.  With  9  coloured  plates 
and  38  other  illustrations  ;  pp.  xvi  +  627.  Price  15s.  net.  London  :  John  Murray, 
1919. 

The  whole  range  of  this  most  complex  subject  is  gradually  unfolded;  its  experimental 
basis  considered  ;  the  theories  advanced  in  its  explanation  are  stated  and  criticized. 
Evolution  and  nurture  play  their  part  in  hereditary  reproduction  but  the  influence  of  the 
development  of  germ  and  sperm— discontinuous  growth  of  Hacckel — and  the  subtle  effects  of 
amphimixis  are  traced.  Thus  ancestral  inheritance,  with  paternal  and  maternal  influence, 
is  studied.  Huxley's  prophetic  utterance  that  the  produced  offspring  is  an  organism 
comparable  to  a  web  knit  of  maternal  warp  and  paternal  woof  is  investigated  ami  the  parts 
played  by  the  centrosome,  the  ohrom  [mentation  nucleus  are  advanced.  Inherit- 
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ance,  though  dual,  is  strictly  multiple.  Variation,  an  ambiguous  term,  may  be  continuous 
or  discontinuous,  and  the  theory  that  there  are  modifications  in  individuals  of  a  type  is  closely 
pursued.  De  Vries'  important  work  and  the  theory  of  mutation  advance  the  unfolding  of  the 
schema  of  hereditary  changes  as  we  know  them.  Specific  inertia  and  stability  of  specific 
characters,  even  racial  inertia,  hold  to  some  extent  for  mental  characteristics.  Like  need 
not  and  does  not  in  all  cases  produce  like,  but  always  tends  to  do  so.  There  is  latent 
influence,  i.e.,  recessive,  and  dominance  fluctuating  according  to  conditions  which  the  author 
examines.  Galton's  and  Weismann's  views  on  transmission  of  acquired  characters  come 
under  review.  That  Mendel's  teaching,  though  modified  by  recent  research,  throws  much 
light  upon  inheritance  or  transmission  through  dominating  ancestors  is  shown.  Thus  the 
offspring  is  a  mosaic  of  past  generations  the  characters  of  which  are  determined  by  complex 
interactions.  There  is  a  full  exposition  of  the  history  of  the  subject,  of  the  work  of  Darwin, 
Weismanu,  Galton,  de  Vries,  Bateson  and  other  investigators  ;  their  views  are  collated, 
discussed,  and  summaries  of  conclusions  arrived  at  are  supplied,  which  render  clear  the 
complex  problems  considered.  We  find  fertilization,  theories  anent  development,  germinal 
selection,  determination  of  sex,  thoroughly  discussed.  In  later  pages  we  are  shown  the 
relations  of  biology  and  sociology  and  the  social  significance  of  heredity.  Much  that  appears 
in  earlier  chapters  is  more  fully  elaborated  ;  a  full  bibliography  is  appended. 

Anesthesia  and  the  Nurses'  Duties.  By  A.  De  Prenderville,  LL.B.,  M.R.C.S.  With 
an  Introduction  by  Sir  James  Gantlie,  K.B.E.,  M.B.,  F.R.C.S.  With  illustrations; 
pp.  xii  +  100.  Price  3s.  6d.  net.  London :  William  Heinemann  (Medical  Books), 
Ltd.,  1919. 

The  introduction  by  Sir  James  Cantlie  eulogizes  the  author  of  this  posthumous  book. 
The  writer  advances  reasons  why  nurses  should  be  instructed  about  the  administration  of 
anaesthetics,  and  sets  himself  the  task  of  teaching  the  essential  duties  involved  in  the 
efficient  carrying  out  of  this  procedure.  Such  whilom  means  of  inducing  insensiance  to  pain 
as  the  use  of  opium  and  other  drugs — e.g.,  mandragora,  alcohol,  pressure  uponner\t~, 
chilling  by  ice  and  salt,  and  the  practice  of  hypnotism  are  mentioned.  A  brief  resume  of  the 
history  of  anaesthesia  also  finds  a  place  in  these  pages,  which  takes  us  from  the  days  of 
Humphry  Davy  to  our  own.  The  conditions  affecting  the  patient,  whether  due  to  age, 
sex,  disease  or  brought  about  by  operative  measures,  are  discussed  and  divided  into  the 
categories  which  are  conducive  to  the  production  of  favourable  or  unfavourable  ana^thosia. 
Nurses  are  instructed  in  the  proper  preparation  for  the  anaesthetic  and  the  after-care  of  the 
patient  as  he  recovers  consciousness.  Succeeding  chapters  deal  with  the  phenomena  to 
be  noticed  during  amvsthesia — how  to  recognize  the  onset  of  danger  and  how  to  deal  with  it 
when  it  arises  ;  the  preparation  and  cleansing  of  apparatus;  and  such  special  technique  as 
is  called  for  in  the  case  of  special  branches  of  surgical  procedure. 

The  Great  War  and  the  R.A.M.C.  By  Brevet  Lieutenant-Colonel  F.  S.  Brereton, 
R.A.M.C.  With  9  maps,  1  plan,  and  2  appendices;  pp.  xv  +  300.  Price  14s.  net. 
London  :  Constable  and  Co.,  Ltd.,  1919. 

This,  the  first  volume  of  the  "Popular  Medical  History  of  the  War,"  deals  with  the 
military  operations  from  Mons  to  the  Aisne,  and  the  organization  of  the  R.A.M.C.  (luring the 
opening  weeks  of  the  campaign.  Colonel  Breieton  has  had  access  to  official  documents,  and 
his  narrative,  prefaced  by  the  Director-General  A. M.S.,  is  therefore  authoritative.  He 
describes  minutely  every  stage  of  the  Retreat,  and  the  Advance  on  the  Marne,  mentioning  in 
dotail,  with  the  aid  of  maps,  the  various  phases  as  they  developed.  Although  the  Armv 
Medical  Department  had  repeatedly  and  urgently  recommended  in  peace-tim  rision 

of  motor  ambulance  convoys,  these  were  lacking  in  the  critical  weeks  of  August-Septe: 
1914,  and  the  absence  of  these  for  the  rapid  evacuation  of  casualties,  caused  the  lines  of  the 
retreat  to  bo  blocked  1<>  slowl]  moving  transport.     This  state  of  affairs  was  remedied  none 
too  soon,  when,  by  September  20,  a  fleet  of  motor  ambuhinees  under  R.A.H  I  I  re- 

placed the  lorries,  which  too  often   were  beds  of  agony  for  men  gravely   wounded.     At  the 
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same  time  the  author  commends  the  establishment  of  casualty  clearing  stations,  which  at  a 
later  stage  were  brought  to  a  high  degree  of  efficiency.  The  writer's  historical  sense  is  so 
strong  that  one  has  to  read  between  the  lines  of  his  unimpassioned  account  to  realize  the 
appalling  conditions  under  which  the  R.A.M.C  had  to  work,  and  the  ordeals  to  which  they 
were  hourly  subjected.  The  book  contains  in  an  appendix  the  Official  Report  on  the  typhus 
epidemic  at  Wittenberg  Camp.  The  Report  calls  for  the  indictment  of  the  infamous  Ober- 
stabarzt  Dr.  Aschenbach,  whose  calculated  inhumanity  to  the  prisoners  in  the  stricken 
camp  won  (?)  for  him  the  Iron  Cross.  Further  volumes  of  this  history  will  be  awaited 
with  interest  by  all  arms  that  took  the  field  in  the  first  months  of  the  war. 
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NOTES    ON    BOOKS. 

[The  purpose  of  these  "  Notes"  is  not  so  much  to  praise  or  to  blame  as  to  draw  attention 
to  and  describe  some  of  the  new  books  and  neio  editions  which  have  been  added  to  the 
Society's  Library. — Ed.] 

Sir  Victor  Horsley  :  A  Study  of  his  Life  and  Work.  By  Stephen  Paget.  With 
12  full-page  plates  and  17  other  illustrations  ;  pp.  xi  -f  358.  Price  21s.  net.  London  : 
Constable  and  Co.,  Ltd.,  1919. 

Sir  Victor  Horsley  died  in  his  fifty-ninth  year  from  heat  stroke  at  Amarah  in  Mesopotamia 
on  July  16,  1917,  and  in  little  more  than  two  years  Mr.  Stephen  Paget's  study  of  this  great 
personality  has  been  published  ;  it  is  written  by  an  obvious  friend  and  admirer  who  is  fully 
conscious  of  the  responsibilities  of  his  task  and  is  most  anxious  to  avoid   the  natural  bias 
that  is  almost  inevitable  in  these  circumstances.     The  difficulties  inherent  in  making  a  just 
and  lasting  estimate  of  a  great  man  within  a  short  time  of  his  death  arc  always  great,  and 
they  are  particularly  so  in  dealing  with  such  a  many-sided  man  as  Sir  Victor  Horsley,  but 
this  is  certainly  an  exceptional  biography  and  as  far  as  can  be  judged  at  present  a  correct 
perspective  has  been  attained.    Lady  Horsley,  to  whom  the  life  is  dedicated,  in  her  prefatory 
note  says  that  it  would  be  hard  to  find  two  men  more  widely  apart  in  their  mental  attitude 
than  her  husband  and  the  writer  of  his  life  and  that  this  constantly  appears  in  the  critical 
attitude  of  the  biographer,  but  that  no   attempt  has  been  made  to   suppress  or  soften  it. 
The  volume  is  divided  into  three  parts,  dealing  with  the  first  thirty  years  of  his  life,  the 
remainder  of  his  career  in  London,  and  his  activity  during  the  War ;  the  division  between 
the  first  thirty  years  and  the  rest  of  his  life,  which  is  gracefully  described  as  •'  the  summer 
and  autumn  of  a  life  which  had  no  winter,"  is  comparatively  easy,  but  the  difference  of  the 
years    1914-17  is  mainly  one  of  place.     He  was  born  on  April   14,   1867,  the  same  dai 
Princess    Beatrice   and  at   Queen    Victoria's   desire  was  named  after  herself.     His   father. 
J.    C.    Horsley,    the   well  known    artist,    came   of    a    musical    and    artistic    stock    and   \\a~ 
restlessly  energetic,  impulsive  and  hot  tempered,  but  generous  and  quick  to  make  amends. 
Mrs.  J.  C.   Horsley  was  a  sister  of  Sir  Seymour  Haden.   the  first  President  of  the   Royal 
Society  of  Painter-etchers  and  himself  a  surgeon  and  the  sou  of  a  surgeon  :  she  was  strong- 
willed  and  extremely  skilful  with  her  hands.     Sir  Victor  spent  his  boyhood  in  the  countrv, 
where  ridmg  made  him  wish   to  he  a  cavalry  officer  but,  as  this  was  ruled  out  by  parental 
considerations  of  expense,  he  decided  to  he  a  surgeon,  not  a  physician,  as  •'  there  v. 
of  riding,  driving  and  cutting  about."      He  was  a  day  boy  at  Cran brook   school  and  tl: 
in  the  sixth  form  he  was  not  specially  distinguished  ;    Mr.   Paget  says  that  he  ooghl   to  have 
gono  to  a  public  school  far  from  home,  hut  this  might  well  have  impaired   his  originality  and 
made  him  more    conventional.      Before  lie  was  seventeen  he  went   to  Uhivers 
work  for  the  University  of  Loudon  ;  he  was  at  this  time  assertive  and  di-putatioiis  .. 
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in  his  student  career  took  up  the  temperance  and  anti-tobacco  causes,  his  father  as  a 
non-smoker  cordially  agreed  as  to  the  evils  of  nicotine  but  was  inclined  to  resent  abuse  of 
"God's  good  gift"  of  wine,  an  expression  which  particularly  roused  Victor's  ire.  After  a 
brilliant  student's  career  he  qualified  in  1880  at  the  age  of  twenty-three,  having  previously 
made  the  first  of  his  numerous  contributions  to  Brain.  As  a  house  surgeon  he  became 
attracted  to  cerebral  surgery,  and  like  so  many  distinguished  men  was  at  one  time  threatened 
with  pulmonary  tuberculosis.  In  1S82  he  became  surgical  registrar  and  assistant  professor 
of  pathology  at  University  College.  From  1884  to  1890  he  was  professor  superintendent  of 
the  Brown  Institution,   and  there  undertook   three  important  lines  of   research,  namely  : 

(1)  localization  of  function  in  the  brain,  and  the  pathology  of  epilepsy  and  canine  chorea ; 

(2)  the  thyroid  gland,  with  special  reference  to  myxcedema  and  cretinism  ;  and  (3)  the 
protective  treatment  against  hydrophobia,  which  are  fully  described  in  separate  chapters. 
In  1836  he  was  elected  a  fellow  of  the  Royal  Society  and  surgeon  to  the  National  Hospital, 
Queen  Square,  where  a  year  later  he  performed  successfully  the  first  operation  for  removal 
of  a  tumour  from  the  spinal  cord.  The  stirring  events  of  the  successive  years  are  given  with 
explanatory  comments  and  impress  the  reader  with  his  tireless  energy.  In  1885  he  became 
assistant  surgeon,  in  1900  obtained  beds,  and  in  1906  retired  from  the  brilliant  staff  of 
University  College  Hospital,  the  position  of  which  is  compared  to.Balliol  among  the  colleges 
at  Oxford,  and  in  1902,  to  his  great  astonishment,  he  was  knighted.  As  the  years  went  on, 
his  interest  and  participation  in  professional  politics  and  schemes  to  improve  the  welfare  of 
mankind  steadily  grew.  A  special  chapter  is  devoted  to  his  fight  against  alcohol,  on  which 
he  had  first  lectured  as  early  as  1882 ;  it  is  suggested  that  his  lectures  on  this  subject 
might  have  been  better  for  more  frequent  lighter  touches,  and  one  of  those  rare  reliefs  in 
which  he  described  our  three  most  British  institutions,  John  Bull,  Father  Christmas  and 
King  Henry  VIII,  as  examples  of  fatty  degeneration  due  to  chronic  alcoholism  is  quoted. 
Mr.  Paget  places  him  on  a  par  with  Ambroise  Pare,  John  Hunter,  and  Lister,  but  says  that 
he  had  wider  instincts,  so  that  he  could  not  rest  in  science  and  practice,  but  must  also  be  in 
politics.  With  his  ardent  and  fearless  temperament  he  was  impatient  of  expediency  and 
inevitably  trod  on  some  sensitive  corns  and  so  gave  offence  ;  but  he  had  the  supreme  gift  of 
delight  in  the  use  of  all  his  gifts  and  so  was  never  idle,  slack  or  at  a  loss  for  something 
to  work  at  or  fight  for.  To  look  at  he  was  a  man  created  for  friendship  and  for  happiness  ; 
he  had  the  grand  air,  and  the  average  man  looked  sadly  commonplace  by  his  side ;  his  happy 
home  life  and  his  private  practice  are  sympathetically  described  in  the  chapter  immediately 
before  the  last  section  of  his  life,  that  during  the  War,  which  contains  his  efforts  to  get  to 
the  Front,  his  activities  there,  and  the  tragedy  of  his  premature  death. 

Diseases  op  Occupation  and  Vocational  Hygiene.  Edited  by  Georcje  M.  Kobek, 
M.D.,  LL.D.,  Washington,  D.C.,  and  William  C.  Hanson,  M.D.,  Belmont,  Mass. 
With  illustrations  ;  pp.  xxi  +  918.  Price  32s.  net.  London  :  William  Heiuemann 
(Medical  Books),  Ltd.,  1918. 

In  this  comprehensive  volume,  by  several  writers,  occupational  diseases  are  dealt  with  in 
such  a  way  as  to  make  the  book  of  interest  to  medical  and  legal  experts  and  also  to  employers 
of  labour.  The  experience  is  mainly  drawn  from  America,  Sir  Thomas  Oliver  being  the  only 
contributor  from  the  United  Kingdom.  The  subject  matter  is  grouped  under  three  heads: 
Part  I — Specific  diseases  of  occupation:  Intoxications,  infectious  diseases,  dust  diseases  of 
the  lungs,  fatigue  and  occupation,  and  occupational  diseases  of  the  skin.  Part  II— Causation 
and  prevention  of  occupational  diseases  and  accidents.  Part  III — The  relation  of  olinioB, 
statistics,  and  legislation  to  occupational  diseases.  There  is,  in  this  part,  a  description  of  the 
Milan  (Italy)  clinic  for  occupational  diseases  by  Dr.  Luigi  Devoto,  the  director.  A  useful 
and  informing  chapter  is  the  one  on  "  The  Uses  and  Fallacies  of  Statistics."  It  is  a  book 
that  can  be  very  profitably  studied,  especially  in  relation  to  the  present  inquiry  into  the 
administration  of  the  Workmen's  Compensation  Act.  At  the  end  of  each  section  a 
comprehensive  bibliography  is  inserted.  In  the  last  part  a  well  drawn  up  list  of  indu>trial 
poisons,  and  another  of  "  industries  and  poisons  "  will  be  found,  together  with  occupational 
mortality  and  morbidity  statistics. 
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Dental  Surgeky  and  Pathology.  By  J.  S.  Colyer,  F.R.C.S.,  L.D.S.  Fourth  edition. 
With  920  illustrations;  pp.  xiv  -f-  899.  Price  32s.  net.  London:  Longmans,  Green 
and  Co.,  1919. 

This  is  a  much  enlarged  edition,  which  the  increased  knowledge  of  the  last  few  years 
demands.  It  deals  with  (Etiology  and  pathology  rather  than  with  the  elaborate  technique 
involved  in  dental  operations,  for,  as  the  author  states  in  his  preface,  "  so-called  conservative 
dentistry  often  retains  sources  of  sepsis,''  and  the  general  health  of  the  patient  ought  to 
be  the  object  aimed  at.  The  book  is  truly  British  in  character,  dealing  in  fairness  with 
antagonistic  views,  evidenced  by  the  abundant  references  given,  but  fearless  in  the  expression 
of  the  author's  own  convictions.  The  illustrations  are  abundant  and  well  chosen. 
Abnormalities  and  irregularities  of  the  teeth  are  attributed  to  diminution  in  the  size  of  the 
jaws,  "a  characteristic  developed  in  each  generation  as  the  result  of  the  action  of  the 
environment"  (Sim  Wallace).  The  effects  of  mouth  breathing  and  adenoids  are  fully 
discussed.  The  surgical  and  mechanical  methods  of  treatment  are  extensively  illustrated  ; 
150  pages  are  devoted  to  dental  caries,  most  of  which  is  entirely  new  in  the  light  of  present 
day  knowledge.  The  chemical  changes,  microscopical  appearances  and  bacteriology  are  fully 
explained,  and  the  various  theories  which  lead  up  to  the  statement  "  that  the  prevalence  of 
dental  caries  in  modern  races  is  due  to  the  soft  character  of  the  food  and  the  increase 
of  carbohydrates  which  undergo  rapid  fermentation."  The  details  of  the  "  elaborate 
technique"  of  dental  operations  is  not  omitted  in  spite  of  the  author's  previous  statement. 
The  morbid  anatomy  and  pathology  of  periodontal  disease  is  illustrated  also  by  comparative- 
specimens.  It  is  shown  that  pockets  around  the  teeth  are  stagnation  areas  aud  that  it  i- 
impossible  to  eradicate  them  ;  cures  of  periodontal  disease  are  rare,  but  the  progress  of  the 
disease  is  greatly  influenced  by  the  degree  of  resistance  offered  by  the  tissues.  Treatment 
falls  under  two  headings  :  local,  by  the  dental  surgeon  and  by  the  patient  ;  general,  by  the 
physician  or  surgeon,  under  which  the  value  of  vaccine  therapy  is  examined.  The  popular 
term  for  this  disease  is  studiously  avoided.  The  chapters  on  tumours,  diseases  connected 
with  the  teeth,  diseases  of  the  gums  and  oral  mucous  membrane,  saliva,  odontomes.  various 
swellings  and  fractures  of  the  jaws,  should  give  the  work  a  place  in  every  medical  library, 
for  probably  no  other  book  contains  so  much  reliable  information  on  these  everyda ;■  dia 
of  such  far  reaching  importance. 

A  Physician  in  France.     By  Major-General  Sir  Wilmot  Herringham.    K.C.M.G.,  O.B. 

late  Consulting  Physician  to  the  Forces  overseas.    With  9  illustrations  ;  pp.  viii-f-293. 
Price  15s.  net.     London  :  Edward  Arnold,  1919. 

Sir  Wilmot  Herringham  went  to  France  on  October  20,  1914,  and  remained  out  until  1919, 
and  for  almost  the  whole  of  the  time  was  at  general  headquarters  with  Sir  Anthony  Bowlby, 
a  very  happy  association  ;  he  was  first  called  to  general  headquarters  to  attend  Lord  Roberts 
in  his  fatal  illness,  and  was  with  him  when  he  died.  His  work,  which  was  to  go  round  the 
medical  cases  with  the  resident  medical  officers  and  to  assist  them  iu  every  way  possible,  was 
much  the  same  as  that  of  a  hospital  physician  at  home,  except  that  he  was  oot  responsible 
for  the  treatment;  but  the  most  important  duty  of  all  seemed  to  him  to  be  the  stimula- 
tion of  the  medical  officers  to  an  interest  in  their  work  and  the  prevention  of  carele>- 
methods  which  the  circumstances  of  war  and  the  deficiency  of  scientific  equipment  in  the 
clearing  stations  are  apt  to  produce.  While  insisting  on  the  cordiality  with  which  the  Royal 
Army  Medical  Corps  received  the  civilian  medical  men,  he  is  under  the  impression  t] 
first  the  appointment  of  consultants  was  regarded  merely  as  "eyewash,"  though  eventually 
its  utility  was  proved.  In  a  general  sketch  of  the  B.A.M.C.  the  transformation  that  In- 
take n  place  si  nee  his  student  days  is  outlined,  and  he  discusses  the  difficulties  attendant  >'ii  the 
necessary  expansion  of  the  corps  during  the  war.  The  organisation  in  the  field  is  described, 
especially  the  field  ambulanoe  and  the  clearing  stations  :  though  out  of  his  official  sp! 
base  hospital  was  visited  by  himself  as  a  patient  with  sciatica,  and  there  he  was  \ery  much 
spoilt,  partly  an  account  of  his  rank,  partly  beoause  he  was  a  doctor,  and  partly  in  n 
of  his  02  years  of  age.  To  the  critics  oi  the  R.A.M.O.  who  chiefly  complained  that  there  were 
more  officers  than  were  needed,  he  retorts  that    they  were  ignorant,  sometimes  air... 
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of  organization  and  did  not  realize  how  much  larger  a  number  of  medical  officers  is 
required  by  a  fighting  force  than  by  a  civil  population.  Enteric  fever,  cerebro-spinal  fever, 
trench  fever,  and  shell  shock  are  discussed  in  language  that  the  lay  reader  can  understand  ; 
the  way  in  which  medicine  has  been  advanced  during  the  war  and  the  work  of  the 
Medical  Research  Committee  are  described,  and  he  considers  it  certain  tbat  the  German 
output  does  not  compare  with  ours  either  in  volume  or  iu  value.  So  much  for  the  strictly 
medical  part  of  the  book,  which,  however,  is  on  the  whole  rather  less  than  that  dealing 
with  the  life  in  France  and  reflections  aroused  thereby  ;  thus  the  first  four  chapters, 
"The  Surprise,"  "The  Two  Ideals,"  "The  Two  Tempers,"  and  "The  Stake,"  deal  with 
the  outbreak  of  war,  and  the  contrast  of  the  German  and  British  nations  and  their  aims. 
While  full  justice  is  paid  to  the  thoroughness  of  German  workers,  the  real  glory  of  Germany 
is  shown  to  be  a  sincere  reverence  for  learning  and  for  labour  and  a  real  comprehension  of 
the  dignity  of  both  ;  and  thus  she  can  read  us  the  greatest  lesson  for  all,  for  while  she 
worshipped  work,  we  worshipped  play.  The  last  chapter  repeats  this  note  to  the  effect 
that  we  have  lost  the  desire  for  work  and  the  pride  in  working  well,  but  the  last  sentence 
of  the  book  ends  more  cheerfully  in  the  belief  that,  although  at  present  labour  has  lost 
its  head,  the  men  who  saved  Europe  are  not  likely  to  ruin  England. 

Manual  of  Tropical  Medicine.  By  Aldo  Castellani,  C.M.G.,  M.D.,  M.R.C.P.,  and 
Albert  J.  Chalmers,  M.D.,  F.R.C.S.,  D.P.H.  Third  Edition.  With  16  plates 
and  909  other  illustrations  ;  pp.  x  +  2436.  Price  45s.  net.  London  :  Bailliere, 
Tindall  and  Cox,  1919. 

This  publication  is  so  well  known  to  all  students  of  tropical  medicine  that  a  note  on 
its  contents  is  almost  superfluous.  Large  portions  of  the  book  have,  however,  been  re- 
written, and  new  subjects  have  been  introduced,  so  that  the  manual  is  thoroughly  up  to 
date.  The  mass  of  information  contained  in  its  two  thousand  odd  pages  is  prodigious, 
and  as  a  book  of  reference  on  tropical  diseases,  both  from  a  pathological  and  a  clinical  aspect, 
it  is  undoubtedly  of  great  value.  The  authors  are  aware  that  the  volume  is  unwieldy, 
but  they  are  of  opinion  that  it  is  more  convenient  for  the  tropical  practitioner  than 
if  it  were  divided  into  two  parts.  This  point  has  already  received  notice  in  the  various 
reviews  which  have  appeared  in  the  medical  press.  Much  of  the  information  contained  in 
the  book  is  based  on  the  personal  experience  of  the  authors,  and,  as  such,  is  naturally  subject 
to  debate.  The  volume  is  divided  into  three  parts.  The  first  part  is  of  an  introductory 
nature,  and  deals  briefly  with  the  history  of  tropical  medicine,  tropical  climatology,  foods, 
and  diseases  generally,  and  with  the  conditions  which  determine  fitness  for  a  tropical  life. 
In  the  second  part  the  causes  of  tropical  diseases  are  discussed  in  detail.  Practically 
every  ^etiological  factor  which  is  definitely  known  to  have,  or  which  may  possibly  have,  any 
relation  to  tropical  diseases,  is  touched  upon.  Chemical  causes  (poisons,  poisonous  foods, 
and  venomous  animals),  physical  causes  (humidity,  pressure,  radiation,  &c),  and  parasitic- 
causes  are  dealt  with  consecutively.  The  parasites  are  classified  systematically,  and  are 
named  in  accordance  with  the  international  rules  of  zoological  nomenclature.  They 
include  protozoa,  worms,  ticks,  mites,  &c,  and  the  enormous  and  important  disease- 
In  taring  class — insects.  Of  the  vegetable  parasites,  the  bacteria  are  described  somewhat 
shortly,  and  chiefly  from  the  point  of  view  of  indicating  the  systematic  relationship  of 
the  various  genera  and  species  ;  an  admittedly  difficult  task.  The  three  chapters  which  deal 
with  the  fungi  constitute  a  useful  addition  to  the  literature  of  the  tropical  practitioner 
who  requires  information  on  the  fungal  causes  of  disease.  Professor  Castellani  is  an 
authority  on  medical  mycology,  and  a  compilation  from  his  pen  on  this  subject  must  be 
worthy  of  every  consideration  for  accuracy.  In  Part  III,  which  forms  the  greater  pari 
nf  the  volume,  the  authors  describe  at  length  the  symptoms,  treatment,  and  clinical 
features  generally,  of  the  various  diseases  of  the  tropics.  They  divide  the  subject  into 
three  sections,  dealing  respectively  with  fevers,  general  diseases,  and  systemic  diseases.  In 
the  two  first-named  sections  the  diseases  arc  classified  according  to  their  mode  of  origin 
(whether  protozoal,  bacterial,  &C.)  and  are  further  arranged  under  the  headings  of  the 
intermediate  host  or  carrier  by  which  they  are  transmitted  to  man.  Among  the  systemic- 
diseases,  special  attention  is  given  to  diseases  of  the  alimentary  tract,  such  as  dysentery, 
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cholera,  sprue,  &c.,  and  to  the  skin  diseases  which  are  peculiar  to  tropical  regions.  Other 
diseases,  however,  receive  ample  consideration,  and  a  useful  bibliography  is  attached  to 
each  of  them.  The  volume  is  well  illustrated,  and  contains  a  number  of  coloured  platen 
and  a  large  index. 

Medicine  in  England  during  the  Reign  of  George  III.  The  Fitzpatrick  Lectures 
delivered  at  the  Royal  College  of  Physicians,  1917-1918.  By  Arnold  Chai-lin, 
M.D.Cantab.     Pp.141.     London  :   Published  by  the  author,  1919. 

The  reign  of  George  III  covers  a  most  interesting  period  in  the  general  intellectual 
life  of  this  country  when  liberty  of  thought  based  on  free  and  scientific  inquiry  was 
dispelling  the  fixed  doctrines  of  traditional  authority ;  medical  thought  began  to  move  at 
the  same  time,  for,  apart  from  Sydenham  and  Harvey,  who  were  a  century  in  advance  of 
their  time,  the  desire  to  appeal  to  facts  ascertained  by  experiment  had  little  influence  on 
Medicine  until  the  end  of  the  eighteenth  century  ;  during  the  first  half  of  this  century 
Medicine  was  under  the  sway  of  various  "systems"  founded  for  the  most  part  on  meta- 
physical speculation  and  retarding  rather  than  advancing  a  just  conception  of  the  subject. 
But  early  in  the  reign  of  George  III  Morgagni's  great  work,  translated  into  English  by 
Alexander  in  17G9,  began  to  exert  its  influence  in  Britain  and  inspired  Matthew  Baillie  and 
others.  Dr.  Arnold  Chaplin  describes  at  some  length  the  conditions  of  the  medical  profession  ; 
in  1782  there  appear  to  have  been  4,459  medical  practitioners  in  England  and  Wales  with  an 
estimated  population  of  nearly  eight  millions,  or  one  medical  man  to  every  1,782  persons,  a> 
compared  with  one  to  1,440  at  the  present  time.  Nor  has  the  scale  of  remuneration  altered 
much  ;  physicians  charged  a  guinea,  which  then  had  a  far  greater  purchasing  power,  and  a 
relatively  larger  number  of  physicians  than  now  secured  a  handsome  competence  in  those  days. 
The  College  of  Physicians,  the  Corporation  of  Surgeons,  and  the  Society  of  Apothecaries  had 
control  over  the  London  district,  but  in  the  provinces  there  were  a  large  number  of  ignorant 
and  irregular  practitioners  ;  this  danger  to  the  public  weal  led  to  the  passing  of  the  Apothe- 
caries Act  in  1815.  and  thus  to  an  immense  advance  in  the  regulations  for  the  control  of  the 
medical  profession,  for  it  at  once  placed  the  education  of  about  three-quarters  of  those 
intending  to  practice  under  the  control  of  the  Apothecaries  Society.  The  state  of  medical 
education  in  London  and  at  the  universities,  the  hospitals,  the  medical  societies,  and  the 
medical  press  are  discussed,  and  an  account  of  the  long  drawn  out  contest  between  the 
Royal  College  of  Physicians  and  its  licentiates,  in  which  William  Charles  Wells,  the  famous 
author  of  "  An  Essay  on  Dewd,"  took  part,  is  given.  A  specially  attractive  feature  of  these 
lectures  lies  in  the  biographies  of  contemporary  physicians,  such  as  Thomas  Young,  Sir  George 
Baker,  William  Heberden  the  elder,  and  especially  of  Wells,  who,  after  a  dire  struggle 
with  penury  and  ill-health,  desired  only  the  modest  epitaph  that  "  he  had  tried  to  extend 
the  boundaries  of  knowledge."  The  medical  work  of  Wells  has  been  rather  forgotten,  and 
few  now  realize  that  he  to  some  extent  anticipated  Blackall  and  Bright  in  the  recognition 
of  albuminuria,  and  that  Darwin  gave  him  the  credit  of  having  first  enunciated  the 
principle  of  natural  selection.  The  lectures  contain  accounts  of  the  illnesses  of  (leorge  III. 
Napoleon,  Samuel  Johnson,  and  Charles  James  Fox.  and  the  review  of  Medicine  during 
this  period  is  completed  by  consideration  of  its  relations  to  the  State,  such  as  the 
treatment  of  the  insane,  of  prisoners  and  of  paupers,  the  rise  and  effects  of  vaccination,  the 
inception  of  sanitary  science,  and  the  development  of  the  medical  Bervices  of  the  Royal 
Navy  and  Army. 

Psychoses  ok  the  War:  including  Neurasthenia  and  Shei.i.  Shock.     By  11.  0.  Mark. 
Lieutenant-Colonel  R.A.M.C.  Temp.,  M.D.       With  60  illustrations;  pp.  xu 
38.     Price  Ills.  net.     London:  Henry  Frowde,  llodder  and  Stoughton,  1919. 

The   title   of  this   work    is   perhaps   somewhat   misleading,   since   the   contents  arc  those 
mainly  of  an   ordinary  text-book  on   mental  diseases  but    with  clinical  illustrations  mosth 
taken  from  Service  cases.     After  a  \er\  brief  reference  to  the  borderland  of  mental  di~ 
the  anatomy  and  histology  of  "  the  seat  of  mind"  is  dealt    with,  followed   by  the  va 
means  of    observation    of    mental    phenomena,     the    classification    of    mental 
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malingering  and  feigned  insanity.  Neurasthenia  and  psychasthenia  are  then  discussed, 
and  lastly  the  various  psychoses.  An  appendix  on  the  examination  of  the  cerebro-spinal 
fluid  is  added,  as  well  as  some  pages  on  mental  case-taking.  The  book  is  fully  illustrated. 
It  is  at  once  evident  that  the  author  is  not  in  any  way  in  sympathy  with  modern  psychiatric 
trends  of  thought,  and  Bolton's  theories  on  mental  pathology  are  seemingly  accepted  without 
question.  There  are  many  points  to  which  exception  might  be  taken.  Much  doubt  might 
be  expressed  concerning  some  of  the  writer's  nosological  grouping.  Hysteria  is  regarded  as 
a  symptom-complex  of  neurasthenia,  and  the  so-called  functional  psychoses  come  under  the 
heading  of  "mental  enfeeblement  (adolescent)."  The  statement  that  "  in  insanity,  loss  of 
mind  and  wasting  of  cerebral  tissue  go  hand  in  hand"  can  surely  hardly  be  supported,  while 
statistics  by  other  psychiatrists  in  no  way  confirm  the  author's  findings,  and  certainly  not 
his  statement  that  42-31  per  cent,  of  the  soldiers  admitted  to  mental  hospitals  were  found 
to  have  been  weak-minded  from  birth !  Much  in  the  book  is  very  far  removed  from  modern 
teaching,  and  this  naturally  detracts  greatly  from  its  value. 

The  Essentials  op  Chemical  Physiology.  For  the  use  of  Students.  By  W.  D. 
Halliburton,  M.D.,  LL.D.,  F.R.S.  Tenth  edition.  With  coloured  plate  and  71 
other  illustrations  ;  pp.  xi  +  32-4.  Price  12s.  6d.  net.  London  :  Longmans,  Green 
and  Co.,  1919. 

As  the  title  implies,  this  handbook  mainly  deals  with  the  chemical  composition  of  the 
body  and  the  part  played  by  its  various  constituents  in  carrying  on  the  phenomena  of  life, 
but  it  necessarily  also  includes  the  closely  allied  subject  of  physiological  chemistry,  which 
is  a  branch  of  organic  chemistry  and  treats  of  the  composition  and  reactions  of  physio- 
logical substances.  The  work  consists  of  two  courses — the  one  an  elementary  and  the 
other  an  advanced  course,  the  order  in  which  the  subjects  are  treated  being  the  same  in 
both.  The  instruction  is  partly  practical,  partly  theoretical,  and  is  clear  and  up-to-date  ; 
thus  vitamines  and  war  margarine  are  duly  considered.  There  is,  in  addition,  an  appendix 
containing  descriptions  of  various  laboratory  instruments  and  of  certain  methods  of  research 
which  should  always  be  shown  in  demonstrations,  though  there  may  be  practical  difficulties 
in  allowing  each  student  to  perform  the  experiment.  There  is  much  to  interest  the 
qualified  man  ;  under  blood  the  difficult  subject  of  immunity  is  described  in  a  refresh- 
ingly lucid  manner  and  in  the  simplest  language.     There  is  a  useful  index. 

Mendelism.  By  Recinald  Crundall  Punne^t,  F.R.S.  Fifth  edition.  With  8  plates 
and  52  other  illustrations  ;  pp.  xv  -+-  219.  Price  7s.  6d.  net.  London  :  Macmillan  and 
Co.,  Ltd.,  1919. 

'  rregor  Mendel's  work,  published  in  1865,  opened  up  new  lines  of  thought,  and  although 
almost  unnoticed  for  nearly  forty  years,  led  to  a  vast  number  of  experiments,  while  it  pro- 
voked much  constructive  criticism.  The  present  book  deals  with  the  problem  which  Mendel 
Bet  himself  to  solve,  and  the  contributions  made  to  this  end  by  subsequent  workers.  The 
association  of  Mendelism  with  the  many  questions  raised  by  the  study  of  heredity  is  obvious, 
but,  until  the  work  done  with  the  fruit-fly  Drosophila  revealed  the  intimate  relation  of  the 
chromosomes  of  the  living  cell  with  the  phenomena  of  heritage,  researches  seemed  mere 
patchwork,  and  their  knitting  together  into  a  homologous  whole  a  matter  of  almost 
insuperable  difficulty.  As  in  Darwin's  pronouncements  working  hypotheses  were  requisite 
in  post-Mendelian  schemata.  Professor  Punnett  details  the  apparent  rifts  in  the  orderly 
procession  of  reasoning  from  hypothesis  to  experiment,  and  from  experiment  to  proof.  We 
are  introduced  to  Mendel's  work  with  Pisum  sativum  and  kindred  plants,  while  succeeding 
reveal  how  the  interaction  of  factors  explains  many  difficulties.  Reversion,  dominance, 
variation  in  wild  forms  and  domestic  varieties  are  considered.  One  of  the  most  puzzling 
jue  is  sex,  and  to  this  two  long  chapters  are  devoted.  The  principles  of 
Mctidelian  heredity  are  involved  in  economical  procedures,  such  as  breeding  of  cattle  and 
floriculture,  and  it  is  believed  tliat  they  control  the  problems  which  man  has  to  face. 
\  Yactically  all  these  aspects  find  exposition  in  Professor  Punnett'B  volume,  and  much  that 
e  when  Mendel  left  his  work  is  now  shown  to  be  clear  and  convincingly  true. 
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Diseases  of  the  Ear  in  School  Children  :  an  Essay  on  the  Pre\  kntion  of  Deafness. 
By  James  Kerr  Love,  M.D.,  F.R.F.P.S.Glas.  Pp.  viii  -f  94.  Price  5s.  Cd.  net. 
Bristol  :  John  Wright  and  Son,  Ltd.,  1919. 

In  continuation  of  the  work  with  which  his  name  has  been  so  long  associated,  Dr.  Love 
here  gives  some  further  fruits  of  his  experience  in  dealing  with  cases  of  ear  disease.  He  holds 
that  "  nearly  all  the  middle-ear  disease  of  later  life,  both  suppurative  and  non-suppurative, 
commences  during  the  earlier  years  of  the  school  period,"  and  he  shows  the  importance,  and, 
incidentally,  the  convenience,  of  aural  school  clinics  in  providing  the  necessary  safeguards. 
An  account  is  given  of  the  clinics  established  by  the  Glasgow  School  Board  and  the 
Secondary  Education  Committee  of  the  County  of  Dumbarton.  A  chapter  is  devoted  to  the 
part  played  by  syphilis  in  causing  deafness,  and  Dr.  Love  suggests  that  the  effects  both 
of  this  disease  and  of  measles  are  apt  to  be  under-estimated.  He  inclines  to  the  opinion 
that  hereditary  deafness  is  dependent  on  the  existence  of  one  or  more  recessive  Mendelian 
characters,  and  finds  in  the  fact  that  "  infectious  diseases  or  wrong  marrying'' — both  pre- 
ventable conditions — include  most  of  the  causes  of  deafness  ground  for  hoping  that  the  disease 
is  capable  of  being  almost  entirely  eliminated.  Some  general  considerations  of  treatment  are 
scattered  through  the  book,  and  it  may  be  noted  that  a  conservative  attitude  is  taken  up  in 
regard  to  the  mastoid  operation,  though  it  is  held  that  cases  following  the  exanthemata 
should  not  be  allowed  to  leave  hospital  until  by  this  or  other  means  all  discharge  from  the 
ear  has  been  arrested. 

The  Pituitary:  a  Study  of  the  Morphology,  Physiology,  Pathology,  and  Surgical 
Treatment  of  the  Pituitary,  together  with  an  account  of  the  Therapeutical 
Uses  of  the  Extracts  made  from  this  Organ.  By  YV.  Blair  Bell.  •  With 
190  illustrations;  pp.  xx  +  3'29.  Price  30s.  net.  London  :  Balliere,  Tindall  and  Cox, 
1919. 

The  first  78  pages  consists  of  the  anatomy  and  comparative  anatomy  of  the  pituitary  body 
and  contains  original  work  on  the  comparative  anatomy  from  the  lowest  to  the  highest 
vertebrates.  The  next  145  pages  deal  with  the  histology  and  physiology  of  the  gland. 
Experiments  by  the  author  are  described  showing  the  effect  of  the  complete  removal  of  the 
pituitary  body  in  dogs,  the  partial  removal  of  the  anterior  and  posterior  lobes,  and  the 
removal  of  the  anterior  and  posterior  lobes  separately.  The  inter-relation  between  the  other 
ductless  glands  and  the  ovary  and  uterus  are  discussed,  with  experiments  by  the  author,  with 
illustrations.  A  full  account  is  given  of  the  diseases  of  the  pituitary  and  the  as:-ociated 
symptoms,  including  effects  on  the  optic  tract,  followed  by  the  medical  and  surgical 
treatment  of  pituitary  lesions.  The  last  26  pages  are  devoted  to  the  therapeutical  uses  of 
the  gland  in  general  medicine,  obstetrics  and  surgery.  The  work  is  admirably  arranged  and 
profusely  illustrated  and  forms  a  valuable  addition  to  the  literature  of  the  subject. 

The  Forms  of  Alcoholism  and  their  Treatment.  By  Hugh  Wingkield,  If. A.,  M.D., 
B.C. Cantab.  Pp.  vi  +  76.  Price  5s.  net.  London:  Henry  Frowde,  Hodder  and 
Stoughton, 1919. 

In  considering  the  problems  of  alcoholism   it  is  pointed  out  that  druukards,   although 
regarded  by  the  laity  as  simply  vicious,  are  weaklings  and  victims,  more  than  offender:-,  \ 
excesses  are  oft^n  due  to  environment  or  compulsion.     Tn  some  oases  hereditary  tendency 
dominates  while  resistance  is  recessive.       Sir  Archdall  Reid's  views  are  quoted  as 
of  an  acquired  protection  against  alcoholism  among  habitual  drinkers  due  in  part  to  natural 
selection  and  in  part  to  dying  out  of  the  unprotected.    The  effects  of  alcohol  on  the  individual 
are  next  considered.     The  excessive  euphoria  and  paralysis  of  the  will  makes  for  drunke 
A  careful  examination  is  made  of  the  forms  of  alcoholism  in  pseudo-dipsomania,  possibly  the 
primitive  type,  in  which  the  craving  is  only  excited  by  drink,  the  boms  are  ended  h\  physical 
disability;  chronic  sober  alcoholism,  when   the  patient   regularly  drink 
not  become  drunk,  and  craving  supervenes  only  on  withdrawal  of  the  drug  :   chronic  in< 
alcoholism  resembles  the  last  of  these,  but  the  patient  is  never  sober,  and — true  dipsomania. 
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The  factors  making  for  alcoholism  are :  (1)  euphoria,  craving  for  the  pleasure  associated  with 
drink;  (2)  dysphoria,  a  craving  to  counteract  the  misery  of  depression;  (3)  varieties  of 
natural  tolerance;  and  (4)  partial  paralysis  of  the  inhibitory  mental  functions.  To  these 
must  be  added  a  fifth,  viz.,  the  condition  provoked  by  complete  abstention  after  prolonged 
continuous  excess.  The  varieties  of  alcholism  and  their  etiological  factors  are  minutely 
discussed.  Jauregg's  theory  of  an  anti-alcohol  toxin  is  regarded  as  a  useful  working  hypothesis, 
valuable  as  a  guide  to  treatment.  Compulsory  restraint  with  segregation  is  discountenanced 
by  the  writer,  who  at  some  length  describes  mode  systems  of  combating  the  drink  disease. 
He  insists  upon  recognition  of  the  cause  and  type  of  each  case  bofore  imposing  alcohol 
restriction  and  the  use  of  drugs.  Hypnotic  suggestion  he  regards  as  useful  in  suitable 
cases. 
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NOTES  ON  BOOKS. 

[The  purpose  of  these  "  Notes"  is  not  so  much  to  praise  or  to  blame  as  to  draw  attention 
to  and  describe  some  of  the  new  books  and  new  editions  which  have  been  added  to  the 
Society's  Library. — Ed.] 

The  Urethroscope  in  the  Diagnosis  and  Treatment  of  Urethritis.     By  Major  N.  P.  L. 

Lumb,    O.B.E.,    R.A.M.C.(T.C).       With    40    original  illustrations;    pp.   xii    +    51. 

Price  10s.  6d.  net.     London  :    John  Bale,  Sons  and  Danielsson,  1919. 

Thanks  to  the  illustrations,  this  book  enables  everyone  in  possession  of  a  urethroscope  to 

obtain  a  sound  knowledge  of  the  various   conditions  of  the  urethra  and  its  diseases.     Tbe 

manipulation    of    instruments    during    observation    and  operations  is  first  explained,  then 

normal  and  abnormal  appearances,    finally  there  are  indications  when  not  to  use  as  well 

as  when  to  use  the  urethroscope.     There  are  clinical  notes  and  illustrations  of  progressive 

changes   in   the   course    of   typical   cases.       Coloured    plates   similar    to   these   should    be 

accessible  whenever  instruction  in  venereal  disease  is  given. 

Vital  Statistics  :    An    Introduction    to    the    Science    of  Demography.      By  Geo 

Chandler  Whipple,  Professor  of  Sanitary  Engineering,  Harvard  Universitv.  Pp. 
xii  +  517.  Price  18s.  6d.  net.  New  York  :  John  Wiley  and  Sons,  Inc.  London  : 
Chapman  and  Hall,  Ltd.,  1919. 

The  aim  and  scope  of  this  book  is  well  summed  up  iu  the  statement  in  the  preface  that  it 
makes  no  claim  to  be  an  exhaustive  treatise  or  a  compendium  of  facts,  but  is  merely  a  guide 
to  the  study  of  vital  statistics,  and  is  written  for  students  who  are  preparing  themseh 
be  public  health  officials  and  for  public  health  officials  who  are  willing  to  be  students.     T 
such  tbe  book  should  be  very  valuable,  as  it  gives  a  detailed  and  complete  account  of  the 
elementary  principles  of   statistical   methods,   including   the  tabulation,   diagrammatic 
graphical  representation  of  data,  the  computation  of  birth-rates  and  death-rates,  with  their 
analyses  and  standardization,   the    construction  of  a  life  table,   the  theory  of    probai  i 
correlation,   &c,   as  well  as  repeated  warnings  against,   and    illustration-    of,   the  common 
and  not  infrequent  fallacies  which  arc  s.>  liable  to  appear  in  the  treatment  of  s< 
data    by    the    unwary.        At    tbe    end    of   each    chapter    exercises     and    questions    re!  , 
to  the    subject   matter    arc    given,    and    with    these    are    associated   in  many  oa 
ences  to  books  or  papers    from    which    full   information    on    the  subject    ma  lined. 

A   noteworthy    feature    of    the    book    is   the  account    of    a    plotting    paper    devised    b) 
Allan  Haaen,  called  an  arithmetic-probability  paper,  and  somewhat  an 

Logarithmic    paper  in    which     the    percentage    scale    is    so    spaced    that    an) 
which   follows  tbe   natural    law   of    probability   plots    out    as   a    straight    line,    thus    g! 
facilitating    the   use    of   the  theory    of   probability    in   statistical   work.       On    p,    177 
found    a    very    interesting    and    striking    series    of    graphs    compiled    from    I 
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Sweden  from  175C  to  1900,  illustrating  the  change  in  the  age  distribution  of  a  population 
from  year  to  year,  where  there  is  much  variation  in  the  birth-rate,  a  high  birth-rate  giving 
rise  to  a  peak  in  a  certain  age-group  in  any  one  year  causes  a  peak  in  a  higher  age-group 
a  few  years  later,  and  this  increase  can  be  traced  in  the  graphs  throughout  the  whole 
period  of  life.  The  volume  contains  a  useful  list  of  references  to  works  on  the  subject  of 
statistics,  as  well  as  a  table  of  logarithms  for  numbers  up  to  1,000.  It  should  serve  admirably 
the  purpose  for  which  it  has  been  designed. 

Venereal   Diseases  :    A    Practical   Handbook   for   Students.     By  C.    H.   Browning, 
M.D.,  D.P.H.,  and  David  Watson,  M.B.,  CM.     With  an  Introduction  by  Sir  John 
Bland-Sutton,    F.R.C.S.      With   25    coloured   plates   and    51    other    illustrations ; 
pp.  xv  -f  336.      Price  16s.  net.      London  :    Henry  Frowde,  Hodder  and  Stoughton, 
1919. 
The  authors  supply  the  essentials  of  knowledge  necessary  for  students  in  the  prevention 
and  limitation  of  the  ravages  of  venereal  diseases.     The  response  to  early  treatment  is  con- 
trasted with  the  refractoriness  manifested  in  later  stages,  and  the  information  given  is 
detailed  in  such  a  way  that  students  at  venereal  clinics  in  which  laboratory  work  is  carried 
out  will   be  enabled  to  correlate  manifestations  and  carry  out  thorough   treatment.     The 
book  indicates  what  amount  of  knowledge  should  be  imparted  to  students  in  order  to  remove 
defects  in  teaching  how  to  treat  early  syphilis  and  gonorrhoea  in  surgical  lectures  and  depart- 
ments.    Secondary  and  cutaneous  manifestations  are  considered  to  belong  to  the  province  of 
teachers  of  skin  diseases,  whereas  later  manifestations  are  to  be  regarded  as  appertaining  to 
the  departments  of  general  medicine.     Although  teachers  have  individual  methods  of  impart- 
ing instruction  a  merely  superficial  perusal  of  the  ideas  of  others  will  enable  them  to  make 
several  diseases  better  understood  by  the  profession  as  well  as  by  the  public. 

Diseases  op  the  Digestive  Organs  :  With  special  reference  to  their  Diagnosis  and 
Treatment.  By  Charles  D.  Aaron,  Sc.D.,  M.D.  Second  edition.  With  156 
engravings,  48  Roentgenograms,  and  9  coloured  plates;  pp.  xlvii  +  818.  Price  $7.00. 
Philadelphia  :  Lee  and  Febiger,  1918. 
Professor  Aaron's  text-book  is  not  restricted  to  disorders  and  diseases  of  the  digestive 
system,  but  is  a  more  general  treatise  upon  the  alimentary  canal  and  its  adjuncts  and 
his  selection  is  based  upon  an  anatomical  rather  than  upon  a  physiological  or  clinical 
differentiation.  Thus  in  addition  to  the  ordinary  details  relating  to  digestion  and  its 
disorders,  ulcers  of  the  intestine  as  a  whole— catarrhal,  tuberculous  and  typhoidal — 
all  receive  attention,  and  a  chapter  is  devoted  to  the  animal  parasites  of  the  intestine. 
Like  most  American  works,  the  usual  luxuriousness  in  production  with  prodigality 
of  illustrations  is  to  be  noted.  Yet  the  coloured  illustrations  portray  such  familiar, 
details  that  one  would  have  thought  their  expense  was  hardly  justified,  more  especially 
as  in  one  particular  instance  the  coloration  depicted  by  alizarin  as  an  indicator  iu  the 
analysis  of  test  meals,  is  distinctly  unconvincing.  Whilst  on  the  subject  of  test-meals  it  may 
be  noted  that  the  only  method  described  in  analysis  is  Topfer's.  The  more  elaborate  methods 
which  are  common  in  this  country  do  not  seem  to  find  favour  in  America.  Dietetics 
in  all  its  aspects,  and  diseases  directly  attributable  to  improper  or  diseased  food  are  considered 
in  great  detail.  It  is  interesting  to  note  that  of  274  cases  of  trichinosis  investigated 
iu  America  by  Stiles,  208  were  those  of  Germans.  Intragastric  technique  is  dealt  witli 
from  every  point  of  view,  including  lavage,  massage  and  electricity,  although  the  author  quotes 
Freuod  to  the  effect  that  the  influence  of  electricity  on  gastric  secretion  is  absolutely 
negative.  In  all,  241  pages  are  devoted  to  investigation  and  general  treatment  before  the 
formal  description  of  diseases  is  undertaken.  The  author  regards  hypcrchlorhydria  as  a 
condition  in  which  the  quantity  of  gastric  juice  is  normal,  but  the  percentage  of  free  hypei 
chloric  acid  is  higher  than  normal,  or  in  other  words,  that  hyperchlorhydria  is  distinct  from 
hypersecretion.  Iu  the  treatment  of  gastric  ulcer  he  recommends  the  subnitrate  of  bismuth 
in  preference  to  other  salts,  because  of  "  the  nascent  nitric  acid  which  is  liberated  and  acts  as 
nulant,  astringent,  and  antiseptic."  All  the  specific  tests  for  carcinoma  of  the  stomach 
arc  described  in  detail,   and  gastro-cntoroptosis  is  very  exhaustively  considered,  although  it 
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may  be  remarked  that  in  these  days  of  food  restrictions  the  provision  of  lavish  quantities  of 
butter  and  cream  recommended  is  hardly  likely  to  be  ratified.  Duodenal  exploration  and 
alimentation,  which  are  comparatively  unrecognized  in  this  country,  are  mentioned  on 
several  occasions,  and  recommended  in  the  treatment  of  hepatic  cirrhosis  as  well  as  of  gastric 
ulcer.  The  technique  is  fully  described  ;  and,  since  from  the  illustration  appended  the 
operation  is  being  performed  by  a  nurse,  we  conclude  that  it  does  not  demand  the  peculiar  skill 
which  is  generally  regarded  as  associated  with  the  practice.  In  the  consideration  of 
primary  atonic  constipation  the  condition  with  which  we  have  long  been  familiar  as  "  greedy 
colon  "  is  described  as  a  recent  observation  of  Adolf  Schmidt,  Strasburger  and  Lohrisch.  The 
author  is  a  warm  advocate  of  greater  liberality  than  is  customary  in  the  treatment  of 
typhoid  fever,  and  the  diet  he  permits  might  in  comparison  with  the  old  regime  be 
regarded  as  almost  a  banquet.  He  is  also  strongly  in  favour  of  the  Ochsner  method  of 
delaying  operation  in  cases  of  acute  appendicitis,  and  states  that  it  is  entitled  to  the 
greatest  consideration,  and  has  been  greatly  misunderstood  by  the  profession. 

The  Physiology  op  Muscular  Exercise.  By  F.  A.  Bainbridge,  M.A.,  M.D.Cantab., 
D.Sc,  F.R.C.P..  F.R.S.  With  22  diagrams;  pp.  ix  +  215.  Price  10s.  Gd.  net. 
London  :  Longmans,  Green  and  Co.,  1919. 
The  author's  object  in  this  monograph  is  to  present  the  subject  in  such  a  manner  as  to 
promote  a  closer  connexion  between  the  laboratory  worker  and  those  directly  concerned  with 
the  health  and  well-being  of  the  community  ;  thus,  a  fuller  realization,  and  a  more  direct 
practical  application  by  employers  and  administrators,  of  the  physiological  principles  under- 
lying the  capacity  of  the  body  to  perform  muscular  work  would  undoubtedly  increase  the 
output  and  improve  the  health  of  industrial  workers.  As  muscular  exercise  is  as  much  a 
nervous  as  a  muscular  process,  its  beneficial  effects  are  seen  in  the  psychical  as  well  as  in 
the  physical  life  of  the  individual.  Muscular  exercise  presents  three  problems  :  (1)  The 
changes  in  the  skeletal  muscles,  whereby  the  transformation  of  energy  constituting 
muscular  movement  is  effected  ;  (2)  the  nature  of  the  adjustments  occurring  elsewhere  in 
the  body  in  order  to  provide  the  muscles  with  the  oxygen  and  food-stuffs  necessary  for  this 
purpose  ;  and  (3)  the  means  by  which  these  are  co-ordinated  together  in  muscular  exercise. 
These  problems  are  considered  in  eleven  chapters,  each  of  which  has  a  convenient  summary. 
The  discussion  of  the  evidence  as  to  the  relative  importance  of  carbohydrate  and  fat  as  the 
source  of  energy  in  muscular  contraction  shows  that  carbohydrate  takes  the  first  place, 
although  there  is  reason  to  believe  that  fat  is  also  utilized  for  this  purpose  to  some  extent. 
The  rise  of  temperature  during  exercise,  due  to  the  increased  oxidation  of  fats  and  carbo- 
hydrates, increases  the  efficiency  of  the  circulatory  and  respiratory  adjustments,  and  thus 
promotes  the  more  efficient  execution  of  muscular  work.  The  causes  of  the  rise  of  general 
blood-pressure  and  of  dilatation  of  the  muscular  vessels,  such  as  acid  and  other  metabolites, 
are  discussed.  The  share  taken  by  adrenalin  in  bringing  about  the  circulatory  and  other 
changes  occurring  during  exercises,  even  when  this  is  carried  out  under  emotional  stress,  is 
comparatively  small.  The  chapter  on  "  Training  "  contains  a  physiological  explanation  of 
"  second  wind."     The  two  concluding  chapters  are  devoted  to  the  after-ei;.  seise. 

There  is  no  direct  evidence  that  exercise  is  ever  harmful  provided  the  individual  is  physically 
sound  and  in  good  health  ;  when  bad  effects  follow,  and  these  can  almost  always  be  referred 
directly  or  indirectly  to  the  heart,  as  in  effort-syndrome  and  overstress  of  the  heart,  there 
is  a  definite  cause  such  as  infective  disease  or  a  sedentary  life.  The  view  thai 
respiratory  symptoms  iu  effort-syndrome  depend  upon  a  sufficiency  of  buffer-salts  in  the 
blood  is  not  accepted. 

Essentials    of    Physiology.      By    P.     A.     Bainbridge,    F.R.S.,    M.A.,    M.D.Cai 

D.Sc. Loud.,     F.R.C.P.,    and    J.     ACKWOBTE     M  '  I.  A.Punelm,     M.P.Edin. 

Third    Edition.       With    179    illustrations;    pp.    viii    +    4S4.       Trice    lis.     6d.     net. 
London  :    Longmans,  Green  aiul  0o.,   1919. 

This   text-book    of    the    Essentials    of    Physiology    is    designed    primarily    to    DM 
requirements  of  students  preparing   for    pass    examinations.      The  present    (third*    edition 
has  been  thoroughly  revised  and  a  few  new  figures  added. 
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Manual  of  Diseases  of  Children.  By  James  Burnet,  M.A.,  M.D.,  M.E.C.P.Edin. 
Second  edition.  With  plates  and  other  illustrations  :  pp.  ix  +  416.  Price  8s.  6d.  net. 
Edinburgh  :  E.  and  S.  Livingstone,  1919. 

In  the  preface  to  this  second  edition  the  author  says  that  "  in  connexion  with  children's 
diseases  statements  are  handed  on  from  author  to  author  without  any  attempt  being  made 
to  verify  or  refute  them  by  personal  observation  and  investigation."  This  statement  is  so 
generally  true  that  it  applies  even  to  the  work  under  consideration,  and  the  therapeutics 
of  childhood  would  be  much  simplified  if  all  mere  traditions  were  abolished.  The  association 
of  rheumatic  infection  and  heart  disease  in  childhood  is  so  intimate  that  it  seems  a  pity  to 
deal  with  them  in  separate  sections.  The  important  subject  of  infant  feeding  is  discussed 
very  fully,  and  the  advice  given  on  the  knotty  problems  involved  bears  the  mark  of 
experience  and  judgment.  Diseases  of  the  alimentary  system  occupy  a  large  section  and  the 
minor  as  well  as  the  major  maladies  of  this  group  are  duly  considered.  New  sections  have 
been  added  on  the  infectious  fevers  and  diseases  of  the  skin,  the  nose,  the  throat,  and 
the  eye.     Several  types  of  disease  are  illustrated  by  good  photographs. 

The  Oliver-Sharpey  Lectures  on  The  Feeding  of  Nations.  A  Study  in  Applied 
Physiology.  By  Ernest  H.  Starling,  C.M.G.,  M.D.,  P.R.C.P.,  F.R.S.  Pp.  ix  + 
146.     Price  5s.  net.     London  :  Longmans,  Green  and  Co.,  1919. 

These  lectures  deal  with  the  food  requirements  of  a  Nation,  as  based  upon  the  physiological 
needs  of  the  average  "  man  "  in  energy  and  protein,  and  with  the  methods,  administrative 
and  other,  by  which  the  required  amount  of  food  may  be  produced  or  distributed.  The  effects 
of  deficiency  of  food  on  national  health  are  also  briefly  reviewed.  Tables  are  appended 
showing  the  average  composition  and  calorie  value  of  the  more  important  foods  and  the 
average  yearly  quantity  of  the  total  food  consumed  in  the  United  Kingdom  before  the  War. 

Essays  on  the  Surgery  of  the  Temporal  Bone.  By  Sir  Charles  A.  Ballance, 
K.C.M.G.,  C.B.,  M.V.O.,  M.S.,  F.R.C.S.,  with  the  assistance  of  Charles  David 
Green,  M.D. ,  F.R.C.S.  Two  volumes,  with  plates  and  figures;  pp.  xxxvii  -f  612. 
Price  £5  5s.     London:  Macmillan  and  Co.,  1919. 

Sir  Charles  Ballance's  contributions  to  the  surgery  of  the  temporal  bone  are  so  well  known 
and  so  highly  appreciated  by  the  profession  that  anything  coming  from  his  pen  on  this 
subject  possesses  more  than  ordinary  interest.  His  recently  published  Essays  on  "  The 
Surgery  of. the  Temporal  Bone"  reflect  the  greatest  credit  on  his  studiousness,  his  extensive 
knowledge  and  his  method  of  expression.  The  book  before  us  is  a  magnum  ojnis  in  every 
sense.  It  is  lavishly  illustrated,  beautifully  printed  and  neatly  bound.  Begun  before  the 
War,  the  Essays  have  been  gradually  compiled  as  time  and  opportunity  in  a  busy  and 
strenuous  life  afforded.  In  some  respects  this  intermittency  has  been  a  misfortune,  as  the 
years  which  have  elapsed  since  the  Essays  were  first  commenced  have  added  a  good  deal  to 
the  sum  of  human  knowledge  and  additions  here  and  there  would  have  made  certain  of  the 
chapters  more  up-to-date,  a  fault,  however,  which  the  author  will  doubtless  rectify  in  a  second 
edition,  which  we  have  no  hesitation  in  saying  will  soon  be  called  for,  if  it  has  not  been 
called  for  already.  In  a  masterly  preface,  the  author  lays  stress  upon  the  half-hearted  waj 
with  which  aural  surgery  is  regarded  by  many  large  and  important  British  hospitals  even 
to-day.  The  inadequacy  of  many  aural  departments  in  this  country,  the  small  number  of 
beds  assigned  to  the  aural  surgeon,  the  want  of  sufficient  assistance,  and  in  some  places, 
efficient  assistance,  and  the  outstanding  fact  that  aural  surgery  is  not  made  a  compulsory 
subject  in  tho  medical  curriculum  arc  blots  on  our  acquaintance  with  the  practical  importance 
of  diseases  of  the  temporal  boue.  This  great  work,  if  read  and  mentally  digosted  by  the 
members  of  tho  General  Medical  Council,  should  serve  to  impress  upon  them  tho  immense 
importance  of  making  the  study  of  diseases  of  the  car  compulsory.  Tho  general  historical 
survey  as  detailed  in  Chapters  I  and  II  is  amine  of  interesting  information.  Admirably 
compiled,  it  forms  in  itself  an  erudite  review  of  what  lias  led  up  to  our  present  knowledge  of 
the  frequent  and  often   fatal    ravages  of  temporal  bone  sepsis.      Chapter  III  dealing  with 
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important  anatomical  details  is  of  extreme  value  to  the  student,  and  is  replete  with  reference 
to  the  work  of  British  and  foreign  authors.  The  chapter  devoted  to  pathology  is  conspicuous 
from  the  wealth  of  information  it  contains.  The  paragraphs  devoted  to  the  consideration  of 
thrombosis  of  the  sinuses  and  of  the  diploetic  venules,  a  subject  with  which  the  author's 
name  will  for  all  time  be  linked,  stands  out  prominently  as  a  masterly  contribution  to  the 
subject.  To  do  anything  like  adequate  justice  to  the  various  Essays  would  require  a  much 
more  detailed  criticism  than  is  possible  in  a  necessarily  short  review.  Those  interested  in 
the  practice  of  aural  surgery  will  be  well  repaid  by  reading  and  inwardly  digesting  each 
chapter  separately.  In  the  reviewer's  opinion,  Chapters  VIII,  IX,  X  and  XII  are  the  best 
exposition  of  the  particular  subjects  dealt  with  it  has  been  his  good  fortune  to  read.  The 
author,  eminent  as  he  is  as  a  general  surgeon,  will  doubtless  go  down  to  posterity  as  one  of 
the  foremost  and  most  original  of  aural  surgeons.  The  two  handsome  volumes  should  be  in 
the  possession  of  every  library,  and  in  the  hands  of  every  practising  aural  surgeon.  In  the 
compilation  of  the  Essays,  the  author  has  been  ably  assisted  by  Mr.  Charles  David  Green, 
to  whom  our  thanks  and  congratulations  are  also  due.  The  publishers,  Messrs.  Macmillan 
and  Company,  are  to  be  highly  commended  for  the  general  excellence  of  their  work,  and 
more  particularly  upon  the  excellence  of  the  illustrations.  Let  it  suffice  to  say  that  the 
work  is  a  truly  noble  contribution  to  British  surgery,  and  will  ever  remain  a  permanent 
memorial  to  the  industry  and  intellectual  capacity  of  one  of  the  foremost  surgeons  of 
our  day. 

The  Art  op  Anesthesia.  By  Paluel  J.  Fuagg,  M.D.  Second  edition.  With  136 
illustrations ;  pp.  xviii  +  367.  Price  18s.  net.  Phildelphia  and  London  :  J.  B. 
Lippincott  Co.,   1919. 

The  book  presents  the  views  on  anaesthesia  and  analgesia  current  in  the  United  States. 
It  deals  largely  with  the  administration  of  ether  by  the  methods  now  commonly  adopted  in 
this  country  :  the  open,  the  closed,  intrapharyngeal,  intratracheal,  intravenous,  and  colonic 
etherization.  Some  of  them  are  fully  described;  some  receive  a  more  cursory  notice. 
The  nitrous-oxide  and  oxygen  method  is  extolled  for  major  surgery,  but  it  is  pointed  out  that 
for  various  types  of  operation  the  addition  of  ether  is  advisable.  Chloroform  is  dealt  with 
very  briefly  ;  quoting  the  pronouncement  of  the  Committee  on  Anaesthesia  of  the  American 
Medical  Association,  the  writer  insists  :  "  The  use  of  chloroform  as  an  anesthetic  for  major 
surgery  is  no  longer  justifiable."  Various  forms  of  apparatus,  many  somewhat  complicated, 
are  described,  but  a  chapter  on  emergency  anaesthesia  supplies  hints  for  makeshift  and 
simpler  apparatus.  Local  analgesia  and  spinal  anaesthesia  receive  some  attention  and  the 
anoci-association  plan  is  fully  treated,  and  commented  upon  favourably.  The  opening 
chapters  present  a  good  deal  of  valuable  information  on  general  anaesthesia,  posture, 
symptoms  and  signs  of  anaesthesia,  how  to  avoid  dangers  and  how  to  cope  with  them  when 
they  occur. 

Handbook  of  Anesthetics.  By  J.  Stuart  Ross,  M.B.,  Ch.B.,  F.R.C.S.E.  With  an 
Introduction  by  Hy.  Alexis  Thomson,  C.M.G.,  M.D.,  F.R.C.S.E.,  and  Chapters 
upon  Local  and  Spinal  Anaesthesia,  by  Wm.  Quarry  Wood,  M.D.,  F.R.C.S.E., 
and  upon  Intratracheal  Anaesthesia,  by  H.  Torrance  Thomson,  M.D.,  F.R.C 
With  54  illustrations;  pp.  xii  -f  '214.  Price  7s.  6d.  net.  Edinburgh:  E.  and  S. 
Livingstone,  1919. 

After  giving  a  brief  but  comprehensive  review  of  the  physiological  actions  of  tlio  agents 
employed  in  narcosis  the  author  deals  with  shock  and  anaesthesia  and  includes  Grile'a  well- 
known  views  upon  the  subject.  A  useful  chapter  on  anoxaemia  follows,  which  takes  in  its 
purview  the  causes,  prevention  and  treatment  of  asphyxia.  Various  methods  of  omploving 
recognized  anesthetics  are  described  and  the  question  of  the  advisability  of  permitting 
rebreathing,  which  involves  the  views  of  Yandoll  Henderson  on  acapnia,  arc  duly  sot  forth. 
A  section  is  devoted  to  the  knowledge  to  be  derived  from  the  clinical  observation  of  the 
patient  and  its  practical  bearing.  The  usual  anaesthetics  are  disonssed  and  routine  as  well 
as  less  common  methods  of  employing  them  arc  detailed.     Such  important  matters  as  the 
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correct  posture  of  the  patient,  the  choice  of  the  anaesthetic,  dangers  incident  to  anesthesia  • 
with  appropriate  treatment,   are  all  considered.     Intratracheal  insufflation  is  described  by 
Dr.  H.  Torrance  Thomson,  while  the  subjects  of  local  and  spinal  anesthesia  are  epitomized 
by  Dr.  W.  Quarry  Wood.    Three  appendices  deal  with  ether  evaporation,  percentages  of  ether 
in  open  methods,  and  the  action  of  anaesthetics  upon  the  blood. 

Naval  Hygiene.  By  James  Chambers  Phyor,  A.M.,  M.D.,  Medical  Inspector,  United 
States  Navy.  With  153  illustrations  ;  pp.  508.  Price  12s.  6d.  net.  London  : 
Wm.  Heinemann  (Medical  Books),  Ltd.,  1919. 

This  manual,  described  as  of  an  elementary  character,  for  the  United  States  Naval 
Medical  School,  is  published  with  the  approval  of  the  Surgeon-General,  U.S.  Navy,  and 
by  permission  of  the  Navy  Department.  It  deals  with  hygiene  of  naval  men  in  ships, 
submarines,  in  the  air  and  ashore,  is  written  tersely,  and  has  153  illustrations.  After  a  short 
historical  section,  the  development  of  naval  architecture  and  its  influence  on  naval  hygiene 
are  considered.  Ventilation,  heating,  light,  and  he  water  supply  next  receive  attention. 
The  chapters  on  food  and  its  inspection  are  illustrated  by  coloured  figures  of  meat  and 
contain  much  information  ;  thus  Buddeizing  is  a  process  of  sterilizing  milk  recently  employed 
along  the  Baltic  :  a  small  quantity  of  hydrogen  peroxide  is  added  to  the  milk,  which  is  then 
subjected  to  a  temperature  of  122°  F.  for  twenty  minutes,  thus  driving  off  the  peroxide  and 
leaving  the  taste  of  the  milk  unimpaired.  An  account  is  given  of  the  sick  bay  and  the 
hospital  ship.  The  special  chapter  on  heat  cramps  contains  the  author's  observations ; 
under  certain  conditions  not  thoroughly  understood,  men  in  the  fire  rooms  are  attacked  by 
painful  cramps  and  show  albumin  in  the  urine ;  the  treatment  consists  in  hot  baths, 
atropine,  and,  if  necessary,  morphine.  In  describing  prophylaxis  against  venereal  disease 
it  is  stated  tbat  while  perhaps  falling  short  of  the  extravagant  claims  of  enthusiasts,  carefully 
carried  out  personal  prophylaxis  undoubtedly  reduces  the  incidence  of  disease  by  its  antiseptic 
effect  and  by  its  educational  results.  The  chapter  on  the  disposal  of  the  dead  contains 
directions  as.  to  embalming  and  is  followed  by  a  glossary  of  nautical  terms,  and  by  an 
appendix  on  the  physical  examination  of  recruits  which  is  illustrated  by  a  number  of 
finger  prints. 

Lecons  de  Pathologie  digestive  (Qtjatrieme  Serie).  Par  M.  Loeper.  Pp.  viii  +  298. 
Price  11  fr.     Paris  :  Masson  et  Cie,  1919. 

This  series  of  lectures  on  the  pathology  of  the  alimentary  canal,  the  fourth  that  M.  Loeper 
has  published,  is  naturally  based  in  great  measure  on  data  collected  during  the  war.  Although 
the  war  has  not  brought  out  any  very  remarkable  discoveries  in  connexion  with  the  alimentary 
canal  it  has  greatly  increased  the  incidence  of  the  known  forms  of  gastro-intestinal  disease, 
and  has  multiplied  the  toxic  and  infective  causes  of  abdominal  disorder.  A  chapter  is 
devoted  to  gastritis  due  to  poisonous  gases,  of  which  the  compound  chlorine  and  yperite  are 
the  most  irritating.  The  immediate  effects  of  gassing  are  vomiting  and  haunatemesis,  but 
the  delayed  effects  arc  important  and  frequent,,  especially  in  chlorine  gas  poisoning,  in  which 
about  30  per  cent,  of  the  men  exposed  are  thus  affected,  the  indigestion  being  either  painful 
or  flatulent  in  type.  As  in  other  forms  of  "  dyspepsia,''  the  author  shows  by  cytological 
examination  of  stomach  washings  that  there  is  gastritis  to  account  for  the  symptoms.  The 
dyspeptic  conditions  caused  by  explosions  may  be  indirect  and  due  to  disturbance  of  the 
brain  and  medulla,  the  vagus  and  sympathetic  being  involved,  or  due  to  direct  action  of  force 
on  the  abdominal  contents — namely,  the  viscera  or  their  nerve  supply.  Another  form  of 
dyspepsia  rendered  prominent  by  the  war  is  that  due  to  suprarenal  insufficiency  ;  this  is 
characterized  by  gastric  atony  and  constipation;  hypodermic  injections  of  adrenalin  are 
followed  by  improvement,  increase  in  the  gastric  hydrochloric  acid  and  more  active  peristalsis. 
Attention  is  called  to  08  ca]  atony  as  a  sequel  of  enteric  fever;  the  symptoms  are  morning 
loosenessof  the  stools,  splashing  as  in  a  dilated  stomach,  and  attacks  suggesting  appendicitis. 
I  hi  premonitary  diarrhoea  of  a  malarial  paroxysm  is  described,  and  several  chapters  are 
devoted  to  the  effects  "f  dysentery.  In  various  intestinal  affections  irritation  of  the  ooeliac 
plexus  plays  an  important    part  in   causing  pain  and  diarrhira  alternating  with  constipation, 
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the  outcome  of  spasm  and  atony.  From  the  spread  of  inflammation  to  the  nerve  fibres  a 
persistent  ccelialgia  may  result,  and  in  carcinoma  of  the  colon  severe  colic  may  be  due  to 
the  extention  of  either  inflammation  or  carcinomatous  infiltration  to  the  sympathetic. 

Mediaeval  Medicine.  By  James  J.  Walsh,  K.C.St.G. ,  M.D.,  Ph.D.,  Bc.D.,  Litt.D. 
With  3  illustrations  ;  pp.  xii  +  221.  Price  7s.  6d.  net.  Loudon  :  A.  and  C.  Black, 
Ltd.,  1920. 

In  this  book  Dr.  Walsh  tells  sympathetically  the  story  of  the  medical  sciences  from  the 
fifth  to  the  fifteenth  centuries.  After  a  short  account  of  early  mediaeval  medicine  he  deals 
with  the  great  schools  of  Salernum  and  Montpellier  and  shows  how  much  modern  medicine 
owes  to  their  teaching.  He  then  tells  of  the  great  surgeons  of  Italy,  France,  Flanders 
and  England,  and  draws  attention  to  the  fact  that  they  often  attained  by  the  method 
of  trial  and  error  similar  results  in  the  treatment  of  wounds  to  those  which  have  been 
recently  obtained  by  more  scientific  means.  The  later  chapters  are  devoted  to  the  neglected 
subject  of  surgical  specialities  in  mediaeval  times,  and  Dr.  Walsh  is  able  to  prove  that  much 
attention  was  devoted  to  the  eyes,  the  teeth,  the  ear  and  the  diseases  of  women.  There  is  a 
chapter  on  hospitals  and  another  on  the  treatment  of  the  insane  in  the  middle  ages.  Dr. 
Walsh  has  produced  a  very  readable,  book  on  a  difficult  period  in  the  history  of  medicine. 
He  does  not,  however,  write  for  the  student  and  has  contented  himself  in  popularizing 
what  was  well  known  to  the  historian  of  medicine.  There  are  a  few  errors  to  be 
corrected— e.g.,  Paynel's  translation  of  the  Regimen  was  published  at  least  as  early  as 
1530  ;  St.  Bartholomew's  Hospital  and  the  Priory  of  St.  Bartholomew  in  Smithfield  were 
distinct  foundations  from  the  beginning  and  both  came  into  existence  early  in  the  twelfth 
century.  There  is  a  misprint  in  the  second  line  of  the  Latin  quotation  on  page  50.  These 
small  blemishes  do  not  detract  from  the  interest  of  the  book  for  the  general  reader.  There 
are  eight  well-executed  illustrations. 

Monographs  of  the  Rockefeller  Institute  for  Medical  Research.  No.  XI  :  Total 
Dietary  Regulation  in  the -Treatment  of  Diabetes.  By  Frederick  M.  Allen, 
M.D..  Edc;ar  Stillman,  M.D.,  and  Reginald  Fitz,  M.I>.  With  62  charts;  pp. 
vi  +  646.     New  York  :  Rockefeller  Institute,  1919. 

The  work  of  Dr.  F.  M.  Allen  on  diabetes  has  been  divided  into  three  part-.  An  account 
of  the  first  portion,  in  which  the  results  of  his  experiments  on  diabetic-  animals  were 
compared  with  diabetes  in  man,  was  published  in  1913.  The  present  volume  deals  with 
the  second  portion  and  describes  a  series  of  clinical  investigations  in  which  the  principles 
of  treatment  elaborated  from  his  experimental  investigations  have  been  applied  to  patients 
in  the  hospital  of  the  Rockefeller  Institute.  A  preliminary  outline  of  the  third  part, 
devoted  to  a  study  of  the  pathology  of  diabetes.  i-  also  included.  The  present  monograph 
comprises  a  record  of  76  out  of  100  diabetic  patients  which  have  been  studied  in 
conjunction  with  Drs.  Stillman  and  Fitz.  As  the  title  denotes,  the  principle  underlying 
the  treatment  adopted  lias  been  a  regulation  of  the  total  diet,  not  merely  of  the  carbo- 
hydrate ingestion  alone.  It  is  claimed  that  the  results  obtained  demonstrate  the  pre 
value  of  this  system  of  dieting  and  sustain  the  theoretical  considerations  from  whioh  it 
originated,  for.  although  an  actual  cure,  in  the  sense  of  a  restoration  of  the  normal 
powers  of  food  assimilation,  has  not  been  attained  in  any  instance,  an  amelioration  of 
the  condition  and  a  prolongation  of  life  and  usefulness  has  been  secured  when  the  pal 
has  been  content  to  follow  the  dietetic  restrictions  laid  down  for  him.  The  mis! 
incident  to  a  new  method  have  reduced  the  general  results  below  the  theoretical  ideal, 
but,  considering  the  -rave  character  of  most  of  the  ease-  selected  for  treatment  and 
their  probable  fate  under  former  systems  of  dieting,  the  measure  of  - 

been  encouraging.     The  first    6  I    the  work    are    devoted   to  a   history  of    dial 

The  general  plan  of  treatment  adopted  by  the  authors  is  then  described;  this  chapter 
being  divided  mto  sections  dealing  with  general  measures,  treatment  up  to  th< 

of  glycosuria,   emergencies  and    complications,     treatment     following     glycosuria,     idea- 
diet    and  laboratory   control,   and   practical   management    of  diets.      A   detail     I 
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serous   charts,    of   the    cases   investigated    follows.       In    the   -^chapters  Jhe 
effects    of   pancreas   feeding,  exereiBe,  and    fat    m    the    6 1    tare  fussed  g 

section   is   devoted  to  a  critical  survey  of    the  results   ob^ned    the ££%J^  ^ 

the  treatment,  the  causes  of  death,  complications,  and  prognosis.     A  sno 
etiology  and  pathology  of  diabetes  concludes  the  work. 
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NOTES    ON    BOOKS. 

[Tlie  purpose  of  these  "  Notes"  is  not  so  much  to  praise  or  to  blame  as  to  draw  attention 
to  and  describe  some  of  the  new  books  and  new  editions  which  have  been  added  to  the 
Society's  Library. — Ed.] 

Diseases   of   Women.     By   Thomas   George    Stevens,   M.D.,  B.S.Lond.,   F.R.C.S.Eng.. 

^I.R.C.P.Lond.     Second  edition.     With  202  illustrations;  pp.  xv  +  443.     Pric 

net.  London  :  University  of  London  Press,  Ltd.,  1919. 
Mr.  Stevens's  book  is  relatively  small,  but  the  type  is  good,  and  one  can  pay  the  diagrams 
no  greater  compliment  than  by  truthfully  saying  that  one  knows  what  they  represent  without 
reading  the  description,  quite  a  rare  merit  in  diagrams  and  illustrations.  The  subject  matter 
of  the  book  is  an  important  one,  dealing  as  it  does  with  the  defects  and  diseases  of  the  female 
generative  organs.  It  opens  with  a  chapter  on  diagnosis,  and  shows  that  a  combination  of 
anatomical,  physiological  and  pathological  knowledge,  if  reinforced  by  clinical  experience, 
and  especially  by  (actus  eruditus,  will  suffice  to  solve  the  problems  of  gynaecology.  To  help 
the  student  (are  we  not  all  students?)  there  are  chapters  on  these  subjects,  followed  by  two 
on  development  and  on  malformations.  Chapter  VI  deals  with  menstruation,  its  evele, 
variations,  and  other  characteristics.  Is  the  author  justified  in  saying  that  "  Verv  few- 
women  can  be  said  to  be  normal,  mentally  or  physically,  during  menstruation?"  Some 
observers  of  much  experience  would  certainly  question  this  dictum.  The  chapter  closes  with 
a  much  needed  caution  that  all  over-prolonged  or  irregular  haemorrhage  at  the  menopause 
demands  careful  investigation.  Chapter  VII  gives  au  account  of  the  anomalies  of  menstrua- 
tion. Attention  is  drawn  to  absence,  irregularity,  excess  of  menstruation,  and  to  undulv 
painful  conditions.  Chapter  VIII  treats  of  the  "  infections  of  the  generative  Bystem."  It 
gives  to  gonorrhoea  the  prominence  it  deserves,  and  sketches  the  treatment  to  be  ado: 
The  immediate  symptoms  and  the  later  consequences  of  the  gonorrhce.il  infection  are  carefully 
distinguished.  Next  come  the  infections  following  labour  and  abortion,  many  of  which  an 
septic  in  origin.  Among  these  infections  are  cited  the  Btreptoooocio,  staphylococcic,  the 
Bacillus  coli  communis,  &o.,  the  most  frequent  and  the  most  dangerous  being  probably 
infection  with  the  streptococcus,  but  all  play  an  evil  part  in  puerperal  Bepsia,  and  - 
other  micro-organisms  on  occasion  Infection  with  syphilis  is  also  discussed  and  many  other 
infectious  of  the  vulva  and  vagina,  such  as  furunculosis.  In  Chapter  IX  there  is  information 
as  to  the  pathological  effects  of  parturition,  Bome  of  which,  of  oourse,  were  included  in  the 
last  chapter.  This  part  of  the  subjecl  is  of  equal  importance  to  all  medical  practitioners  and 
by  no  moans  concerns  the  gynaecologist  only.  Chapter  X  is  a  long  one  and  deals  with 
another  common  and  universally  interesting  part  of  the  subject,  for  displacements  of  the 
uterus,  falling  of  the  bladder  and  reotooele,   arc  treated  (or  maltreated  ?i  bv  us  all. 
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XI  sheds  new  light  on,  or  rather  it  emphatically  calls  attention  to,  the  much  neglected 
subject  of  "  disturbances  of  the  sexual  functions."  It  is  wonderful  how  many  otherwise  good 
books  on  gynaecology  fail  to  devote  time  and  space  to  this  most  interesting  and  important 
part  of  tbe  subject.  The  same  remark  might  well  be  made  with  regard  to  "  Tbe  urinary 
system  in  relation  to  gynaecology."  Information  about  this  was  vainly  sought  by  students 
until  quite  recently,  but  it  is  presented  to  us  in  Chapter  XIII.  Chapter  XV  gets  back  to  the 
beaten  track  and  discusses  "new  growths."  Many  students  have  a  vain  belief  that  dis- 
placements and  new  growths  are  practically  all  the  troubles  of  importance  to  woman.  They 
should  read  Mr.  Stevens's  book  to  get  a  fairer  perspective.  Chapters  on  preparations  for 
operation  and  the  after-care  of  operation  cases  close  a  most  valuable  book — one  that  is  a 
pleasure  to  read  and  to  review. 

The  Venereal  Problem  :  a  Description  op  the  Venereal  Diseases  :  their  History  ; 
their  Prevalence  in  Great  Britain  ;  their  Effect  upon  the  National  Life  ;  the 
Factors  causing  their  Propagation  and  Spread  ;  and  a  Discussion  of  Methods 
for  their  Control  and  Eradication.  By  E.  T.  Burke,  D.S.O.,  M.B.,  Ch.B.Glas. 
With  6  illustrations ;  pp.  xv  -f  208.  Price  7s.  6d.  net.  London  :  Henry  Kimpton, 
1919. 
Captain  E.  T.  Burke  brings  a  vivid  interest  and  much  experience  to  bear  on  his  work  in  the 
important  subject  of  venereal  diseases.  He  writes  in  a  simple,  readable  manner,  and  lays 
the  subject  before  the  public  clearly  and  adequately.  No  one  can  write  on  a  subject  so 
important  and  so  much  discussed  in  a  way  to  please  all  readers  ;  but  although  Captain  Burke 
is  fully  convinced  that  his  own  views  are  justified,  he  tacitly  admits  that  other  people 
are  entitled  to  advocate  theirs.  The  book  is  small,  handy  and  well  printed.  It  has  a  table 
of  contents  and  an  index  which  increase  its  value  to  busy  people.  He  deals  with  venereal 
diseases  as  they  concern  the  individual  and  the  State.  He  briefly  describes  syphilis  and 
gonorrhoea,  and  points  out  the  very  serious  consequences  of  gonorrhoea,  especially  in  woman, 
involving,  as  it  does,  some  75  to  80  per  cent,  of  her  pelvic  troubles.  Comparing  syphilis  with 
tuberculosis,  scarlet  fever,  diphtheria,  pneumonia,  typhoid  and  influenza,  we  are  shown  that 
in  1910  it  came  fourth  in  killing  power,  tuberculosis  being  easily  first  with  51.317  deaths, 
pneumonia  second  with  39,760  deaths,  but  influenza,  which  stood  third  with  6,504  fatal  cases, 
was  not  so  wonderfully  more  disastrous  to  the  individual  life  than  syphilis,  with  5,555  deaths. 
It  must  be  remembered  that  whereas  people  die,  or  recover,  from  influenza,  tbe  secondary 
and  tertiary  states  of  syphilis  lead  to  more  crippling,  and  to  more  unemployment ;  and  it 
must  not  be  forgotten  that  it  is  a  racial  poison  destroying  the  partner  and  the  offspring 
of  the  sick  man  as  no  other  disease  has  power  to  destroy  them.  Captain  Burke  pleads  for 
the  prophylaxis  of  purity,  and  offers  sound  advice  as  to  the  safeguards  afforded  by  regular 
employment,  athletics,  adequate  and  suitable  amusements,  and,  above  all,  by  early  marriage. 
He  points  out  the  dangers  of  regular  prostitution  and  the  still  greater  powers  for  evil  of  the 
amateur  or  clandestine  prostitute.  Captain  Burke  also  recognizes  the  part  played  by  alcohol 
in  the  acquisition  and  dissemination  of  venereal  diseases,  the  obfuscated  judgment  of  the 
alcoholic  leading  to  both  these  evils,  while  alcoholism  makes  the  process  of  cure  more  difficult 
and  uncertain.  Finally  notification,  education  and  prophylaxis  are  carefully  discussed,  and 
here  we  find  how  long  is  the  road  and  how  uphill  is  the  climb  to  national  purity  and  safety — 
still  adsit  spes  fiat  res  !! 

Painless  Childeirth  and  Twilight  Sleep.  By  Cecil  Webb-Johnson,  M.B.,  Ch.B., 
Captain,  R.A.M.C.(T.F.).  Foreword  by  Comyns  Berkeley,  M.C.,  M.D.,  F.R.C.P. 
Second  edition.  Pp.  xviii  +  169.  Price  10s.  6d.  London  :  Butterworth  and  Co., 
1919. 

There  are  two  "  forewords"  to  this  book,  ono  by  Captain  V.  Green  Armitagc  and  one  by 
Mr.  Comyns  Berkeley.  The  former  was  selected  because  he  was  "  the  only  man  of  experience 
in  India  who  had  seriously  studied  the  subject  and  obtained  good  results  by  closely  following 
the  proper  technique. "  Doubtless  by  this  timo  Dr.  Green  Armitage  no  longer  stands  alone 
in  this  respect.     In  his  opinion,  "  if  the  correct  and  attested  technique  is  carriod  out, 
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the  doctor  within  easy  call,  and  the  nurse  of  accredited  skill,  the  advantages  of  twilight  sleep 
far  outweigh  the  disadvantages,  and  this  is  particularly  the  case  in  primiparse."  Mr.  Comyns 
Berkeley  was  selected  to  write  the  foreword  to  the  second  edition  because  "  he  was  neither  a 
reckless  enthusiast  nor  a  bigoted  opponent,  but  one  who  saw  the  dangers  and  pitfalls  to  be 
avoided  and  readily  acknowledged  the  benefits  to  be  gained."  In  Mr.  Berkeley's  opinion 
"  there  are  certain  disadvantages  of  which  the  patient  is  most  probably  unaware,  but  of  which 
any  doctor  professing  to  use  this  method  of  treatment  must  be  conversant.  For  instance, 
in  a  majority  of  cases  labour  is  prolonged,  the  necessity  for  forceps  extraction  is  increased, 
the  percentage  of  ruptured  perineums  is  higher,  and  the  failure  of  occipito-posterior  positions 
to  rotate  naturally,  therefore  necessitating  operative  interference,  is  greater.  In  other  words, 
the  general  adoption  of  'twilight  sleep,'  except  on  lines  similar  to  those  laid  down  in  this 
book  and  with  the  conduction  of  labour  with  the  same  antiseptic  and  aseptic  technique  as  is 
now  obligatory  on  a  surgeon  when  operating,  would  inevitably  lead  to  an  increased  mortality 
and  morbidity  rate  of  the  mother  and  child."  The  whole  book  leads  irresistibly  to  the 
conclusions  reached  by  Captain  Green  Armitage  and  Mr.  Comyns  Berkeley.  One  rises  from 
its  perusal  more  convinced  than  before  that  great  as  may  be  the  advantages  that  may  accrue 
to  suffering  womankind  by  a  perfect  application  of  the  Freiburg  method  of  procuring  forget- 
fulness  of  the  pains  of  childbirth,  the  price  to  be  paid  may  be  too  heavy.  The  author, 
Captain  Webb-Johnson,  is  an  enthusiast,  and  would,  if  possible,  annul  the  sorrow  in  which 
women  bring  forth  children,  but  he  sees  clearly  that  long  and  special  training  is  necessary  to 
make  the  scopolamine-morphine  amnesia  (forgetfulness)  safe.  He  admits  that  the  drugs  must 
be  pure  and  the  technique  perfect  if  the  process  of  labour  is  to  be  rendered  pleasant  while  not 
increasing  its  danger.  Captain  Webb-Johnson  very  properly  points  out  the  distinction 
between  "  painless  childbirth"  and  "twilight  sleep,"  and  tells  us  candidly  that  while,  in  his 
opinion,  amnesia  is  compatible  with  safety,  analgesia  is  not,  with  the  means  at  present  at  our 
command.  The  book  contains  chapters  dealing  with  the  drugs,  with  the  correct  technique, 
and  with  the  criteria  on  which  variations  of  the  treatment  are  founded.  At  the  end  of  thc 
book  are  specimen  charts  of  the  character  and  results  of  labour  under  twilight  sleep,  and 
evidently  the  author  hopes  that  his  readers  may  try  the  Freiburg  method  and  tabulate  their 
results.  This  is  the  way  in  which  some  more  generally  practicable  a  method  may  eventually 
be  evolved. 


The  After-treatment  op  Wounds  and  Injuries.  By  R.  C.  Elmslie,  M.S.Lond. , 
F.R.C.S.Eng.,  Brevet  Major  R.A.M.C.(T.).  With  141  illustrations;  pp.  vi  +  319. 
Price  15s.  net.     London  :  J.  and  A.  Churchill,  1919. 

The  author  has  arranged  his  subject  matter  in  two  parts.  In  the  earlier  chapters  he 
describes  the  principles  which  govern  the  after-treatment  of  wounds  and  injuries,  and 
includes  mal-union,  delayed  union,  and  non-union  of  fractures ;  stiff  and  flail  joints  ; 
injuries  of  nerves,  muscles,  tendons,  and  skin.  In  the  later  chapters  he  has  followed  a 
regional  classification,  and  deals  with  the  injuries  of  specific  regions,  the  upper  and  lower 
extremities  and  the  spine.  Many  helpful  examples  of  actual  cases  are  given.  Considerable 
space  is  devoted  to  the  normal  anatomy  of  the  peripheral  nervous  system  :  it  is  a  qxu 
whether  this  is  necessary  in  a  book  of  this  character.  Whilst  the  author  acknowledges  his 
indebtedness  to  the  teaching  of  the  principles  of  orthopa'dies  by  Sir  Robert  Jones,  many  of 
whose  methods  he  has  employed,  he  strongly  supports  the  radical  operation  described  in 
Professor  Broca's  book  for  the  treatment  of  chronic  osteomyelitis.  The  chapter  devot. 
amputations  impresses  the  principle  that  the  site  of  amputation  must  be  determined  by  the 
functional  utility  of  the  final  stump.  The  last  three  chapters  deal  with  plaster  of  Paris 
technique,  splints  and  surgical  appliances  and  physiotherapy.  Three  principles  are  strongly 
omphasized  upon  the  reader  throughout  the  book:  the  necessity  of  a  knowledge  of  the 
pathological  condition,  a  cleat  appreciation  of  the  mechanics  of  the  part,  and  a  constant 
aim  at  the  restoration  of  function.  The  work  is  the  result  of  an  extensive  personal  experi- 
ence of  cases,  mainly  at  the  Special  Military  Surgical  Hospital  at  Bhepherd'a  Bush,  and 
will  prove  a  valuable  guide  to  Burgeons  employed  in  reconstructive  Burgery, 
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Pensions  and  the  Principles  of  their  Evaluation.  By  Llewellyn  J.  Llewellyn, 
M.B.Lond.,  and  A.  Bassett  Jones,  M.B.Lond.,  Temporary  Captain  R.A.M.C.  With 
a  Section  on  Pensions  in  Relation  to  the  Eye,  by  W.  M.  Beaummnt.  Pp.  xxvii  +  702. 
Price  30s.  net.     London  :  William  Heinemann  (Medical  Books)  Ltd.,  1919. 

The  main  object  of  the  authors  of  tbis  book  is  to  express  in  grades  of  incapacity,  for 
purposes  of  pension,  the  effects  of  injury  and  disease  incurred  in  military  or  naval  service. 
They  have  accordingly  surveyed  a  very  large  number  of  such  conditions  which  disable  or 
partially  disable  a  man,  and  have  set  out  the  various  factors  in  each  case  which  should 
influence  the  examiner  in  determining  the  actual  grade  of  incapacity  resulting  from  the 
injury  or  disease.  In  addition,  the  book  contains  a  number  of  chapters  dealing  with  the 
history  of  State-provided  pensions,  recent  legislation,  procedure  in  administration,  and 
other  subjects.  We  learn  that  provision  of  some  sort  or  other  for  the  disabled  soldier  dates 
from  Anglo  Saxon  times,  when  every  "  ceorl  "'  who  was  liable  to  serve  had  "five  hides  of 
land "  and  certain  dignities.  Under  the  feudal  system  the  barons  made  grants  to  their 
retainers.  Edward  the  Fourth  made  grants  for  battle  service  to  certain  individuals,  but  the 
first  statute  for  providing  for  maimed  soldiers  aud  mariners  dates  from  the  reign  of  Elizabeth. 
The  authors  describe  the  later  evolution  of  the  pension  system  up  to  the  issue  of  the  Royal 
Warrant  of  1918.  With  an  organization  changing  so  frequently  in  its  details,  and  growing 
so  rapidly,  as  the  Ministry  of  Pensions,  it  is  unavoidable  that  some  sections  of  this  book 
should  quickly  get  out  of  date. 

The   Principles  op   Gynaecology:   A  Manual  for   Students   and    Practitioners.     By 
W.   Blair   Bell,    B.S.,   M.D.Lond.,   &c.     Third   edition.     With   392   illustrations; 
'pp.  xv  -f  660.     Price  38s.  net.     London  :  Bailliere,  Tindall  and  Cox,  1919. 

Dr.  Blair  Bell's  book  has  reached  its  third  edition,  a  fact  which  shows  that  it  ministers 
to  a  real  need  of  medical  practitioners  and  students.  The  arrangement  of  the  contents  of 
the  book  are  unusual  and  have  been  criticized,  but  there  is  much  to  be  said  for  the  con- 
venience of  considering  gynaecological  ailments  from  the  pathological  rather  than  from  the 
regional  standpoint.  Chapter  I  deals  with  the  evolution  of  the  female  generative  organs 
and  traces  their  evolution  from  the  simple  structure  of  the  lamprey  and  running  through 
the  amphibice,  reptilia,  to  the  mammalia.  The  subject  is  interesting  not  only  in  itself  but 
because  it  illustrates  the  morphology  of  the  human  organs.  Chapter  II  is  concerned  with  the 
development  of  the  female  genital  organs.  The  importance  of  the  subject  is  very  great,  as 
Dr.  Blair  Bell  says  :  "  The  normal  progress  or  development  is  of  great  importance,  for  only 
by  a  knowledge  of  it  can  we  explain  the  malformations,  and  certain  other  pathological  con- 
ditions, due  to  developmental  defects,  which  we  may  meet  in  our  clinical  work."  Accordingly 
we  find  a  careful  description  of  the  gradually  advancing  normal  development,  together  with 
the  possible  arrests  and  perversions  ;  the  whole  is  well  illustrated  by  diagrams  that  are  clear 
and  so  lettered  as  to  be  readily  understood.  In  Chapter  III  we  have  the  anatomy  of  the 
female  genital  organs,  beginning  with  their  naked-eye  appearances  and  relations.  The  illus- 
trations are  drawn  from  various  sources,  as  may  best  illustrate  the  text — Kelly,  Cunning- 
ham, Culleri,  Moritz.  and  other  authors  are  thus  quoted.  The  value  to  the  student  of  good, 
clear,  and  well-lettered  diagrams  cannot  be  exaggerated.  In  Part  II  we  find  the  physiology 
of  the  female  genital  organs,  including  the  consideration  of  puberty,  menstruation,  repro- 
duction, and  the  menopause.  This  portion  of  the  book  is  short,  and  what  we  have  given  us 
in  it  makes  us  wish  there  were  more.  Part  III  deals  with  case-taking  and  the  examination 
of  the  patient.  Dr.  Blair  Bell  cautions  his  readers  not  to  "  rush"  their  patients  ;  baste  is 
the  enemy  of  accuracy  and  the  destruction  of  that  confidential  relation  that  must  exist 
between  doctor  and  patient  if  real  information  is  to  be  gained  by  the  one  and  real  benefit  by 
the  other — alas!  how  difficult  it  is  to  secure  the  time  in  which  this  desideratum  can  be 
attained.  Part  IV  is  devoted  to  derangements  of  the  norma]  anatomical  conditions,  and 
wc  are  led  on  through  malformations,  injuries,  and  malpositions  to  Part  V,  in  which  are 
described  the  disorders  of  puberty,  menstruation,  and  conception,  We  are  reminded  of  the 
various  types  of  menstruation,  of  the  various  errors  of  menstruation,  aird  of  the  causes  of 
these  peculiarities,  excesses,   and  defects.     One  of  the  duties  of   the  physician  is  to  teaob 
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women  that  each  one  has  her  own  physical  personal  peculiarities,  and  that  it  is  vain  to 
expect  accurate  conformity  to  any  supposed  physiological  standard.  Under  the  disorders 
of  conception  we  find  a  section  on  sterility,  a  much  neglected  and  an  important  subject  on 
which  the  profession  and  the  public  are  in  need  of  careful  instruction  based  on  experience. 
Abortion  and  extra-uterine  conception  receive  brief  notice,  no  doubt  because  they  belong 
more  rightfully  to  a  treatise  on  obstetrics.  Part  VI  is  devoted  to  infective  and  parasitic 
diseases  of  the  genital  tract.  As  would  be  expected,  the  first  infection  described  is  that 
due  to  the  gonococcus.  There  is  a  large  field  awaiting  careful  exploration  io  the  infective 
and  parasitic  lesions  of  the  female  genitalia,  and  a  rich  reward  will  accrue  to  those  practi- 
tioners who  study  and  treat  them  with  the  care  they  demand.  Part  VII  is  devoted  to  the 
important  subject  of  tumours,  and  naturally  is  relatively  long.  It  deals  with  tumours 
of  all  kinds  affecting  each  and  all  of  the  female  genital  organs— one  cannot  but  feel  the 
difficulty  of  dealing  with  this  large  and  deeply  important  subject  within  the  narrow  limits 
necessarily  assigned  to  it  in  a  relatively  small  book  in  which  much  space  is  rightly 
devoted  to  other  branches  of  gynaecology.  Part  IX  deals  with  operative  procedures,  and  is 
founded  almost  exclusively  on  the  author's  experience  and  methods.  There  is  always  an 
element  of  fascination  in  seeing  how  another  surgeon  works  and  how  he  meets  the  diffi- 
culties to  which  we  all  are  liable.  The  beauty  of  the  illustrations  and  the  clearness  of  the 
type  enhance  the  pleasure  of  reading  the  book. 

Mind  and  its  Disorders:  a  Text-book  for  Students  and  Practitioners  of  Medicine. 
By  W.  H.  B.  Stoddart,  M.D.,  P.R.C.P.  Third  edition.  With  illustrations;  pp.  xx 
+  580.     Price  18s.     London  :  H.  K.  Lewis  and  Co.,  1919. 

Dr.  Stoddart's  book  is  well  known  and  mainly  requires  notice  here  because,  in  his  recently 
published  third  edition,  there  is  ample  evidence  of  what  the  author  states  in  his  preface — 
i.e.,  that  he  has  fundamentally  changed  his  attitude  towards  mental  disease,  and  from 
practical  experience  has  become  convinced  of  the  truth  of  Freud's  theories.  Psycho-analytic 
doctrines  and  conceptions  therefore  are  found,  though  the  theoretical  considerations  of  the 
materialistic  school  are  by  no  means  neglected.  While  the  description  of  the  various 
maladies  has  been  altered  but  little,  there  has  been  an  endeavour  to  indicate  the  psychical 
mechanisms  underlying  them  as  far  as  possible  without  entering  into  great  detail.  Some 
chapters  have  been  entirely  rewritten  and  others  enlarged.  •The  chapters  on  normal  psycho- 
logy and  the  psychology  of  the  insane  are  naturally  added  to,  especially  in  relation  to 
memory,  unconscious  association,  emotion  and  action  ;  the  sexual  and  herd  instincts  ; 
dreams  ;  delusions  and  hallucinations.  As  in  the  second  edition,  the  task  of  expoundin.L 
the  principles  of  psycho-analysis  within  the  scope  of  ten  pages  is  attempted.  It  is  curious 
to  note  that  in  discussing  the  causation  of  insanity,  notwithstanding  his  pronounced 
Freudian  views,  Dr.  Stoddart  makes  so  little  mention  of  mental  conflict  as  the  basic  factor 
in  the  aetiology  of  the  functional  psychoses.  We  are  surprised  to  hear  that  neurasthenia  is 
always  due  to  partially  or  completely  repressed  auto-eroticism,  that  the  renunciation  of 
masturbation  is  largely  causative,  and  that  psycho-analysis  is  its  only  cure.  It  was  thought 
that  the  cessation  of  this  habit  tended  towards  the  production  of  auxiety  neurosis  (upon 
which  a  new  chapter  is  added).  At  any  rate,  if  the  mechanism  is  purely  psychical,  why  is 
neurasthenia  not  brought  under  the  heading  of  the  psychoneu  roses  .'  Exophthalmic 
is  now  classified  under  the  neuroses,  certainly  not  without  good  grounds,  though  perhaps  it 
is  anticipating  too  much  to  state  that  the  disease  is  curable  by  psycho-analysis.  In  dfl  . 
with  the  psychoses  it  is  noted  that  the  classification  has  boon  completely  re-modelled,  but 
the  old  conception  of  anergic  stupor  is  still  retained  as  though  it  were  a  disease  -ntitv  a  al 
of  only  a  symptom.  The  paraphrenia  of  Kraepelin  is  accorded  a  special  chapter,  and  tin 
results  of  recent  investigations  in  the  treatment  of  general  paralysis  have  been  added.  The 
work  is  certainly  an  excellent  up-to-date   text-book.     We   might  take   this  opporfcunil 

sting  that  normal  psychology  should  not  form  part  of  a  psychiatric  text  book  and  that 
the  preliminary  pages  devoted  to  it  can  never  be  sufficient  groundwork  for  the  studeu 
the  abnormal.     Psychology  must  previously  be  studied  more  extensively  elsewhere. 
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Science  and  Life.  By  Frederick  Soddy,  M.A.,  F.E.S.  Pp.  xii  +  229.  Price  10s.  6d.  net. 
London  :  John  Murray,  1920. 

This  volume  is  a  collection  of  essays  and  addresses,  some  of  them  previously  published, 
written  or  delivered  between  1915  and  1919  while  the  author  was  a  professor  at  Aberdeen  ; 
in  addition  an  appendix  contains  some  articles  and  reports  bearing  on  definite  charges  made 
by  the  author  as  to  the  financial  treatment  of  science  by  the  Carnegie  Trustees  for  the 
Universities  of  Scotland  and  the  University  of  Aberdeen.  His  contention  is  that  the  funds 
of  the  trust  are  not  in  general  applied  to  the  purposes  for  which  they  were  intended,  but  are 
used  for  general  University  needs  and  to  provide  buildings  and  endowments  for  Art  subjects, 
instead  of  the  promotion  of  scientific  study  and  researcb.  In  his  presidential  address  to  the 
Aberdeen  Scientific  Society  on  November  3,  1916,  on  "The  Future  of  Science,  and  what  Bars 
the  Way,"  he  brings  a  forcible  indictment  against  the  older  Universities,  wbere  a  culture  that 
reached  its  zenith  before  the  birth  of  Cbrist  still  struggles  to  retain  its  complete  ascendency 
over  the  human  mind  and  by  opposing  science  acts  as  a  clog  to  national  reconstruction- 
In  an  address  on  some  of  the  relations  between  "  Science  and  the  State,"  he  points  out  that 
scientific  research  must  not  be  regarded  as  a  hobby  or  part-time  occupation  of  the  leisure 
hours  of  the  busy  teacher  but  as  a  serious  business  distinct  from  teaching  ;  there  should  be 
research  professorships,  a  need  to  which  further  reference  is  made  in  an  article  "  To  the  new 
Launch,"  contributed  to  the  first  number  of  The  Crucible,  a  magazine  started  by  the  science 
students  of  Aberdeen.  There  are  several  articles  on  chemistry,  on  radium  and  allied  subjects, 
and  special  attention  may  be  directed  to  the  lecture  before  the  London  Chemical  Society  on 
"  The  conception  of  the  Chemical  Element  as  enlarged  by  the  study  of  Radio-active  change." 

The  Microscopic  Anatomy  of  the  Teeth.  By  J.  Howard  Mummery,  D.Sc.Penn., 
M.R.C.S.,  L.D.S.Eng.  With  243  figures  in  text;  pp.  viii  +  3S2.  Price  25s. 
London  :   Henry  Frowde,  Hodder  and  Stoughton,  1919. 

Since  the  days  of  John  Hunter  and  Sir  John  Tomes  many  histologists  have  contributed  to 
our  knowledge  of  this  fascinating  subject.  The  author  of  the  present  volume  has  finally 
summed  up  this  knowledge  and  with  the  addition  of  his  profound  original  work  has  reached 
a  high  degree  which  he  modestly  attributes  to  "modern  perfected  methods"  but  the  work 
displays  throughout  the  true,  scientific  spirit  and  marvellously  accurate  methods.  Reviewing 
the  evolution  of  teeth,  he  passes  to  a  complete  chapter  on  the  development  of  mammalian 
teeth.  The  chapter  on  enamel,  "one  of  the  most  difficult  substances  for  microscopical 
examination,"  demonstrates  the  painstaking  methods  employed.  The  arching  of  the  enamel 
prisms  and  the  grooves  into  which  they  fit,  is  illustrated  by  many  slides  and  diagrams,  most 
of  them  original.  This  is  specially  shown  in  the  teeth  of  the  elephant.  Plate  III  has  several 
diagrams  of  teased  enamel  showing  that  "  these  prisms  have  a  concavo-convex  connexion  and 
are  deeply  grooved  posteriorly."  It  seems  more  practical  to  consider  the  dental  pulp,  the 
formative  organ  of  the  dentine,  before  the  dentine  itself,  which  is  the  order  chosen  by  the 
author.  A  diagram  on  p.  221  illustrates  the  author's  view  of  "the  probability  that  both 
sensory  and  trophic  nerves  are  distributed  to  the  pulp  and  dentine."  It  is  said  also  that 
recent  researches  appear  to  demonstrate  that  a  lymphatic  system  is  present  in  the  dental 
pulp.  Referring  to  Black's  analyses  of  dentine,  the  author  says  that  "  although  the  amount 
of  salts  in  the  dentine  may  be  approximately  the  same,  the  manner  in  which  they  are  bound 
together  in  the  dental  tissue  may  vary  considerably.'"  The  classification  of  Sir  Chas.  Tomes 
is  that  preferred  in  this  work,  viz.,  orthodentine,  plicidentine,  vasodentine,  osteodentine. 
The  minute  anatomy  of  these  is  amply  illustrated  from  the  author's  own  preparations. 
On  the  calcification  of  dentine,  the  view  is  held  by  the  author  and  others  "  that  the  cells  of 
the  pulp  secrete  a  material  which  calcifies,  they  themselves  not  entering  into  the  calcification 
of  the  substance."  In  a  chapter  on  cement  it  is  stated  "  that  absorption  of  the  temporary 
teeth  begins  in  the  cement  and  is  not  due  to  pressure  from  beneath."  The  chapter  on  the 
periodontal  membrane  shows  that  "  the  rich  supply  of  blood-vessels  and  nerves  to  the 
membrane  would  fully  account  for  its  great  sensibility  in  inflammatory  conditions." 
The  original  work  on  the  tooth  follicle  is  perhaps  the  most  fascinating  in  the  book.  The 
much  discussed  theories  of  Nasmyth's  membrane  are  reviewed,  but  it  is  shown  that  "  the 


37 

forces  which  govern  the  process  of  eruption  are  still  but  imperfectly  understood."  Such  are 
but  a  few  of  the  salient  points  in  a  work  which  demands  careful  study.  It  will  be  valued  by 
biologists  and  comparative  anatomists  as  well  as  by  dental  students  old  and  young  who 
desire  to  prove  their  position  or  build  on  a  sure  foundation. 

Practical  Histology.  By  J.  N.  Langley,  Sc.D.,  LL.D.,  F.R.S.  Third  edition.  With 
illustrations  ;  pp.  viii  +  320.  Price  10s.  6d.  net.  Cambridge  :  W.  Heffer  and  Sons. 
1920. 

The  general  plan  of  this  handy  book  is  the  same  as  that  adopted  in  former  editions,  the 
essential  part  of  it  being  printed  in  large  type  and  this  representing  in  general  the  course  of 
practical  histology  for  elementary  students  in  Cambridge ;  whereas  many  useful  notes  and 
the  appendix  are  printed  in  smaller  type,  these  being  intended  for  advanced  students  and  to 
aid  assistants  in  preparing  demonstration  specimens.  In  the  general  course  some  changes 
ha^p  been  made  to  meet  small  difficulties  which  the  experience  of  the  classroom  has  shown 
to  be  felt  by  students,  and  in  order  to  bring  the  description  of  what  is  to  be  seen  in  the 
specimens  in  accord  with  present  nomenclature.  Important  additions  have  been  made  in 
the  appendix,  particularly  with  regard  to  the  central  nervous  system.  Thus  a  brief  but  quite 
sufficient  description  is  given  of  the  Cajal  and  Bielschowsky  methods  as  well  as  of  some  of 
their  recent  modifications  for  neurofibrils,  of  Cajal's  gold  chloride  and  Rio-Hortega's  carbonate 
of  silver  methods  for  neuroglia,  of  Rio-Hortega's  modifications  of  Achucarro's  tannin 
methods,  &c.  This  renders  Langley's  work  a  practical  book  of  consultation,  which  every 
physiological  and  histological  laboratory  ought  to  possess. 

The  Philosophy  op  Conflict,  and  other  Essays  in  Wartime.  Second  Series.  By 
Havelock  Ellis.  Pp.  299.  Price  6s.  6d.  net.  London:  Constable  and  Co.,  Ltd., 
1919. 

This  is  a  series  of  essays  on  various  subjects,  most  of  them  unconnected  with  war. 
The  title  essay,  "  The  Philosophy  of  Conflict,"  emphasizes  the  part  played  by  struggle  in  the 
upward  course  of  civilization  altogether  apart  from  war.  "  The  world  is  cemented  with 
blood  and  sweat ;  without  pain  and  fortitude — that  is  to  say  without  struggle  and  conflict — 
there  would  have  been  no  world  at  all."  It  is  the  toils  and  struggles  of  civilization  which 
create  the  spirit  of  heroism  ;  war  merely  gives  it  scope,  a  fruitless  scope  which  does  not 
advance  human  progress.  There  is  no  place  to-day  either  for  the  pacifist  or  the"  militarist, 
since  both  are  under  the  delusion  that,  with  the  ending  of  war,  struggle  would  vanish  from 
the  earth.  Other  essays  are  on  "Eugenics  in  Relation  to  the  War,"  "  Birth  Control  and 
Eugenics,"  and  "  War  and  the  Sex  Problem."  Biography  is  represented  by  essays  on  Luther. 
Herbert  Spencer,  Rodo,  and  Cowley.  Perhaps  of  most  interest  to  medical  men  will  be  the 
essay  "  Psycho-analysis  in  Relation  to  Sex,"  in  which  the  author  expresses  his  high  opinion 
of  the  work  of  Freud. 

An  Introduction  to  Child  Psychology.  By  Chaki  is  W.  Waddle,  Ph.D..  Department 
of  Psychology  and  Education  in  the  Los  Angeles  State  Normal  School.  Pp.  xvi  -f  317. 
Price  6s.  net.     London:  George  C  Earrap  and  Co.,  1919. 

A  small  book  on  a  very  interesting  and  important  subjeot.     All  that  pertains  to  the  child 
is  a  portion  of  the  subject  which  engrosses  the  attention  of  all  thinkers  of  the  present  dav. 
The   first  chapter  supplies    us   with   an   "historical    background  of   the  scientific 
children."     It  tells  us,  all  too  truly,  how  deep  has  been  the  guilt  of  the  human  race  in  all 
ages  and  in  all  races  towards  little  children.     The  indictment  is  painful  but  unmistakably 
just.     This  is  followed  by  a  description  of  several  methods  of  child  study,  including  the  well- 
known  "intelligence"   tests  ami    Binet-Simon   method.     The  third  chapter  what 
carefully    iuto    the    application   of    the   principle   of    evolution   to    the   study   of   child    I 
including  a  consideration  of   Darwin's  theory     and  the  view  that  the  ovum,  the  embryo,  and 
the  foetus  recapitulate  in  brief     hut  with  inversions  and  omissions     the  gradual  u\ 
from  the  amoeba  to  the  primate.     The  author  docs  not  think  this  hears  pressing  but  feci- 
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there  is  more  in  the  post-natal  development  of  the  individual  which  recapitulates  the  moral 
and  mental  history  of  the  race.  Mr.  Waddle  lays  much  stress  on  the  influence  of  heredity, 
It  is  of  course  true  that  heredity  is  a  great  factor  but  surely  we  may  hope  that  mentally  and 
morally  environment  is  the  more  powerful.  The  latter  part  of  the  book  deals  with  the  more 
novel  and  interesting  subjects  of  the  peculiar  linguistic  development  of  children.  First  is 
considered  the  manner  in  which  speech  commences  in  children  and  later  the  indications 
of  degrees  of  intelligence  and  normal  development  afforded  by  the  age  at  which  the  function 
is  fully  developed.  In  Chapter  VIII  is  considered  the  subject  of  children's  drawings— nearly 
all  children  enjoy  drawing  and  revel  in  colouring — but  few  of  these  early  blossoms  mature 
and  "set  fruit."  Mr.  Waddle  says  :  "  Surely  an  activity  which  has  played  such  a  r&le  in 
the  life  of  our  primitive  forebears  ought  to  fulfil  its  promise  of  tremendous  value  as  a  culture 
medium  for  children."  With  regard  to  the  moral  nature  of  children  and  their  delinquencies 
— these  delinquencies  are,  it  is  remarked,  largely  dependent  on  feeble-mindedness— surely  a' 
strong  argument  in  favour  of  continuing  guardianship  and  supervision  and  not  of  sending  the 
feeble-minded  out  into  the  world  to  work  ill  to  themselves  and  their  neighbours  and  to 
procreate  an  increasing  number  of  similarly  afflicted  individuals.  A  very  comprehensive 
bibliography,  a  glossary,  and  test  questions  are  provided  for  the  use  of  students. 

Essentials  of  Surgery  :  a  Text-book  for  Student  and  Graduate  Nurses,  and  for 
those  interested  in  the  care  of  the  slck.  by  archibald  leete  mcdonald. 
M.D.  With  46  illustrations;  pp.  ix  +  265.  Price  8s.  6d.  net.  Philadelphia  and 
London :    J.  B.  Lippincott  Co.,  1919. 

The  book  opens  with  an  account  of  the  principal  varieties  of  pathogenic  bacteria,  their 
distribution  in  the  body,  and  the  means  of  destroying  them  under  certain  circumstances. 
Their  portals  of  entry  are  described  and  the  means  whereby  the  body  is  able  to  defend  itself 
against  their  invasion.  Chapter  III  elaborates  the  description  of  various  forms  of  bacilli  and 
cocci  and  sketches  the  pathological  changes  they  may  produce  and  the  line  of  treatment  to 
be  adapted  in  some  surgical  infections.  Chapter  IV  is  devoted  to  the  subject  of  tumours, 
or  new  growths — but  is  limited  to  eight  pages,  including  illustrations.  Indeed  the  whole 
book  is  rather  of  the  nature  of  an  "  appetizer,"  and  will  probably  stimulate  the  nurse's  desire 
to  know  more  of  the  subjects  touched  on  by  the  author.  In  the  fifth  chapter  are  brief 
statements  as  to  wounds,  hemorrhage,  surgical  operations  and  anaesthesia — a  formidable 
collection  of  subjects  for  one  chapter.  Under  the  heading  of  surgical  operations  are 
considered  contra-indications,  the  preparation  of  the  patient,  after-care  and  post-operative 
complications.  Here,  as  is  very  fitting,  we  have  instructions  as  to  "  positions  "  and  various 
devices  to  promote  the  comfort  and  safety  of  the  patient.  Chapter  VI,  on  bones  and 
articulations,  gives  us  a  sketch  of  the  structure  of  bones  and  of  the  infections,  diseases 
and  accidents  to  which  they  are  liable.  A  brief  account  of  vascular  and  nervous 
symptoms  follows  in  Chapter  VII  and  the  remainder  of  the  book  is  a  succinct,  but  all  too, 
brief,  resume  of  the  anatomy,  accidents,  and  surgical  diseases,  of  most  of  the  regions  of  the 
body.  To  the  book  proper  there  is  added  a  useful  glossary  of  some  of  the  most  frequently 
used  surgical  expressions. 
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NOTES    ON    BOOKS. 

[Tlie  purpose  of  these  "  Notes"  is  not  so  much  to  praise  or  to  blame  as  to  draxo  attention 
to  and  describe  some  of  the  new  books  and  new  editions  xvhich  have  been  added  to  the 
Society's  Library. — Ed.] 

Employment  Psychology  :  the  Application  of  Scientific  Methods  to  the  Selection, 
Training  and  Grading  of  Employees.  By  Henry  C.  Link,  Ph.D.  Pp.  vii  +  440. 
Price  12.50.     New  York  :    The  Macmillan  Company,   1919. 

The  application  of  scientific  methods  to  the  selection,  training  and  grading  of  employees 
in  industrial  processes  has  only  recently  received  attention,  but  the  results  already  obtained 
are  sufficient  to  prove  the  value  of  such  procedure.  In  this  book  Dr.  Link  describes  in 
detail  the  psychological  tests  which  can  be  used  in  the  process  of  selecting  emplovees. 
These  tests  enable  the  workers  to  be  classified,  and  each  one  set  to  that  form  of  occupation 
for  which  he  is  best  suited.  A  scientific  selection  replaces  the  previous  more  or  less  hap- 
hazard procedure,  and  much  of  the  time  wasted  before  it  is  realized  that  a  person  is  unsuit- 
able for  his  employment  is  saved.  The  book  does  not  contain  much  of  purely  medical 
interest,  but  should  be  of  value  to  employers  and  students  of  psychology. 

Radio-diagnosis  of  Pleuro-polmonary  Affections.  By  F.  Barjon.  Translated  by 
James  A.  Honeij,  M.D.  With  plates;  pp.  xix  +  183.  Price  10s.  6d.  net.  New- 
haven  :    Yale  University  Press  ;    London  :    Humphrey  Milford,  1918. 

Published  under  the  auspices  of  the  Yale  School  of  Medicine,  Professor  J.  A.  Honeij  has 
rendered  good  service  to  the  cause  of  radiology  by  making  the  work  of  M.  F.  Barjon  more 
readily  accessible  to  English-speaking  physicians.     The  five  principal  sections  of  this  book 
deal  with  methods  of   examination  and   technique,   the  radiological  study  of  the  pic 
bronchi  and  lungs,  and  penetrating  wounds  of  the  thorax  by  war  projectiles.     The  lift 
radio-photographs  depict  the  conditions  described  in   the  text   with  accuracy  and  elea 
In  the  section  on  pulmonary  tuberculosis,  the  author  states  that  the  disease,  which  may  often 
seem  "  slight  and   incipient    in    a   patient,  will   be  proved   by  radio-  initiation    | 

more  extensive  and  secondary  to  a  previous  attack."     If  the  stethoscopi  one 

apex  being  possibly  affected,  but  the  radiograph  shows  a  los»  of  transparency  upon  the 
opposite  side,  the  result  may  be  considered  doubtful.  If,  however,  the  Btethoscopic  and 
radiographic  signs  agree,  the    probabilities   become  certainties.      The   author   .:. 

that  cadiologioal  examination  will  eliminate  the  difficulty  that  attaches  to  the  early diagi 

of  pulmonary  t ubereulosis,  but  its  employment  should  never   be    neglected   in  doubtful  I 
Iu  establishing  the  indications  and  eontra-indieations  for  surgical  treatment  of  the  lungs 
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X-rays  have  proved  most  valuable.  If  the  radiologist  ought  to  be  a  physician — and  he  should 
be  according  to  M.  Barjon — it  is  desirable  also  that  the  physician  should  interest  himself  to 
a  larger  extent  in  radiology.  The  bond  between  physician  and  specialist  might  well  be 
drawn  closer  in  the  interests  of  all  concerned.  The  book  is  well  got  up  and  will  be  found 
useful  to  radiologists  and  practitioners  alike. 

Notes  on  Galvanism  and  Faradism.  By  E.  M.  Magill,  M.B.,  B.S.Lond.,  D.P.H., 
R. C.S.I. Hon.  Second  edition,  with  67  illustrations;  pp.  xvi  +  224.  Price  6s.  net. 
London :    H.  K.  Lewis,  1919. 

This,  the  second  edition  of  Dr.  Magill's  well-known  little  book,  has  been  revised  and 
additions  have  been  made  to  the  text.  The  book  is  intended  primarily  for  the  use  of 
masseuses  preparing  for  the  examinations  in  medical  electricity  held  by  the  Incorporated 
Society  of  Trained  Masseuses,  but  it  will  be  found  very  serviceable  to  medical  men  who  do 
not  propose  to  devote  attention  to  the  more  complicated  forms  of  apparatus.  Dr.  Magill 
begins  with  an  introductory  chapter  in  which  she  considers  in  outline  the  need  of  electricity. 
Succeeding  chapters  deal  with  static  electricity  in  medical  work,  the  galvanic  battery,  ionic 
medication,  faradism,  the  dynamo,  electric  baths,  and  radiant  heat  and  light.  The  book  is 
succinctly  written,  and  is  quite  sufficient  for  its  purpose.  The  illustrations  are  clear  and 
help  the  descriptions  of  apparatus,  &c,  in  the  text.  A  series  of  examination  papers  is 
included  in  the  appendix. 

Moses  :  the  Founder  of  Preventive  Medicine.  By  Percival  Wood,  M.R.C.S., 
L.R.C.P.,  Captain  R.A.M.C.  Pp.  xi  +  116.  Price  4s.  net.  London:  S.P.C.K., 
1920. 

In  this  book  the  author  seeks  to  show  that  Moses,  the  "  superman  "  of  his  age,  was  the 
originator  of  the  principal  laws  of  sanitation  that  hold  good  at  the  present  day.  His  was 
the  master-mind  that  impressed  upon  the  ancient  Israelites  the  necessity  of  attention  to 
personal  bjgiene,  and  for  the  proper  disposal  of  camp  refuse.  The  lesson  to  be  learned  from 
the  ten  plagues  of  Egypt  is  that  "  bad  sanitation  is  invariably  followed  by  disease  and  death.1' 
The  question  of  food  control  occupied  a  considerable  part  of  the  Mosaic  code,  but  his  legisla- 
tion on  diet  deals  with  suitability  only.  In  the  matter  of  the  control  of  infectious  disease 
our  present  system,  though,  of  course,  "expanded,  improved  in  detail,  in  technique,  in 
organization,"  remains  in  essentials,  "  precisely  the  same  as  that  originally  established  by 
Moses  thirty  centuries  ago."  In  his  concluding  chapter  the  author  thinks  that  it  is  most 
probable  that  Moses  did  not  "  fully  understand  the  hygienic  importance  of  his  own  work," 
nevertheless,  even  his  occasional  failures  cannot  "  hinder  us  from  regarding  him  as  the 
founder  of  preventive  medicine." 

The  Measurement  op  Intelligence  :    an  Explanation  op  and  a  Complete  Guide  for 
the  Use  of  the    Stanford   Revision   and  Extension   of  the   Binet-Simon   In- 
telligence   Scale.      By   Lewis  M.  Terman.      With  an  Introduction  by  Professor 
J.  J.  Findlay,  M.A.,  M.Ed.     With  Test  Material  for  the  Measurement  of  Intelligence, 
by  Lewis  M.   Terman.     Pp.  xviii  +  362.     Price  6s.,   3s.   6d.     London  :    George  G. 
Harrap,  1919. 
Not  being  so  preoccupied  during  its  earlier  years  with  matters  arising  out  of  the  war  as 
were  the  people  of  this  country  Americans  were  able  to  devote  themselves  to  other  questions, 
including  that  of  tests  for  intelligence.     As  a  result  several  works  on  the  Binet-Simon  system 
of  testing  arc  now  coming  to  hand,  and  this  book,  at  any  rate,  is  worth  reading.     What  part 
in  the  conduct  of  life  is  played  by  the  "  intelligence"  which  can  be  denned  in  terms  of  the 
Binet-Siin  doubtful  and   the   weakness  of  mankind   for  rushing  after  some   new 

thing  has  probably  caused  a  quite  artificial  value  to  be  placed  on  the  tests,  but  tin  \  may, 
nevti  erve  a  useful  purpose.     They  supply  ti  >rienoed»  examiner,  who  does  not 

know  where  to  begin,  with  a  means  of  learning  something  about  his  patient  and  they  enable 
him  to  set  out  the  fruits  of  his  inquiry  in  a  way  which  makes  them  comparable  with 

I  intelligible  to  the  ordinary  citizen.     With  the  co-operation  of  former 
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students  at  the  Leland  Stanford  Junior  University,  Professor  Terman  has  carried  out  a 
thorough  revision  of  the  tests.  By  the  modification  and  rearrangement  of  some  and  the 
introduction  of  others  he  has  added  considerably  to  the  value  of  the  scheme,  more  particu- 
larly in  regard  to  its  application  to  the  slighter  degrees  of  mental  deficiency  and  to  older 
children  and  adults,  in  which  respects  the  older  scheme  left  a  good  deal  to  be  desired.  The 
first  section  of  the  book  deals  with  various  aspects  of  the  problem  of  "  intelligence."  Pro- 
fessor Terman  considers,  with  some  show  of  reason,  that  the  use  of  his  scheme  helps  the 
teacher  to  avoid  the  pitfalls  in  which  exponents  of  the  older  methods  were  liable  to  be 
entrapped — those  of  over-estimating  the  intelligence  of  retarded  children  and  under-estimating 
that  of  superior  children.  Recognizing  the  importance  of  standardization  he  devotes  the 
second  part  of  his  work  to  a  detailed  description  of  the  application  of  the  tests  to  individuals 
of  the  ages  of  3  to  10,  12  and  14  years,  and  to  the  "  average''  and  the  "  superior"  adult. 
The  test  materials,  including  the  "  Record  Booklet,"  which  are  designed  to  accompany  the 
book,  greatly  facilitate  its  employment.  It  would  be  easy  to  quibble  over  various  tests  but 
no  useful  purpose  would  be  served  by  doing  so.  The  utility  of  the  scheme  will  be  determined 
by  the  extent  of  its  adoption,  not  by  the  merits  of  particular  procedures.  One  slight  emenda- 
tion may,  however,  be  suggested.  In  mentally  reversing  the  hands  of  a  clock  there  seems 
no  reason  why  a  reading  capable  of  giving  an  intelligible  result  should  not  be  taken.  At 
ten  minutes  past  eight,  one  of  the  selected  times,  the  hands  are  in  a  position  which  on 
reversal  gives  rise  to  a  chronometric  absurdity  which  would  not  be  nearly  so  glaring  if  the 
time  chosen  had  been  eight  minutes  past. 

La  Reaction  de  Bordet-Wassermann  pour  le  Sero-diagnostic  de  la  Syphilis  :  Etude 
Theoriqde  et  Pratique— Methodes  Recommandhes,  Interpretation  des  Re- 
sultats.  Par  A.-D.  Ronchese.  Preface  par  M.  le  Professor  Ferxand  Widal. 
Pp.  xvi  -f  211.     Price  lOf.     Paris  :    Masson  et  Cie,  1919. 

In  taking  up  a  book  on  the  Wassermann  reaction  to-day  we  immediately  turn  to  see  if 
the  writer  has  thrown  any  light  upon  its  rationale.  All  pathologists  are  now  familiar  with 
the  technique  and  the  various  modifications  which  have  from  time  to  time  been  advocated. 
As  it  becomes  practically  impossible  to  interpret  the  results  of  a  reaction  which  is  not  under- 
stood and  as  clinicians  are  coming  round  more  and  more  to  the  view  that  the  interpretations 
which  have  been  made  in  the  past  are  fallacious,  it  is  disappointing  to  find  that  I 
operandi  of  the  reaction  has  not  been  explained.  The  technique  and  modification  are  very 
fully  described  and  the  usual  advice  as  to  how  the  test  should  be  read  and  applied  to  the 
clinical  aspect  has  been  given.  The  author  is  fully  impressed  by  the  value  of  the  reaction 
and  considers  the  time  to  be  not  far  distant  when  an  antigen  will  be  prepared  which  will 
make  the  reaction  actually  specific. 

Syphilis  in  Childhood.      By  Leonard   Findlay,  M.D.,  D.Sc,  F.R.F.P.S.G.      With  37 
illustrations  ;    pp.  xii  +  154.     Price  8s.  6d.  net.     London  :    Henry  Frowde,  Hodder 
and  Stoughton,  1919. 
Considering  how  few  are  the  works  on  congenital  syphilis  and  that   the  disease  i-  being 
modified  by  the  present-day  treatment,   wo   welcome  a  book,  which  is  based  upon  clinical 
experience.     The  author  dwells  at  some  length  on  the  mode  of  infection  of  the  child  but  has 
omitted  the  effect  the  chorionic  ferments  have  in  preventing  the  disease  manifesting  itself  in 
the   mother.      Maternal    infection    must  obviously   be  more   common    than    pure    paternal 
infection  since  every  woman  who  has  given  birth  to  a  syphilitic  child  \to  herself 

infected.     Being  syphilitic  she  is  liable  to  convey  the  disease  to  each  succeeding  offspring, 
an  event,  which  can  be  avoided  by  treatment.     A  little  more  stress  might  have  been   laid  on 
the  treatment  of  the  mothers  and  on  the  SUOkling  of  the  infants  by  the  mothers  who  had 
been  so  treated.     It  would  also  be  interesting  to  learn  the  author's  views  a-  to  whether  the 
children  born  of   syphilitic  mothers,  who  have  been   property  treated,  arc  syphilitic  or  not. 
and  what  happens  to  both  these  and  to  children  who  were  undoubtedly  syphilitic  but 
had  been  restored  to  health  by  the  treatment.     These  are  the  main  points 
familiar  with   the   ordinary   aigns   and   symptoms  of   congenital    syphilis.     The  author   has 
included  an  excellent  scries  of  illustrations  and  interest  has  been  added  by  the  : 
case  histories. 
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Military  Psychiatry  in  Peace  and  War.  By  C.  Stanford  Read,  M.D.Lond.  With 
2  Charts;  pp.  vii  +  168.  Price  10s.  6d.  net.  London:  H.  K.  Lewis  and  Co., 
1920. 
Dr.  Read  had  an  extensive  experience  of  mental  disease  before  the  war  and  was  thoroughly 
up  to  date  in  his  knowledge,  being  an  avowed  Freudian.  Moreover,  he  had  the  good  fortune 
to  be  given  war  work  to  which  he  was  suited  and  was  not  utilized  as  a  round  peg  in  a  square 
hole.  He  visited  all  the  mental  war  hospitals  in  France  and  England  and  ultimately  had 
charge  of  the  mental  block  at  Netley  Hospital.  From  this  valuable  experience  he  has  given 
us  this  present  study  of  "Military  Psychiatry  in  Peace  and  War" — mostly,  of  course,  in 
war.  After  an  interesting  study  of  the  psychology  of  the  soldier  from  the  recruiting  office 
to  the  firing  line,  he  compares  military  psychiatry  before  the  war  with  that  experienced 
during  the  war.  This  amounts  to  a  comparison  of  insanity  in  the  old  standing  Army  with 
that  in  wbat  was  practically  the  whole  young  adult  male  population  of  the  country,  for  these 
all  became  soldiers.  In  a  chapter  on  "  statistical  facts  and  figures"  a  chart  is  given  of  the 
rise  and  fall  of  mental  cases  during  the  course  of  the  war  with  an  explanation  of  the  rises  and 
falls.  Then  follow  chapters  on  dementia  praecox,  paranoid  states,  confusional  states,  mental 
deficiency,  epilepsy  and  so  forth,  in  their  relation  to  military  service,  a  few  typical  cases  of 
each  mental  disorder  beiDg  given.  The  recruiting  system  comes  in  for  some  well-deserved 
criticism. 

Diabetic  Dieting  and  Cookery.  By  P.  J.  Cammidge,  M.D.Lond.  Pp.  viii  +  222. 
Price  10s.  6d.  net.      London  :    University  of  London  Press,  Ltd.,  1920. 

The  author  has  put  together  a  very  useful  series  of  instructions  to  enable  diabetic  patients 
to  bave  a  variety  of  suitable  and  palatable  foods  and  to  indicate  to  tbe  medical  practitioner 
the  lines  on  which  the  diet  should  be  regulated.  The  book  commences  with  a  discussion  of 
the  necessary  dietetic  treatment  which  follows  on  the  lines  recommended  by  Allen  with 
periodical  starvation  days.  He  discusses  in  detail  the  necessary  restrictions  in  diet  in  order 
to  get  the  urine  sugar-free,  and  how  liberty  may  be  allowed  if  the  analysis  of  the  urine  and 
blood  show  that  it  is  tolerated.  He  insists  on  the  necessity  of  restricting,  in  most  cases,  not 
only  the  carbohydrates  but  also  the  fats  and  proteids.  Great  stress  is  laid  on  the  importance 
of  watching  the  amount  of  sugar  in  the  blood,  which  should  fall  to  O'OC  to  0-08  per  cent,  in 
the  morning,  and  even  after  a  carbohydrate  meal  should  not  exceed  0-14  to  015  per  cent. 
For  accurate  sugar  testing  he  recommends  a  copper  sulphate  and  iodine  solution  with 
carbonate  of  soda,  and  he  titrates  with  sodium  thiosulphate,  but  for  general  use  he  recommends 
Benedict's  solution,  which  is  more  delicate  than  Fehling's.  The  estimation  of  sugar  in  the  blood 
can  be  made  with  only  0"2  c.c.  of  blood,  and  the  colorimetric  test  with  sodium  picrate-picric 
acid  is  recommended  ;  this  does  not  occupy  much  time  especially  when  the  solutions  are  ready 
for  use.  One  of  the  most  practical  suggestions  is  to  take  standard  rations  of  20  grm.  for 
protein,  4  grm.  for  carbohydrates  and  5  grm.  for  fats,  and  to  classify  the  various  articles  of  diet 
under  these  headings.  Each  heading  is  subdivided  into  three  or  four  groups  so  that  an 
average  serving  of  all  the  articles  in  any  one  group  contain  the  same  proportion  of  a  ration 
and  are  interchangeable  in  use.  By  this  means  when  the  doctor  has  determined  the  suitable 
number  of  each  of  the  rations  the  patient  is  at  liberty  to  select  his  foods  from  the  lists 
accordingly. 

Pulmonary  Tuberculosis.  By  Maurice  Fishberg,  M.D.  Second  edition,  revised  and 
enlarged.  With  25  plates  and  100  other  illustrations  ;  pp.  xii  +  744.  Price  27s.  Gd. 
Philadelphia  and  New  York  :   Lea  and  Febiger,  1919. 

The  new  edition  of  Fishberg's  well-known  "  Pulmonary  Tuberculosis  "  gives  a  sufiicieutly 
comprehensive  summary  of  modern  theory  and  practice,  presented  in  a  singularly  clear  ami 
sane  manner.  Neither  too  detailed  nor  too  diffuse  it  yet  affords  a  continued  interest  such  as 
no  mere  compilation  could  ever  do  and  is  all  the  more  valuable  in  that  it  comes  from 
a  physician  of  great  practical  experience.  The  theoretical  basis  of  the  book  may  be  thus 
summarized:  None  of  the  known  channels  of  infection  can  of  itself  adequately  ;u'couut  for 
tuberculosis  and  there  is  something  to  be  said  for  Rdmer's  suggestion  that  there  is  probablj 
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some  other  mode  of  transmission  with  which  we  are  as  yet  unacquainted.  Infection  alone 
will  not  cause  phthisis  and  an  emphatic  distinction  must  be  made  between  tuberculous 
infection  and  tuberculous  disease.  The  fact  that  80  per  cent,  of  children  are  infected  by  the 
age  of  14  and  that  in  them  the  disease  is  largely  a  bacteremia,  whereas  95  per  cent,  of 
tuberculosis  in  adults  is  a  local  chronic  disease  of  the  lungs,  is  proof  of  the  operation  of  other 
factors  in  phthisio-genesis.  These  factors — predisposition  in  a  word — are  complex,  but  in 
individual  cases  may  consist  in  some  natural  power  of  resistance,  massiveness  of  the  primary 
dose,  hereditary  influences,  constitutional  biochemical  or  serological  derangements  of  the 
body  or  of  the  blood,  or  local  anatomical  peculiarities.  In  the  result  phthisis  is  a  manifesta- 
tion of  immunity  against  tuberculosis  which  has  been  acquired  in  the  very  great  majoritv  of 
instances  in  early  childhood.  Tuberculous  infection  can  only  occur  once  and  phthisis 
evolves  only  in  those  who  are  predisposed  to  the  disease.  If  this  immunity  fail  then  a 
metastatic  (autogenous)  reinfection  takes  place,  not  an  acute  miliary  tuberculosis,  but  a  local 
lesion,  i.e.,  phthisis  in  the  lung,  the  most  vulnerable  organ  of  the  body.  Fishberg  discards 
the  usual  classifications  of  the  disease  and  it  is  something  of  a  novelty  to  find  no  mention 
even  of  such  an  old  friend  as  "  Turban-Gerhardt,"  nor  does  it  appear  that  the  "  Astor  "  has 
yet  penetrated  to  the  ancestral  home.  The  chapter  on  "  Abortive  Tuberculosis  "  should  act 
as  a  wholesome  corrective  to  pessimism,  while  the  whole  discussion  on  the  types  of  the 
disease  described  by  the  author  will  well  repay  study.  Sanatorium  treatment  comes  in 
for  some  very  plain  speaking,  the  5  or  10  per  cent,  of  alleged  cures  being  no  more  than 
is  obtained  by  home  treatment,  while  the  cost  is  unjustifiable  when  one  considers  that  at 
a  moderate  estimate  33  per  cent,  of  the  abacillary  cases  in  a  sanatorium  are  probably 
non-tuberculous.  So  radically  does  Fishberg  differ  from  the  accepted  English  creed  in  this 
respect  that  he  would  scrap  existing  sanatoria  as  sucli  and  convert  them  into  hospitals 
"  which  admit  patients  on  short  notice,  keep  them  for  a  few  weeks,  a  month  or  two,  until 
they  regain  their  strength,  and  are  fit  for  treatment  in  the  clinics."  Nor  is  tuberculin  of 
more  use  in  treatment  than  as  a  form  of  psycho-therapy,  its  efficacy  depending  on  the 
intelligence  of  the  patient  and  his  appreciation  of  the  theoretical  aspects  of  the  disease 
derived  from  a  perusal  of  popular  literature  on  the  subject.  A  carefully  written  and  detailed 
chapter  on  the  theory  and  technique  of  artificial  pneumothorax  adds  much  to  the  usefu" 
of  the  book.  The  illustrations  are  excellent  and  well  chosen  and  the  X-ray  photographs 
clearly  reproduced  in  miniature.  Mistakes  in  the  text  are  more  numerous  than  they  ought 
to  be  and  the  index  of  authors  requires  drastic  revision. 

Functional  Nerve  Disease  :  an  Epitome  of  War  Experience  for  tee  Practitioner. 
Edited  by  H.  Crichton  Miller,  M.A.,  M.D.  Pp.  xi  +  208.  Price  Ss.  6d.  net. 
London:    Henry  Frovvde,  Hodder  and  Stoughton,  1920. 

This  book  is  intended  to  present  to  the  practitioner  a  concise  picture  of  the  war  neuroses, 
and  the  various  parts  of  the  subject,  both  from  the  theoretical  and  therapeutic  standpoint-, 
are  dealt  with  by  authors  who  have  had  special  neurological  experience  in  the  army  during 
the  late  war.     Physical  B&tiology  is   taken  in  hand  by  the  editor  somewhat  inadequately  in 
a  few  pages.     Dr.  Kiddoch,  in  his  chapter  on  "  Differential  Diagnosis  "  mainly  Bpeaks  of  the 
differentiation  of  the  neuroses  and  organic  disease,  but  we  fear  that  inexperienced  physicians 
would  find  this  a  poor  guide.       Physical   treatment  is  naturally  of   small  importance  but 
is   sufficiently    indicated  by   Dr.   Bramwell.      The  mechanism  of   hysteria  is  described  by 
Mr.  Prideauz  from  a  psycho-analytic  point  of  view,  and  Captain  Hadtield  writes  on  treatment 
by  suggestion  and  persuasion.     Hypno-analvsis  does  not  prove  quite  so  simple  as  the  tex: 
us  to  believe  and  we  greatly  doubl   thai   "  telling  a  patient  that  he  will  not  leave  the  room 
till  he  has  divulged  bis  repression  nearly  always  succeed-."      The  explanation 
and   suppression    as  given   bj    Dr.  Rivers  are  extremely  debatable.      By  far  the  best  ofa    | 
in  the  book  are  those  by  Dr.  Nicol]  who  deals  interestingly,  though  briefly,  with  regression  and 
bo-analysis.     The  origin  of  many  war  neuroses  in  a  "  mother  conip'  :i  by 

l>r.   Miller  but  there    was   hardly   need   to  quote  twenty. eight   oases   to    illustrate   the   - 
point.     The   question   of    individual  and   institutional  management   follow-.      In  cone'... 
Dr.   MoDougall  summarizes  the  previous  pages,  and  herein  points  out  that  the  I 
the  book  is  not  Freudian  (?)  though  many  of   the  authors  have   made   use  tious 

which   we  owe   to   Freud. 
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Anesthesia  in  Dental  Surgery.  By  Thomas  D.  Luke,  M.D.,  F.R.C.S.Ed.,  and 
J.  Stuart  Ross,  M.B.,  F.R.C.S.Ed.  Fourth  edition.  With  illustrations ;  pp.  xii  + 
255.  Price  8s.  6d.  net.  London  :  William  Heinemann,  1919. 
The  authors  give  a  general  review  of  the  use  of  nitrous  oxide  alone  and  when  diluted  with 
oxygen  ;  ethyl  chloride,  ether  and  chloroform,  and  describe  the  apparatus  employed  and 
requisite  technique.  The  design  of  the  book  is  to  convey  the  information  in  such  a  way 
as  may  render  it  clear  to  dentists.  In  the  chapter  on  chloroform  the  open  method  is 
advocated  and  the  arguments  for  and  against  the  employment  of  this  anaesthetic  in  dental 
surgery  are  weighed.  Ether  is  stated  to  be  less  safe  than  ethyl  chloride,  the  latter  being 
extolled  for  use  when  nitrous  oxide  is  unavailable.  Local  analgesia  is  restricted  to  sub- 
mucous injection,  conduction  analgesia  not  being  considered.  Cocaine  injection  is  considered 
justifiable  in  dentistry  and  although  itself  a  vaso-constrictor  is  recommended  in  association 
with  adrenalin.  Stovaine  is  also  regarded  favourably  but  its  tendency  to  cause  local 
necrobiosis  is  not  adverted  to.  The  relative  safety  of  the  general  anaesthetics  is  carefully 
gone  into,  and  lists  of  fatalities  are  given.  The  legal  position  of  dentists  in  the  matter  of  the 
use  of  anaesthetics  is  discussed.  The  history  of  anaesthesia,  the  choice  of  the  anaesthetic 
and  tbe  common  accidents  under  anaesthetics  with  the  appropriate  treatment  are  also 
considered. 

Conveyance  and  Distribution  of  Water  for  Water  Supply,  Aqueducts,  Pipe-lines 
and  Distributing  Systems  :  A  Practical  Treatise  for  Water-works  Engineers 
and  Superintendents.  By  Edward  Wegmann,  C.E.  With  367  illustrations,  and 
8  plates  ;  pp.  vi  +  663.     Price  26s.  net.     London:  Constable  and  Co.,  1918. 

Entirely  an  engineering  book  and  contains  little  of  interest  to  medical  men  even  if 
engaged  in  the  preventive  side  of  medicine.  It  deals  exhaustively  with  such  subjects 
as  water  consumption,  loss  of  hydraulic  gradient  in  aqueducts,  pipes,  &c,  types  of  water-pipe 
with  specifications  and  details  for  calculating  them,  types  of  joints  and  their  relative 
efficiency,  submerged  and  flexible  pipes,  valves,  hydrants,  aqueducts,  water-meters.  A  useful 
appendix  of  specifications  for  piping  and  castings  is  appended.  The  examples  are  mostly 
drawn  from  American  practice  but  some  British  examples  are  included. 

Manual    of    Surgery    (Rose   and   Carless)    for    Students    and    Practitioners.      By 

Albert    Carless,    C.B.E.,    M.B.,    M.S.Lond.,    F.R.C.S.      Tenth    edition.      With 

33  plates  ;   pp.  xii  +   1562.     Price  30s.  net.     London  :    Bailliere,  Tindall  and  Cox, 

1920. 

The  increased  size  and  price  of  this  new  edition  are  the  result  of  the  addition  of  new 

matter  under  the  headings  of  :  (1)  The  Treatment  of  Infected  Wounds ;  (2)  The  Treatment 

of  Compound  Fractures  ;  (3)  Orthopaedic  Surgery,  and  (4)  An  Appendix  on  Military  Surgery. 

The  author  expresses  the  hope  that  the  inclusion  of  a  large  part  of  these  new  elements  is 

temporary  and  that  with  the  passing  of  the  factors  which  have  recently  emphasized  their 

importance,   they  will  be   eliminated   without  lessening   the   usefulness   of   the    text-book. 

The  Military  Appendix,  above  mentioned,  deals  with  war  wounds  and  their  treatment  in 

general,  followed   by  a  more  detailed  consideration  of  wounds  of  the  knee-joint  and  of  the 

abdominal  viscera.     The  number  of  illustrations  has  been  considerably  increased  and   the 

reproductions  of  radiographs  have  been  collected  to  form  a  series  of  illustrations  on  art  paper 

at  the  end  of  the  volume,  in  place  of  their  former  scattered  position  throughout  the  text. 

Apart  from  these  changes,   the  new  edition  follows  closely  on  the  well-known  lines  of  its 

predecessors. 

Bacteriology    and    Mycology    of    Foods.      By   Fred    Wilbdb    Tanner,    M.S.,    Ph.D. 

With  illustrations;  pp.  vi  +  592.     Price  28s.     New  York  and  London:  John  Wiley 

and  Sous,   1919. 
The  book  supplies  in  detail  information,  instruction    in  methods  and    explanations   of 
apparatw  ,  Eoi  those  who  propose  to  <|iialif>    themselves  for  food  control,  who  seek 

to  become  food  chemists  or  students  of  household  science.      The  subject  is  at  once  wide 
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and  complicated,  but  the  method  adopted  in  the  volume  removes  difficulties  and  renders 
complexity  simple.  Although  essentially  a  matter  for  experts,  all  students  equipped  with 
a  working  knowledge  of  chemistry  can  master  the  bacteriology  and  mycology  of  foods. 
The  writer  describes  bacteriological  apparatus  and  the  technique  of  collection,  growth, 
staining  and  recognition  of  bacteria.  The  methods  and  principles  of  sterilization  and 
disinfection  are  studied  from  the  point  of  view  of  practice.  Foods  and  their  classification, 
with  their  liability  to  contamination,  come  under  review.  Mycology— yeasts,  moulds,  fungi 
—introduces  the  subject  of  bread  and  its  examination.  We  are  taught  the  essentials  about 
the  flora  of  the  intestines,  and  the  physiological  and  pathological  bacteria  of  the  whole 
alimentary  tract  are  classified  and  described.  The  practical  aspects  and  methods  of  searching 
for  bacteria  in  the  air,  in  water  and  in  such  foods  as  milk,  milk  products,  eggs  and  egg  prod  . 
meat  and  its  products — e.g.,  extracts,  are  all  carefully  gone  into  and  fully  described. 
Indeed  the  practical  examination  of  foods  and  the  detection  of  unfitness  occupy  many 
sections  and  these,  with  those  which  deal  with  water  hygiene,  form  an  important  part  of  the 
work.  Food  preservation,  so  serious  a  problem  of  civilized  life,  is  studied,  and  the  methods 
of  detecting  defects  in  canned  foods,  tomato  products,  with  the  cognate  theme  of  food 
poisoning  and  ptomaines,  are  added.  The  writer  glances  more  briefly,  although  aptly,  at  the 
methods  most  valuable  in  investigating  epidemics.  Appendices  containing  useful  technical 
memorabilia  are  added. 

Vicious  Circles  in  Disease.  By  Jamieson  B.  Hurry,  M.A.,  M.D.Cantab.  Third  Edition. 
With  illustrations  ;  pp.  xx  -f  377.  Price  15s.  net.  London  :  J.  and  A.  Churchill, 
1919. 

The  interrelation  of  the  functional  activities  of  the  organs  of  the  body  makes  for  physio- 
logical unity  but  also  for  reaction  in  disease,  so  that  morbid  departures  cannot  be  regarded  as 
entities,  since,  if  one  member  is  sick  all  the  members  suffer.  Bichat  taught  that  men  died 
from  affections  of  the  heart,  or  of  the  lungs,  or  of  the  brain.  Modern  notions  of  pathology 
insist  that  no  such  differentiation  between  the  organic  systems  is  possible.  In  this  voluni 
set  forth  the  various  facts  which  prove  the  truth  of  the  above  statement.  Disease  engendered 
in  the  heart  may  have  its  starting  point  elsewhere  and  its  effects  spread  so  that  morbid  pro- 
cesses invade  the  lungs,  the  kidneys,  the  central  nervous  system,  and  so  on.  In  their  turn 
such  departures  from  the  normal  react  upon  the  heart  and  circulation  and  so  increase  the 
morbus  cordis.  By  a  consideration  of  each  system  in  order  and  the  interrelation  of  patho- 
logical happenings  with  their  consequences  in  remote  systems  and  organs,  the  writer  reveals 
how  a  vicious  circle  is  established  and  by  its  revolution  superinduces  a  series  of  reacting 
lesions,  and  these,  unless  the  vicious  circle  is  broken,  end  in  systemic  death.  Although 
the  establishment  of  a  vicious  circle  in  disease  is  commonly  spoken  of  in  medical  literature 
the  systematic  study  of  such  vicious  circles  has  been  neglected.  This  work  undertakes  to 
correct  the  omission  and  dees  so  with  much  elaboration  and  meticulous  care.  The  writer 
extends  his  view  beyond  the  human  organism— although  that  remains  hi> chief preoecup 
— and  discusses  the  vicious  circle  of  disease  among  the  lower  animals  and  in  the  vegetable- 
kingdom.  Important  sections  deal  with  ways  in  which  the  vicious  circle  mav  be  broken, 
by  the  vis  medicatrix  Natures,  by  artifex  whether  therapeutic  or  surgical,  and  give  the 
reasons  for  treatment  by  rational  methods.  An  exhaustive  index  renders  reference  to  the 
various  sections  of  the  book  at  once  easy  and  satisfactory. 

Occupational  Affections  of  the  Skin;    their  Pbbybbtiob    and    Treatment  :    w; 
Account  of  the  Trade  Processes  an  which  Give    Risb  kj  rs    i 

R.  Prossek  White,  M.D.Ed.,  M.R.(J.S.Lond.     Second   Edition.      With 
pp.  xiv  +  360.     Price  '25s.  net.     London  :     U.K.  Lewis,   1920. 

This  book  has  grown  considerably  since  the  first  edition.    It  oontaii 
165  and  is  embellished  with  twenty -seven  photographs  instead  of  two.     1;  also  inch] 
terminal  quatrain  of  verse  and  is  much  more  expensive  than  it  was  in  its  youth.      ' 
B  mine  of  information  on  all  industrial  diseases  of  the  skin,  and  there  is  ah 
"  Zoctic  Permopathv,"   which  mean-  the  cutaneous  manifestations  of  microhic  and  fui 
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infections  contracted  by  those  who  have  to  do  with  animals  of  various  kinds,  the  parasites  of 
sponges  and  rose  thorns.  Nor  are  war  conditions  omitted.  Great  industry  has  been  dis- 
played by  the  author  in  compiling  this  work,  which  covers  ground  of  great  importance.  In 
addition  to  his  own  observations  references  will  be  found  to  practically  all  the  papers  bearing 
on  the  subject,  collected  from  all  sorts  of  different,  oftentimes  obscure,  sources.  It  will  be 
found  valuable,  not  only  by  dermatologists,  but  by  all  those  who  deal  with  industrial  diseases 
and  their  consequences. 

Psychology  from  the  Standpoint  op  a  Behaviorist.  By  John  B.  Watson,  Professor 
of  Psychology,  the  Johns  Hopkins  University.  Pp.  xii  -f-  429.  Price  10s.  6d.  net. 
Philadelphia  and  London:  J.  B.  Lippincott,  1919. 
Though  the  term  "  behaviorist"  would  probably  have  made  him  writhe  and  he  would  have 
been  surprised  to  find  the  study  of  behaviour  as  an  index  of  mental  processes  described  as 
"  purely  an  American  production,"  the  late  Charles  Mercier  would  have  been  the  proper 
person  to  review  this  book,  for  none  could  better  have  appreciated  the  attitude  of  a  writer 
who  defines  psychology  as  "  that  division  of  natural  science  which  takes  human  activity  and 
conduct  as  its  subject-matter."  Nor  would  Mercier's  expression  of  his  views  have  been 
lacking  in  "pep."  The  author's  method  aims  at  being  biological  and  a  large  part  of  the 
book  is  devoted  to  the  anatomy  and  physiology  of  the  nervous  system  and  of  the  organs  con- 
cerned in  the  reception  of  stimuli  and  the  activities  resulting  from  stimulation.  It  is  pro- 
bably this  fact  which  enables  him  to  "  get  along  without  "  the  terms  "sensation,  perception, 
attention,  will,  image  and  the  like,"  of  which,  in  his  preface,  he  says  "I  frankly  do  not 
know  what  they  mean."  Situations  which  would  make  the  use  of  such  terms  convenient 
can  of  course  be  evaded  or  talked  round,  but,  after  all,  is  there  any  special  virtue  in  the  pose 
of  calling  a  spade  an  agricultural  implement?  Misgivings  as  to  the  author's  competence  to 
deal  with  biological  problems  may  well  be  aroused  by  perusal  of  the  short  paragraph  devoted 
to  the  recapitulation  theory  which  he  describes  as  "a  rather  persistent  but  nevertheless 
pernicious  theory  "  which  has  grown  up  "  under  the  influence  of  several  non-biologically 
trained  psychologists."  Chapters  are  devoted  to  the  emotions,  instincts,  habits  and  person- 
ality, and  these  sections  of  the  book  have  their  utility  though  there  is  nothing  particularly 
novel  about  them.  Some  interesting  accounts  of  observations  on  and  experiments  with 
children  will  add  to  the  common  stock  of  knowledge  and  it  is  not  the  fault  of  Professor 
Watson  if  the  results  obtained  are  largely  negative.  Perhaps  the  most  valuable  chapter  is 
that  on  "  The  Organism  at  Work"  in  which  modern  applications  of  psychological  methods 
are  dealt  with  and  in  which  there  is  a  very  necessary  "  caution  on  all  efficiency  experi- 
mentation." 
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NOTES    ON    BOOKS. 

[The  purpose  of  these  "  Notes"  is  not  so  much  to  praise  or  to  blame  as  to  draw  attention 
to  and  describe  some  of  the  new  books  and  new  editions  which  have  been  added  to  the 
Society's  Library. — Ed.] 

La  Tension  Arterielle  en  Clinique,  sa  mesure,  sa  valeur  semeiologique.  Par  le 
Dr.  L.  Galea vardin.  Deuxieme  edition  ;  avec  200  figures ;  pp.  xii  +  717. 
Price  30f.  net.     Paris :    Masson  et  Cie,  1920. 

The  first  edition  of  this  work  was  published  in  1910,  aud  although  the  present  volume  is 
styled  a  second  edition,  it  is  so  much  larger  that  it  is  practically  a  new  book.  The  first  230 
pages  are  devoted  to  a  consideration  of  the  various  methods  of  recording  blood-pressure,  and 
as  a  result  of  the  author's  extensive  experience,  he  comes  to  the  conclusion  that  the  Riva- 
Rocci  is  the  best  method  for  recording  the  systolic  or  maximal,  and  the  vibro-auscultatory 
for  the  diastolic  or  minimal  pressure.  He  considers  there  should  be  a  standard  method  for 
recording  pressure  and  advises  that  the  method  adopted  should  always  be  stated,  and  the 
notation  employed  described  in  fractions  in  millimetres  Hg.  He  insists  on  the  importance 
of  recording  the  residual  systolic  pressure.  The  full  notation  would  therefore  read  :  Tension 
(palpo-vibratory),  175-160/90,  the  first  figures  representing  the  systolic  pressure  including 
the  residual,  and  the  latter  the  diastolic.  The  physiological  modifications  are  then  considered 
in  a  section  containing  20  pages,  and  300  pages  are  devoted  to  pathological  modifications. 
Hypertension,  permanent  and  transitory,  and  hypotension  on  the  same  lines,  receive  complete 
consideration  as  well  as  modifications  in  various  regions  of  the  body.  Those  diseases  which 
have  not  found  a  place  in  this  part  of  the  work  are  described  in  a  chapter  of  50  pages  dealing 
with  arterial  tension  in  disease.  A  chapter  of  50  pages  on  treatment  ends  this  most  excellent 
work  which  is  one  of  the  most  authoritative  pronouncements  to  be  found  in  any  language 
and  is  indispensable  for  anyone  desirous  of  being  acquainted  with  the  subject  with  which  it 
deals.  The  table  of  contents  might  with  advantage  be  placed  at  the  beginning  aud  the  index 
might  be  enlarged.  We  do  not  subscribe  to  the  author's  method  of  translating  the  til 
all  the  papers  in  the  excellent  bibliography  to  bo  found  at  the  end  of  each  chapter  into  his  own 
language  ;  it  is  also  much  easier  for  anyone  desirous  of  looking  up  a  reference  to  be  given 
the  year,  volume,  and  page,  rather  than  the  year  and  date  of  the  month. 

On  Gunshot  Injuries    to   the    Blood- vessels  :    Foundbd    on    K\   i  r.n-v.  wneu    in 

France    during    the    Grbat    War,     1914-1918.        By    Gbobqe    Hinkv    Makins. 
G.O.M.G.,    O.B.      With    l    plates   and    60   illustrations    in    text  ;    pp.    rii    -: 
Price  21s.     Bristol  and  London:   John  Wright  and  Sons.   Ltd.,   1919. 

More  than  half   this  book  is  devoted   to  a  study   of  wounds  of  individual 
"documents,"  case-records,  with  the  necessary  elucidation,  which  will 
of  information  for  all   future  writers  upon   the  Bubject.     Many  of   the  auth- 
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already  known  from  his  previous  papers,  but  here,  and  in  the  War  Museum,  are  the  material 
facts  for  everybody's  consideration.  It  has  long  been  supposed  that  injury  to  the  intima,  or 
inner  coats  of  large  vessels,  probably  played  some  part  in  the  production  of  certain 
"idiopathic"'  aneurysms,  and  colour  is  lent  to  the  view  by  the  revelation  of  important 
results  of  trivial  defects  produced  at  a  distance  from  the  main  vascular  injury.  The  clear 
distinction  of  arterial  hsematomata  brought  about  by  studies  of  gunshot  wounds  in  the 
Russo-Japanese  war  has  been  further  illuminated  by  a  description  of  the  mode  of  formation 
of  the  sac  therefrom.  Greater  exactitude  is  introduced  into  the  relations  of  vessels  entering 
into  aneurysmal  varices  and  allied  lesions.  Great  attention  is  paid  to  the  symptoms  and 
signs  of  lesions  of  the  blood-vessels;  to  the  discrimination  of  the  signs  of  haemorrhage  and  of 
interference  with  peripheral  circulation  ;  to  the  effects  upon  the  circulation  as  a  whole  ;  to  the 
production  of  murmurs;  and  to  the  elucidation  of  the  late  effects  of  occlusion  upon  the 
vitality  of  the  parts  supplied.  The  respective  shares  of  simple  deprivation  of  freely-circula- 
ting blood  and  of  disturbed  trophic  innervation,  due  either  to  the  same  cause  acting  upon 
the  nerve  trunks  or  upon  associated  injury  to  them  by  the  original  trauma,  cannot  yet  be 
conclusively  separated.  The  reasons  for  disappointment  with  the  high  promise  of  angior- 
rhaphy  at  the  outset  of  the  war — mainly  sepsis — are  disclosed  and  the  hopeful  state  in  which 
vascular-suture  remained  at  the  end,  when  better  methods  of  controlling  infection  of  wounds 
had  been  generalized,  are  clearly  stated.  Temporary  re-establishment  of  the  circulation  is 
shown  to  have  a  distinct  though  restricted  field.  Whether  from  the  clinical,  the  histological, 
the  operative  point  of  view,  this  book  is  not  only  of  great  interest,  but  what  is  more,  it  is 
transparently  honest  and  intensely  practical.  That  there  may  be  no  present  opportunity  of 
turning  its  conclusions  to  account  on  a  great  scale  in  no  way  detracts  from  the  value  of 
observations  which  have  their  bearing  also  upon  everyday  problems  of  the  circulation. 

An  Introduction  to  the  Theory  of  Statistics.  By  G.  Udny  Yule,  C.B.E.,  M.A. 
Fifth  edition.  With  53  figures  and  diagrams;  pp.  xv  +  398.  Price  12s.  6d.  net. 
London:    Charles  Griflin  and  Co.,  1919. 

It  is  not  necessary  to  discuss  Mr.  Yule's  theory  of  statistics  in  detail.  It  is  now  so  well 
known  and  appreciated  that  the  call  for  a  fifth  edition  is  not  at  all  surprising.  The  chief 
change  is  the  addition  of  two  supplements  by  Mr.  Greenwood,  the  first  on  the  law  of  small 
chances  and  the  second  on  tests  of  goodness  of  fit.  Both  of  these  subjects  are  somewhat 
difficult,  but  the  treatment  of  them  by  Mr.  Greenwood  should  be  intelligible  even  to  those 
who  do  not  possess  extensive  mathematical  knowledge.  The  literature  has  also  been  brought 
up  to  date  and  the  list  of  the  most  important  papers  that  have  been  published  in  the  last  few 
years  should  be  of  very  considerable  use. 

On  Facial  Neuralgia  and  its  Treatment,  with  Especial  Reference  to  the  Surgery 
of  the  Fifth  Nerve  and  the  Gasserian  Ganglion.  By  J.  Hutchinson,  F.R.C.S. 
With  37  illustrations  ;  pp.  xiii  -f-  21G.  Price  15s.  London  :  John  Bale,  Sons  and 
Danielsson,  1919. 

This  volume  forms  the  second  edition  of  the  author's  monograph,  on  the  same  subject, 
published  many  years  ago,  and  includes  an  amplification  of  the  Jacksonian  Prize  Essay, 
awarded  him  in  1915.  The  work  incorporates  his  latest  views  aud  practice  based  upon 
further  experience.  The  fact  may  be  conceded  that  trigeminal  neuralgia  is  one  of  the  most 
distressing  forms  that  a  surgeon  is  called  upon  to  treat,  while  the  author  admits  that  a  suc- 
cessful operation  for  its  relief—one  which  will  effect  a  lasting  cure — is  probably  the  most 
delicate,  difficult  and  arduous  procedure  throughout  the  domain  of  surgery.  The  subject  from 
the  operative  point  of  view  forms  the  major  part  of  the  volume,  and  the  operative  results  are 
•  in pared  witli  the  alternative  method  of  obtaining  relief  by  means  of  injections  of  alcohol 
But  while  the  res  on  are  given  for  the  belief  that  this  method  is  of  great  value,  the  author 
is  of  opinion  that  it  will  not  displace  the  operation  on  the  GaBserian  ganglion  as  a  permanent 
i  iniiivo  procedure.  In  support  of  this,  eases  are  related  in  which  temporary  relief  was 
ined  i'  injection  of  alcohol,  and  in  which  the  ganglion  operation  was  required  for  per- 
manent cure.    By  mean,  of  the  temporal  route  in  operating,  the  Hap  of  skin  la  made  inside  the 
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hairy  scalp,  so  that  the  scar  is  subsequently  concealed  by  the  growth  of  the  hair.  The  author 
describes  the  ganglion  operation  he  performs  in  full  and  precise  detail,  insisting  upcn  the 
importance  of  avoiding  all  injury  to  the  ophthalmic  division.  In  discussing  the  various 
theories  which  have  been  advanced,  in  accounting  for  epileptiform  neuralgia— tic  douloureux, 
he  affirms  that  "  there  is  not  the  smallest  vestige  of  proof"  that  the  disease  depends  upon  a 
neuritis,  spreading  from  an  inflamed  dental  nerve  to  the  Gasserian  ganglion,  and  so  to  other 
branches  of  the  fifth.  Despite  this  statement  his  notes  of  cases  record  "as  usual"  the 
previous  removal  of  teeth — with  no  good  effect  whatever.  A  complete  bibliography  of  the 
subject  is  added  at  the  end  of  the  volume,  from  1896  to  1914,  included  in  three  sections, 
followed  by  an  index. 

A  Manual  of  X-eay  Technic.   By  Arthur  Christie.    Second  edition  ;  with  48  illustrations  ; 
pp.  x  +  152.     Price  6s.  net.     Philadelphia  and  London  :  -J.  B.  Lippincott  Co.,  1917. 

This  short  manual,  the  first  edition  of  which  was  published  in  1913,  was  written  with  a 
view  to  the  needs  of  the  medical  service  of  the  United  States  Army,  and  of  those  physicians 
and  surgeons  in  private  practice  who  might  want  to  do  their  own  X-ray  work  for  the  purpose 
of  diagnosis.  In  this,  the  second  edition,  the  manual  has  been  revised  in  accordance  with 
the  important  improvements  in  apparatus,  and  the  increased  knowledge  gained  from 
experience  during  the  past  few  years.  In  addition  to  some  minor  changes  and  additions 
made  in  this  revised  edition  a  description  of  the  Coolidge  tube  and  a  chapter  on  X-ray 
therapeutics  have  been  added,  the  chapter  on  gastro-intestinal  examination  has  been 
re-written  and  newly  illustrated,  and  the  chapter  on  diseases- and  injuries  of  the  bones 
has  been  made  more  complete.  The  terminology  which  has  been  adopted  by  the  American 
Rontgen  Ray  Society  is  used  throughout  this  book.  For  the  benefit  of  those  readers  who 
are  not  conversant  with  it  this  terminology  is  explained  in  the  preface.  The  type  is  clear 
and  there  is  a  good  index. 

The   Physiology   op   Vision,    with    Special    Reference   to   Colour    Blindness.      By 
F.    W.    Edridge-Green,    C.B.E.,     M.D.,    F.R.C.S.       Illustrated  ;    pp.    xii    + 
Price  12s.  net.      London  :    G.   Bell  and  Sons,   1920. 

Naturally,  being  a  monograph,  this  book  takes  a  wide  view  of  the  subject,  and,  at  the 
same  time,  affords  the  author  the  opportunity  of  reiterating  the  conclusions,  especially 
on  colour  vision,  at  which  he  has  arrived,  after  a  series  of  investigations  prolonged  over  a 
period  of  thirty  years.  Based  upou  his  book  "  Colour  Blindness  and  Colour  Vision,"  published 
in  the  International  Scientific  Series,  in  1890,  and  upon  the  large  number  of  communications 
which  he  has  since  contributed  to  various  scientific  societies  and  journals,  such  as  the  Royal 
Society,  the  Ophthalmological  Society,  the  British  Association,  the  Journal  of  Physiology, 
and  many  others,  the  volume  forms  a  concise  reproduction  of  the  advancement-  with  which 
the  author's  name  is  so  widely  identified.  The  book  consists  of  thirty  chapter-  ;  part  of  these 
deal  mostly  with  the  purely  physiological  aspects  of  vision,  and  the  remainder  with  the 
questions  concerned  in  colour  vision,  and  the  description  of  the  tests  associated  with  the 
detection  of  colour  blindness.  The  final  chapter  discusses  the  objections  to  other  theories  of 
vision  and  colour  vision  formerly  in  vogue,  with  which  the  author's  views  are  at  variance. 
In  this  regard  ho  critically  applies  his  views  to  the  Young-Helmholtz  and  Hering  the 
and  shows  that  the  latter  do  not  explain  the  phenomena  of  colour  vision  in  a  satisfactory 
manner.  The  soundness  of  Dr.  Edridge-Green's  work  seems  to  appeal  for  acceptance,  inasmuch 
as  in  no  instance  has  it  ever  been  Successfully  controverted. 

Tuberculosis  and  Pi  i  in    IIiu.th.    By  II.  Hislop  Thomson,  M.D.,  D.P.H.    Pp.  xi  —  104. 
Price  5s.     London  :   Longmans,  Green  and  Co.,  L920. 

In   this   little   volume    Dr.    Thomson    has   done  well  to  call  attention  to  the  study  of  the 

problem  of  tuberculosis  in   relation  to  public  health.     The  more  one  studies  tuber. 

Inoad  and  comprehensive  spirit  the  more  one  is  compelled   to  agree  with   the  author  when 

he  says  that  it  is  intimate!)   connected  with  the  social  and  economic       editions  of  I 
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and  that  its  death-rate  constitutes  a  fairly  accurate  index  of  the  health  standard  of  the 
community.  Academic  and  experimental  knowledge  of  tuberculosis  cannot  help  us  very  much 
to  elucidate  its  complex  problems.  When  the  physician  descends  from  the  laboratory  to 
the  arena  of  life  and  sees  face  to  face  the  conditions  under  which  people  live,  their  poverty 
and  insanitation,  their  slums  and  overcrowding,  tbeir  squalor  and  misery,  their  worry  and 
anxiety,  he  comes  to  see  the  importance  of  the  social  aspect  of  tuberculosis  rather  than 
its  specific  nature.  The  universal  prevalence  of  tuberculosis,  and  its  commencement  in 
childhood,  rob  a  great  deal  of  the  value  and  significance  of  the  infection  theory.  As  to 
milk  infection,  on  which  Dr.  Thomson  lays  such  stress,  one  must  remember  that  many 
children  who  drink  tuberculous  milk  remain  perfectly  healthy,  while  in  such  countries  as 
Japan,  China,  India,  Siam,  &c,  where  little  or  no  milk  is  taken,  and  where  tuberculous 
cattle  are  more  or  less  absent,  tuberculosis  is  widely  and  increasingly  prevalent  at  the  present 
day.  The  problems  of  tuberculosis  are  really  social  problems,  hence  their  close  connexion 
with  public  health ;  and  the  only  sure  means  of  eradicating  the  disease  lie  in  making 
every  effort  to  improve  the  social  and  economic  condition  of  the  people.  Therefore  all 
those  schemes  that  aim  at  abolishing  poverty,  slums,  insanitation,  and  in  promoting  better 
housing,  village  settlements,  open-air  schools,  &c.,many  of  which  the  author  briefly  describes 
in  this  volume,  are  measures  directed  not  only  towards  the  treatment  but  towards  the 
prevention  of  the  disease. 

The  Sexual  Disabilities  op  Man  and  their  Treatment  and  Prevention.  By  Arthur 
Cooper.  Fourth  edition.  Pp.  viii  +  266.  Price7s.6d.net.  London:  H.K.Lewis, 
1920. 

This  new  edition  of  the  author's  book  contains  two  new  chapters  on  "Hygiene"  and 
"  Continence"  respectively,  and  a  short  account  is  added  on  the  subject  of  "  Sexuality  and 
War,"  including  the  views  of  some  of  those  whose  war  experience  had  brought  sexual  con- 
ditions in  the  troops  under  their  observation.  The  fact,  however,  is  noticeable  that  this 
experience  was  very  variable.  Sir  Frederick  Mott,  for  example,  affirms  that  in  cases  of 
war  neurasthenia,  sexual  desire  was  largely  in  abeyance  owing  to  the  preponderating 
influence  of  the  emotions  concerned  with  the  instinct  of  self-preservation.  Gonorrhoea,  it 
is  stated,  was  the  most  common  disease  of  the  malingerer.  Five  cases  came  under  observa- 
tion in  which  the  men  had  paid  a  comrade  to  allow  them  to  contract  it,  so  that  they  should 
not  be  sent  back  to  the  firing  line.  The  work  has  been  thoroughly  revised,  parts  have  been 
re-written,  and  some  parts  in  the  former  edition  omitted.  An  index  of  authors,  and  a  general 
index  of  the  contents,  conclude  the  volume. 

On  Longevity  and  Means  for  the  Prolongation  op  Life.      By  Sir  Hermann   Weber, 

M.D.,  F.R.C.P.      Edited  by  F.  Parkes  Weber,  M.D.,  F.R.C.P.  With  a  preface  by 

Sir    Clifford     Allbutt,    K.C.B.,    F.K.S.        Fifth     edition.  Pp.    xxii    +    291. 
Price  12s.  6d.  net.     London  :   Macmillan  and  Co.,  1919. 

This  fifth  edition  of  the  late  Sir  Hermann  Weber's  book  was  already  in  type  at  the 
time  of  his  death.  Dr.  Parkes  Weber  consequently  was  called  upon  to  edit  it — a  duty  which 
practically  consisted  in  correcting  the  proofs,  while  Sir  Clifford  Allbutt  contributed  the 
preface.  The  author's  long  life  confirmed  the  teaching  laid  down  in  his  book:  he  practised 
what  he  taught,  and,  judging  from  the  repeated  editions  of  his  volume  which  have  been 
called  for,  it  is  probable  that  many,  especially  of  the  laity,  have  been  influenced  by  his 
advice  to  follow  his  example  in  ordering  their  lives. 
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NOTES    ON    BOOKS. 

[The  purpose  of  these  "  Notes"  is  not  so  much  to  praise  or  to  blame  as  to  draw  attention 
to  and  describe  some  of  the  new  books  and  neio  editions  which  have  been  added  to  the 
Society's  Library. — Ed.] 

Modern  Medicine  and  Some  Modern  Remedies:  Practical  Notes  for  the  General 
Practitioner.  By  Thomas  Bodley  Scott.  With  a  Preface  by  Sir  Laudeb  J!hinton, 
Bt.,  F.R.S.  Second  edition.  Pp.  xi  +  198.  Price  6s.  6d.  net.  Loudon  :  II.  K. 
Lewis  and  Co.,  Ltd.,  1919. 

No  preface  introductory  to  this  the  second  edition  of  the  author's  work  accompanies  the 
volume,  and  the  repeated  description  of  Sir  James  Mackenzie  as  '•  Dr."  James  Mackenzie 
would  suggest  that  the  edition  is  a  repriut  of  the  first.  The  main  features  of  the  work 
include  chapters  on  disorders  of  the  heart,  arteriosclerosis,  therapeutic  speculations  and 
doubts,  chronic  bronchitis,  and  bronchial  asthma.  The  essays,  we  learn,  were  written  at 
odd  times  and  in  odd  places,  and  embody  many  practical  details  gathered  from  the  author's 
experience.  The  most  suggestive  of  the  series  is  that  on  therapeutic  speculations  and 
doubts,  in  which  some  interesting  details  are  related  of  endocrine  treatment.  The  author 
might  be  reminded  to  add  to  the  usefulness  of  his  work  by  including  an  index  in  the 
edition. 

Inguinal  Hernia:  the  [mpebfeotly  Descended  Testicle  ahd  Varicocele.  l'\  Philip 
Turner,  M.S.,  P.R.C.S.  With  22  illustrations  ;  pp.  viii  -f  104.  Price  9s.  6d.  net. 
London  :    J.  and  A.  Churchill,  1919. 

In  this  interesting  and  well  illustrated  little  book  the  author  describes  the  operations  he 
performs  for  the  three  conditions   mentioned   in   the  title.     He    o 

Russell's  theory  of  the  congenital  origin  of   the   sac  in  the  vast    majority  of  i^en 

conclusively   proved.       In   children  or  young  adults,   when   secondary  changes   hav< 
occurred  in  the  walls  of  the  canal,  he  therefore  simply  removes  the  sac     When  such  ohai 
have  occurred  or  the   musculature   is    defioienl    he    performs    Bassini's   operati  v.       r   r 
imperfectly  desoended  testis,  Mr.  Turner  has  devised  an  entirely  new  operation  in  which, 
after  freeing  the  testis,  he  passes  it  through  a  small  bole  iii  the  septum  i  side 

of  the  scrotum,  so  that  in  unilateral  ease-,  both  testioles  lie  together  in  the  same  half  of  the 
scrotum,  and  in  bilateral  cases  each  occupies  the  opposite  side.     In  varicocele,  after  ligature 

ami  excision  of  the  veins,   he  sutures  the   vertical   incision  in  the  sheath  of  the  cord  hor 
tally,  tints  shortening  the  oord  and  supporting  the  testicle. 

JY— 1 
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Cavebnes  Pulmonaires  et  Phenomenes  Caverneux.  Par  le  Dr.  Ch.  Sabourin.  Pp.  147. 
Price  3  fr.     Paris  :  Masson  et  Cie,  1919. 

This  small  monograph  deals  with  the  subject  of  pulmonary  excavation.  The  first  part  is 
devoted  to  the  general  symptoms  of  excavation  revealed  by  percussion,  palpitation,  asculta- 
tion,  radioscopy  and  radiography,  fever  and  expectoration.  The  second  part  of  this  work  is 
concerned  first  with  cavernous  sounds,  existing  in  the  absence  of  cavities,  and  next  with 
cavities  which  have  cavernous  symptoms.  The  conditions  in  which  these  phenomena  arise 
are  dealt  with  at  some  length,  and  it  is  pointed  out  that  in  true  excavation  loud  cavernous 
sounds  are  apt  to  disappear  and  re-appear.  An  explanation  is  sought  as  follows  :  That  the 
cavity  itself  causes  the  auscultatory  phenomena,  but  that  these  are  often  too  faint  to 
be  transmitted  to  the  ear,  and  that  for  this  to  take  place  there  must  be  a  reinforcing  and 
transmitting  apparatus  formed  by  consolidation  of  a  pulmonary  lobe,  which  would  explain 
why  these  sounds  fade  away  when  the  surrounding  lung  has  recovered  its  permeability  and 
become  apparent,  and  when  the  lung  again  becomes  a  very  condensed  tissue.  Dr.  Sabourin 
believes  that  the  problem  should  be  solved  by  comparative  investigation  of  tuberculous  foci 
without  cavernous  signs,  of  tuberculous  foci,  with  permanent  or  temporary  cavernous  signs, 
and  of  results  given  by  necropsies  under  favourable  circumstances. 

The  Transmutation  of  Bactebia.  By  S.  Gurney-Dixon,  M.A.,  M.D.Cantab.,  M.R.C.S. 
Eng.,  L.R.C.P.Lond.  Pp.  xviii  +  179.  Price  10s.  net.  Cambridge  :  University 
Press,  1919. 

The  author  points  out  in  his  preface  that  the  essay  on  which  this  book  is  founded  was 
compiled  from  notes  and  observations  collected  previous  to  1913,  and  that  the  completion 
of  the  work  was  interrupted  by  war  service  in  France,  where  means  did  not  exist  for  bringing 
the  references  up  to  date.  The  book  opens  with  a  discussion  on  the  scope  of  the  inquiry, 
in  which  the  definitions  of  terms,  such  as  transmutation,  spontaneous  and  impressed 
variation  are  examined,  together  with  the  difficult  questions  of  classification  of  bacteria. 
Separate  chapters  are  devoted  to  variations  in  morphology,  fermenting  power,  virulence, 
and  pathogenicity.  Considerable  detailed  attention  is  also  given  to  questions  of  changes  in 
environment  and  the  possibilities  of  contamination.  The  author  concludes  that  (1)  variation 
in  every  character  of  bacteria  may  occur  ;  (2)  that  these  variations  may  be  spontaneous  or 
impressed  by  conditions  of  environment ;  (3)  that  transmutation  differs  from  evolution  and 
variation  merely  in  degree  ;  and  (4)  that  the  occurrence  of  transmutation  in  the  human  body 
is  not  capable  of  proof,  though  it  is  suggested  by  circumstantial  evidence.  A  synopsis  and 
a  list  of  references  are  given,  but  there  is  no  subject  index. 

Wheeler's  Handbook  of  Medicine.  By  William  R.  Jack,  B.Sc,  M.D.,  F.R.F.P.S.G. 
Sixth  edition.  Pp.  xv  -f-  561.  Price  12s.  net.  Edinburgh  :  E.  and  S.  Livingstone, 
1920. 

This  useful  handbook  has  now  reached  its  sixth  edition,  and  deserves  the  wide  circulation 
that  it  has  attained.  Whilst  the  space  allotted  to  each  malady  is  necessarily  compressed,  a 
survey  of  the  book  fails  to  discover  any  noteworthy  omissions.  Every  article  has  been  care- 
fully revised  and  brought  as  nearly  as  possible  up  to  date.  The  chief  alterations  occur  in 
the  sections  devoted  to  nervous  diseases  and  the  specific  infections,  acute  poliomyelitis 
having  been  transferred  from  the  former  to  the  latter  group.  The  article  on  tumours  of  the 
cord  has  been  amplified,  and  a  brief  description  of  myasthenia  gravis  added  to  the  diseases 
of  muscles.  New  articles  appear  on  Landry's  paralysis,  compression  paraplegia  and  caisson 
disease.  The  final  section  devoted  to  medical  diseases  of  the  war  constitutes  an  exceedingly 
apt  summary.  In  a  new  edition  encephalitis  lethargica  might  perhaps  receive  more  adequate 
mention,  and  the  treatment  of  pulmonary  tuberculosis,  rheumatoid  arthritis  and  other 
infective  processes  by  intensive  iodine  administration  might  bo  included.  The  more  liberal 
use  of  small  type  has  kept  the  size  of  the  book  within  reasonable  and  handy  compass. 
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The  Sympathetic  Nervous  System  in  Disease.  By  W.  Langdon  Brown,  ALA., 
M.D.Cantab.,  F.R.C.P.Lond.  Pp.  xi  +  161.  Price  10s.  Cd.  net.  London  :  Frowde, 
Hodder  and  Stoughton,  1920. 

The  inter-action  of  the  endocrine  glands  with  the  autonomic  nervous  system  is  a  fas- 
cinating problem  which  is  now  occupying  a  very  prominent  place  in  the  world  of  medicine, 
not  only  for  its  physiological  interest,  but  for  the  therapeutic  possibilities  connoted.  The 
present  volume— an  amplification  of  the  Croonian  lectures  of  1918 — emphasizes  the  main 
plan  of  the  nervous  element,  with  particular  reference  to  clinical  considerations,  and  it 
is  elaborated  with  the  clearness  of  exposition  and  felicity  of  expression  one  expects  from  a 
clinician  who  is  also  a  physiologist.  The  first  chapter  is  devoted  to  the  anatomical  plan  of 
the  autonomic  nervous  system  and  the  physiological  effects  which  result  from  influencing 
the  component  parts— the  sympathetic  and  the  parasympathetic  fibres — with  the  action  of 
drugs  in  stimulating  or  paralysing  these  fibres.  From  this  the  author  proceeds  to  point  out 
that  the  adrenals,  the  thyroid  and  the  pituitary  have  in  common  the  three  characteristics: 
that  the  secretion  of  each  is  stimulated  by  the  sympathetic  ;  that  all  lower  carbohydrate 
tolerance,  and  that  all  act  and  re-act  with  the  reproductive  organs.  Again,  the  reciprocal 
action  is  emphasized  in  the  statement  that  the  sympathetic  nervous  system  stimulates 
secretion  of  these  glands,  the  secretion  of  which  in  turn  increases  sympathetic  response. 
Glycosuria  receives  very  detailed  consideration,  and  its  differentiation  from  hyperglycaemia 
enables  the  author  to  include  some  pertinent  remarks,  dealing  with  the  ventilation  and 
disposal  of  misconceptions  relating  to  diabetes  mellitus.  Thus  the  fact  that  sugar  appears 
in  the  urine  does  not  imply  that  no  more  can  be  utilized,  but  merely  that  the  method  of 
utilization  cannot  be  brought  quickly  enough  into  play  to  pieveut  some  escape,  thus 
explaining  why  in  the  normal  individual  glycosuria  c.r  amylo  cannot  occur.  It  explains,  too, 
some  therapeutic  considerations  employed  hitherto  empirically.  Diabetes  insipidus  is 
analysed  as  resulting  from  four  causes,  disorders  of  the  pituitary  body,  looming  largelv  in  its 
production.  When  one  comes  to  the  organs  ot  digestion  many  conditions  of  "  nervous 
dyspepsia"  become  clear  when  we  assume  increased  susceptibility  of  the  reflex  nervous 
mechanism  and  the  existence  of  lesions  external  to  the  stomach.  The  sympathetic  ner%'ous 
system  in  diseases  of  the  circulatory  system  has  important  bearings  upon  the  blood  pressure, 
such  considerations  as  advisability  of  its  reduction  by  venesection,  drugs,  or  lumbar  puncture 
in  cases  of  cerebral  haemorrhage  :  the  meaning  of  oedema  of  the  lungs;  the  consideration  in 
general  of  hypertension  and  hypotension  ;  and  the  real  meaning  of  "  shock." 

The  subject  culminates  in  the  now  familiar  vagotonia  of  Eppinger  and  Hess. 
The  author  analyses  the  opinions  of  the  writers  quoted  with  impartial  but  strict 
criticism.  The  general  idea  of  vagotonia  is  acceptable  to  him,  some  of  the  details  he 
is  unable  to  assimilate.  The  vagotonic  is  a  person  who  is  unduly  sensitive  to  a  drug 
which  stimulates  the  vagus,  and,  on  account  of  the  exaggerated  tone  of  the  centre,  unduly 
insusceptible  to  the  action  of  a  paralysing  drug.  In  other  words  he  is  very  responsive 
to  pilocarpine  and  relatively  resistent  to  atropine.  Increased  vagus  action  will  explain  spasm 
of  bronchial  muscles  and  vaso-dilatatiou  of  bronchial  mucosa  (asthma),  laryngeal  spasm, 
bradycardia,  hyperchlorhydria,  low  blood-pressure,  respiratory  arrhythmia,  anginal  at: 
tenesmus.  Similarly  sympathetic  over-action  causes  the  familiar  symptom  of  sweating  in 
Graves's  disease  (although  Eppinger  and  Hess  appear  to  regard  this  as  a  parasympathetic 
phenomenon).  Another  objection  to  the  theory  of  Eppinger  and  lUss  advanced  by 
Dr.  Langdon  Brown  is  that  pyloric  spasm  is  described  as  a  feature  of  vagotonia,  although 
the  sphincter  is  iuuervated  solely  by  the  sympathetic. 

If,  as  the  author  suggests,  one  formulates  a  hypothetical  hormone—  perhaps  pancreatic — 
which  exerts  a  continuously  stimulating  action  on  the  whole  parasympathetic 
adrenalin    acts   on    the    sympathetic,    unbounded   therapeutic  possibilities    occur  for  D 
obscure  and  obstinate   neuroses.     Throughout  the   book  the  emotional  element   is  explained 
in  tonus  of  sympathetic    stimulation,    e.g.,    emotional    glycosuria,    inhibition    of    digestion, 
the    effect    of    pain,  fear,    rage,    intense    excitement     the    freedom    of    katalvlie    act:. 
which  are  primarily    defensive    in    origin.     And    the    subject    is  aptly    summan.:ed    in    the 
fmal   chapter,    which    explains    the    familiar    psychoueuroses    in   terms   of   development   of 
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an  exaggerated  response  of  an  originally  defensive  mechanism.  "Designed  as  an 
intensive  preparation  for  action  or  defence,  the  sympathetic  response  may  be  so 
dissociated,   perverted   or   prolonged   as   to  produce    through  the  thyroid,  Graves's  disease 

through  the  pituitary  body,  diabetes  insipidus through  the  pancreas, 

diabetes  mellitus  :  it  may  disorganize  digestion,  it  may  keep  blood-pressure  at  a  level  which 
is  inappropriate  for  the  task  of  the  heart  and  arteries." 

The  Principles  of  Ante-natal  and  Post-natal  Child  Physiology,  Pure  and  Applied. 
By  W.  M.  Feldman,  M.B.,  B.S.Lond.  With  6  plates  and  129  illustrations ;  pp.  xxvii 
+  694.     Price30s.net.     London:  Longmans,  Green  and  Co.,  1920. 

The  author  explains  very  fully  in  the  preface  what  is  the  plan  of  the  book,  and  the 
different  classes  of  readers  to  whom  it  may  appeal.  Tbe  ordinary  physiological  student  will 
find  all  the  phenomena  of  child  life  described  with  great  fullness  of  detail.  Pediatric 
physicians  and  all  persons  interested  in  the  scientific  study  of  childhood  will  find  much  that 
is  informative  and  useful.  The  specialist  in  child  physiology  will  find  a  detailed  account, 
with  full  references  to  the  literature,  of  what  has  been  done  practically  up  to  the  date  of 
publication  in  any  particular  line  of  research.  As  a  precise  knowledge  of  the  anatomy, 
macroscopic  as  well  as  microscopic,  of  the  organs  in  early  life  is  necessary  for  a  thorough 
understanding  of  their  physiology,  this  also  is  supplied.  We  may  add  that  the  principles  of 
mathematics,  of  engineering,  and  of  electrical  action  are  applied  with  a  familiarity  which 
breeds  respect  in  the  ordinary  reader.  In  carrying  out  these  ideas  Dr.  Feldman  has  produced 
not  a  book  but  a  cyclopaedia  of  information  bearing  on  the  period  of  life  dealt  with.  This 
entails  a  consideration  of  the  ante-conceptional  and  conceptional  germinal  stages,  the  post- 
conceptional  or  intrauterine  stage,  the  natal  stage,  and  the  post-natal  stage  up  to  adoles- 
cence. Facts  and  observations  on  all  the  phases  of  early  life  are  poured  out  in  overwhelming 
abundance.  These  are  derived  largely  from  foreign  writers,  and  the  author  states  that  but 
little  work  bearing  on  the  subject  has  been  done  in  this  country,  with  the  exception  of  Dr. 
Ballantyne's  original  contributions.  Dr.  Feldman  has  been  charting  for  most  of  us  an  un- 
known sea.  The  chart  is  not  yet  absolute  and  final,  for  much  of  physiological  teaching  has 
to  be  scrapped  periodically,  but  this  chart  will  serve  for  the  present.  To  physicians  generally 
we  commend  the  book  as  a  standard  work  of  reference.  To  those  dealing  more  particularly 
with  children,  and  desirous  of  instructive  and  stimulating  reading,  we  promise  a  full  return. 
The  author  has  not  only  mastered  his  facts,  anatomical  and  physiological,  but  he  discusses 
them  critically  from  his  own  point  of  view.  Where  so  much  is  obscure  he  aids  the  reader  by 
pointing  out  where  truth  or  probability  lies,  and  also  the  bearing  of  the  facts  on  clinical 
medicine. 

The  Engines  of  the  Human  Body  :  being  the  Substance  of  Christmas  Lectures 
given  at  the  Royal  Institution  of  Great  Britain,  Christmas,  191G-1917.  By 
Arthur  Keith,  M.D.,  LL.D.Aberd.,  F.R  S.  With  2  plates  and  47  figures  in  text  ; 
pp.  xii  -f  284.     Price  12s.  6d.     London  :  Williams  and  Norgate,  1919. 

The  method  adopted  by  the  author  of  this  extraordinarily  convincing  book  is  to  compare 
the  systems  of  the  human  body  to  mechanical  engines.  Thus,  muscles  acting  upon  bones  are 
levers,  so  planned  that  either  great  "lift"  or  extreme  speed  in  reaction  is  obtained  accord- 
ing to  the  requirements  of  the  body.  The  motor  bicycle  with  its  complex  arrangements  for 
rapidity  of  motion,  its  control  and  its  system  of  "  feed,"  is  taken  as  an  exemplar  of 
mechanical  transport.  Bone,  muscles,  joints  with  their  mechanical  properties  are  explained 
by  likening  them  to  the  parts  of  the  motor.  Every  detail  finds  a  place  and  tho  descriptions 
are  so  clear  and  accurate,  that  lie  who  runs  may  read.  The  machine  may  fail  to  work 
through  lark  or  excess  of  heat,  but  the  body  by  nice  adjustments  of  its  temperature  prevents 
undue  cooling  or  overheating.  Tho  circulation,  tho  emunctorics  and  their  nerve  control  are 
explained  in  their  role  a  3  beat  regulators.  The  maohine  must  cease  working  or  it  wears  out ; 
the  human  engines  toil  day  in  and  day  nut,  and  by  perfect  adjustment  tho  working  wear  is 
repaired  even  while  the  travail  goes  on.      The  machine  must  be  fed  with  petrol,  but  the  body 
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not  only  needs  food— it  must  transform  the  raw  material  into  the  requisite  pabulum.  It 
needs  further  to  be  able  to  cleanse  away  the  products  of  its  work  arid  dispose  of  exc-' 
food  metabolism.  Digestion  —  the  "  workshops  "  of  the  body— elaborate  the  finished  product 
for  each  engine  supply,  be  it  bone,  muscle,  nerve  or  the  special  senses.  Their  industry  is 
unstinted,  unrestricted  by  hours  of  labour,  and  their  system  of  transport  may  not  break  down. 
The  renovation  of  the  tissues,  their  adaptation  to  the  needs  of  growth  or  decay  is  the  concern 
of  countless  "workers,"  the  artificers  of  bone,  of  muscle,  of  gland,  or  of  brain  cells.  Then 
there  are  the  fighters,  the  phagocytes,  which  are  always  under  arms,  and  float  iu  the  great 
stream  of  life  to  contest  against  invasion  by  alien  hosts  of  disease.  What  the  motor  lacks 
is  initiative  control,  but  man  has  his  elaborate  systems  of  a  central  control,  the  brain  and  a 
telephone  system  which  in  health  never  breaks  down.  The  needs  of  every  tissue  is  com- 
municated to  the  "  G.H.Q." — the  brain,  and  it  issues  instant  orders  for,  it  may  be,  a  better 
blood  supply,  or  increased  activity  of  some  section  of  the  body  builders.  Into  this  fascinating 
story  come  flashes  of  biographical  incidents;  we  are  told  of  Fabricius  of  Padua,  Servetus, 
the  grave  Harvey,  of  John  Hunter  aud  Stephen  Hales  and  others  of  the  giants  which  were 
in  bygone  days. 

Handbook  of  Physiology.  By  W.  D.  Halliburton,  M.D.,  LL.D.,  F.R.C.P.,  F.R  S. 
Fifteenth  edition  (being  the  twenty-eighth  edition  of  Kirkes'  Physiology).  With 
nearly  600  illustrations,  some  coloured  ;  pp.  xix  +  1)36.  Price  ISs.  net.  London  : 
John  Murray,  1920. 

In  a  foreword  is  given  the  interesting  story  of  the  evolution  of  Dr.  Kirkes'  "Manual," 
with  the  comprehensive  system  of  physiology  as  Professor  Halliburton  has  made  it.  It 
recalls  to  the  older  generation  what  the  teaching  of  physiology  was  and  what  the  needs  of 
science  now  demand  that  it  should  be.  The  book  comprises  a  brief  general  introduction  ex- 
plicative of  the  relations  of  morphology,  biology  and  physiology.  The  minute  anatomy  of 
the  tissues  with  an  account  of  their  life  attributes  follow  and  are  succeeded  by  clear 
descriptions  of  the  more  highly  developed  structures.  The  functions  of  circulation,  respira- 
tion, digestion,  metabolism,  and  of  the  ductless  and  other  glands  are  brought  before  the 
reader  with  extreme  clearness.  Indeed  the  method  pursued  and  the  happy  mode  of  ex- 
pressing the  writer's  meaning  render  the  whole  book  vividly  realistic  and  readable.  The 
chemical  aspect  of  the  subject,  for  example,  is  often  difficult  to  grasp  aud  still  more  difficult 
to  retain  in  the  memory  ;  but  iu  this  book  there  is  a  great  deal  of  chemistry  yet  its  expression 
is  interesting  and  easily  mastered.  The  exposition  of  the  central  and  peripheral  nervous 
system  covers  many  pages  and  it,  together  with  the  cognate  subject  of  the  special  senses,  is 
thorough  and  clear.  The  manual,  although  primarily  dealing  with  physiology,  contains  much 
extraneous  information  of  value  to  medical  men.  There  is  a  useful  chapter  on  war  diet,  and 
the  subject  of  vitamin es  receives  attention.  The  illustrations,  which  are  numerous,  certainly 
elucidate  the  text. 

Essentials  of  Tropical  Medicine.  By  Waltei:  E,  Masters,  M.D.Bruz.,  M.R.C.S., 
L.R.C.P.Lond.  With  illustrations;  pp.  vi  +  702.  Price  42s.  net.  London:  Johu 
Bale,  Sons  and  Danielsson,  Ltd.,  L920. 

In   the  words  of  the  author,   this  volume  is   "a  digest  of   our  knowledge  of   Tropical 
Medicine     ...     in  a  form  handy  for  ready  reference  :  the  vade-mecum  of  th<  Btudent  and 
busy  tropical  practitioner."     It  bears  the  somewhat  ambitious  title  of  "Essentials,"  from 
which  one  might  naturally  assume  that  it  contains,  generally  Bpeaking,  only  such  informa- 
tion as  it  is  really  necessary  to  acquire.     This  of  course  must  always  be  a  matter   i  pen 
opinion,  but  we  certainly  feel  that  in  this   respecl    the  publication   is  open 
improvement.     Neither  can  we  commend  the  principle  of  attempting  to  satisij  the  r<  mire- 
men  ts  both  of  the  student  and  the  practitioner  in  a  single  volume.      The  student  tu 
information,  in   a  handy  and  readable   form,  on  the  subjects  of   his  curriculum,  without 
necessity    for  Beleotiug   portions   from   a   large    book  of   reference.      The  practitioner  requires 

chiefly  a  practical  guide  to  the  details  with  which  he  must  be  acquainted  in  the  act 

meut  of  tropical  diseases.      The  book  is  divided  into  BdCtions,  the  ti:  with 
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the  distribution,  pathology,  symptomatology,  treatment,  &c,  of  the  usual  diseases  of  tropical 
climates  ;  these  are  classified,  so  far  as  possible,  on  an  ^etiological  basis  :  i.e.,  whether  due  to 
protozoa,  bacteria,  worms,  &c.  Then  follow  sections  on  diseases  of  the  skin,  diseases  of 
the  eyes,  tropical  hygiene  and  sanitation,  and  laboratory  hints,  together  with  an  Appendix 
on  some  minor  matters.  There  are  several  errors  in  the  text  which  will  doubtless  be 
remedied  in  future  editions  of  the  work.     The  book  is  profusely  illustrated. 

L'Infection  Bacillaihe  et  la  Tuberculose  chf.z  l'homme  ET  CHEZ  LES  animaux  : 
Processus  d'infection  et  de  defence;  etude  biologique  et  experimental^. 
Par  A.  Calmette.  Avec  46  figures  ;  pp.  vi  +  619.  Price  55  f.  Paris  :  Masson  et 
Cie,  1920. 

This  large  work  by  this  well-known  authority  on  tuberculosis  is  a  biological  and  experimental 
study  on  tuberculosis.  The  morphology  of  the  bacillus  of  Koch,  the  various  methods  of 
staining  it,  its  culture  and  chemical  composition  receive  full  consideration,  and  tuberculins, 
toxins — both  endo-  and  exo-toxinsand  the  anatomo-pathological  conditions  —  found  in  man  and 
animals— are  described  in  detail.  The  methods  of  infection  are  succinctly  stated,  the  author 
being  one  of  those  who  considers  the  digestive  tract  the  most  frequent  method  of  infection. 
Tuberculosis  in  children  has  a  chapter  to  itself  and  the  writer  believes  no  tuberculosis  in 
children  exists  without  tracheobronchial  adenopathy.  It  is  generally  recognized  that 
heredity  plays  a  much  more  important  part  after  birth  than  before  birth,  by  the 
transmission  of  the  tendency ;  but  hereditary  transmission  before  birth  is  not  denied 
and  in  some  circumstances  can  occur  from  infection  of  the  placenta  or  at  the  moment 
of  birth.  Bovine  tuberculosis  and  its  appearance  in  various  animals  such  as  dogs,  birds,  &c, 
the  reactions  of  defence  of  the  organism  against  tuberculosis  with  a  full  description  of  the 
diagnosis  by  means  of  tuberculin  reactions,  serotherapy,  vaccination,  all  are  fully  dealt 
with ;  in  fact,  nothing  of  value  to  the  laboratory  worker  has  bean  omitted.  There  are 
numerous  references  to  authorities  and  there  are  a  number  of  plates,  some  excelleutly 
coloured.  The  work  is  authoritative,  as  was  only  to  be  expected  from  a  writer  so  well  known, 
to  whom,  of  course,  we  are  indebted  for  the  ophthalmic  reaction. 

Half  a  Century  of  Small-pox  and  Vaccination.  By  John  C.  McVail,  M.D.,  LL.D. 
Being  the  Milroy  Lectures  delivered  before  the  Royal  College  of  Physicians  of 
London  on  March  13,  18  and  20,  1919.  Pp.  viii  +  87.  Price  5s.  6d.  net.  Edinburgh  : 
E.  and  S.  Livingstone  (1919). 

In  the  first  lecture  Dr.  McVail  provides  numerous  data  to  prove  that  natural  small-pox 
attained  its  maximum  of  infectivity  and  mortality  in  this  country  in  the  pandemic  of 
1870-73,  in  which  the  case  mortality  reached  as  high  as  45  per  cent.,  but  that  since  that  time 
it  has  greatly  diminished  in  fatality  as  well  as  in  infectivity  and  prevalence.  This  dimin- 
ished fatality  was  evident  in  the  epidemic  of  1902-05,  in  which  the  unvaccinated  rate  was 
19-3  per  cent,  and  the  general  rate  in  the  provinces,  including  vaccinated  and  unvaccinated, 
was  f/9  per  cent.  In  London  iu  1901-02  there  was  a  temporary  reversion  to  a  higher  general 
fatality-rate,  viz.,  108  per  cent,  but  the  rate  in  the  metropolitan  area  in  1903  was  only  3  per 
cent.  The  1902-05  epidemic  is  the  last  occasion  on  which  small-pox  was  extensively  preva- 
lent in  Britain,  but  data  available  for  succeeding  years  points  to  the  decline  in  fatality  still 
being  continued.  Dr.  McVail  indicates  that  there  have  been  two  types  of  small-pox  occurring 
simultaneously  in  Britain  in  epidemic  years,  more  especially  since  about  1900,  a  severe  type, 
the  European  or  African  ;  and  a  mild  type,  the  American.  He  does  not  necessarily  believe 
that  the  disease  is  dying  out  in  this  country,  but  ascribes  the  increasing  mildness  in  the  type 
of  disease  found  in  Britain  to  the  gradual  replacement  of  the  severe  or  African  type  by  the 
attenuated  or  American  type.  He  points  out  that  small-pox  is  still  very  prevalent  in  some 
European  countries  and  in  Nortb  Africa  and  that  there  is  still  a  grave  risk  of  B  re-intro- 
duction into  Britain  of  a  severe  type  of  the  disea.se.  The  second  lecture  gives  an  account  of 
vaccination  pasl  and  present.  Routine  infantile  vaccination  has  declined  to  such  an  extent 
that   in   the  year  1912,  which    is   the   mOBt    recent   \oar  for  which   returns  are  available,  only 

about  half  the  children  born  in  England  vaccinated,  while  in  Scotland,  in  1916,  of 
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those  who  reached  the  age  of  G  months  41  per  cent,  remained  unvaccinated.  As  a  result  of 
vaccination  in  the  Army  being  obligatory  the  adult  population  is,  however,  better  protected 
by  recent  vaccination  than  in  former  years.  Dr.  McVail  disposes  of  the  argument  against 
infantile  vacillation  that  it  often  makes  subsequent  small-pox  so  mild  as  to  be  unreeogniiable 
with  consequent  spread  of  infection  by  missed  cases,  by  pointing  out  that  it  is  most  desirable 
that  small-pox  should  assume  a  milder  and  modified  form  in  those  cases  in  which  the  disease 
is  not  actually  prevented,  not  only  because  it  is  less  fatal  but  also  because  it  is  less  infective, 
and  he  concludes  that  to  discourage  vaccination  in  order  that  the  "  unvaccinated  individual 
may  have  an  easily  diagnosahle  (therefore  possibly  fatal)  attack  of  small-pox  appears  to  be 
contrary  to  the  principles  of  medical  ethics  and  to  the  interests  of  the  public  health."  In 
the  last  lecture  there  is  a  detailed  account  of  the  measures  of  prevention  and  control  of 
small-pox  which,  in  Dr.  McVail's  opinion,  in  the  absence  of  systematic  vaccination  and 
revaccination  should  be  adopted  in  this  country  on  the  appearance  of  small-pox  at  the 
present  day.  He  is  convinced  that  the  measures  at  our  disposal  should  enable  us  to  deal 
with  any  invasion  by  the  disease  from  other  countries  in  which  small-pox  may  be  prevalent, 
despite  the  fact  that  there  has  been  such  a  decrease  iu  systematic  vaccination  in  infancy. 
Vaccination  of  contacts  supplemented  by  isolation,  disinfection  and  the  other  measures  for 
controlling  epidemics  named  above  proving  insufficient  there  would  remain  but  one  method 
which  could  be  effective,  namely  general  vaccination. 

Common  Diseases  of  the  Skis,  with  Notes  on  Diagnosis  and  Treatment.  By  G.  Gordon 
Campbell,  B.Sc,  M.D.,  CM.  Illustrated;  pp.  viii  -j-  229.  Price  21s.  net.  New 
York:  The  Macmillan  Company,  1920. 

That  the  author  is  experienced  in  both  dermatology  and  therapeutics  is  shown  bv  the 
contents  of  the  book  as  well  as  by  the  appointments  he  holds.  The  inexperienced 
prescribe  many  remedies  for  each  disease,  but  the  author  recommends  the  same  remedy  for 
many  diseases.  He  does,  however,  vary  the  names:  Ung.  hyd.  amm.  and  white  precipitate 
ointment;  ung.  hyd.  nit.  and  citrine  ointment ;  greeu  soap  and  soft.  The  lines  of  treatment, 
as  simple  as  they  are  carefully  selected,  should  serve  as  models  for  teachers  in  all  branches 
of  medicine.  The  illustrations  are  so  numerous  and  typical  that  even  those  who  have  paid 
scant  attention  to  diseases  of  the  skin  can  acquire  a  sound  basis  of  knowledge. 

Mechanical  Dentistry  :  A  Practical  Treatise  on  the  Construction  of  the  Various 
Kinds  op  Artificial  Dentures,  comprising  also  useful  Fobmuls,  Tables,  and 
Receipts  for  Gold  Plate.  Clasps.  Solders,  Ac.  By  Chabi.es  Hunter.  Seventh 
edition.  With  102  illustrations  :  pp.  xv  —  266.  Price  5s.  net.  London  :  Crosbv 
Lockwood  and  Son,  1920. 

The  author  of  this   work    has   carefully    explained  the  technique  employed  by  dentists 
during  the  last  fifty  years.     The  innovations  referred  to,  viz.,  celluloid  and  continuous  gum- 
work,  occupy  chapters  which  might  almost  be  omitted,  as  they  have  had  their  daw      N 
methods  such  as  bridge-work  and  gold  crowns  seem  to  deserve  notice  in  sueli  a  work.     The 
chapter  on  pivoting  is  arohaic  and  the  illustrations  extremely  weak.     The  chapters  on  gold- 
work,  the  striking  up  of  plates  and  the  mounting  of  tube  teeth  are  sound  and  com] 
though  nothing  is  said  about  casting  plates,  a  method  almost  universally  adopted  for  certain 
rases  '      Every  student  should  read  these  chapters  carefully,  and  are  we  not  all  - 
The  chapter  on  vulcanite  sets  forth  everything  it  is  necessary  to  know.      Em]  lid  on 

time  in  vulcanizing  if  the  results  are  to  he  good  ;  vulcanite  needs  no  strengtheners  if  pr  ■ 
treated.     The  orthodox  methods  of  constructing  "obturators"  are  oonciselj  i  and 

well  illustrated.     The  notes  on  metals  and   materials  used   in  dental  w  oable  and 

reliable,  hut  as  it  is  not  likely  tha^  dentists  will  melt  down  sovereigns  again,  many  of  the 
formula'  heroine  obsolete.       To  day   refining  and  preparing  of  gold  is  in  the  DM 
who  supply  any  carat  or  alloy  to  order.      The    notes  on  acid-,   &0.,   are    a'.  J  for 

reference.     The  book  is  well  written,  set  up  in  good  type,  and  ma\  -.lard 

work. 
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Anatomy,  Descriptive  and  Applied.  By  Henry  Gray,  F.R.S.,  F.R.C.S.  Twenty-first 
edition,  edited  by  Robert  Howden,  M.A.,  M.B.,  D.Sc.  With  1,215  illustrations; 
pp.  xvi  -f  136G.     Price  42s.  net.     London  :  Longmans,  Green  and  Co.,  1920. 

Within  two  years  another  edition,  the  twenty -first,  of  "  Gray  "  has  been  called  for. 
It  contains  forty-four  more  pages,  and  more  than  eighty  new  illustrations,  than  the  previous 
edition,  and  a  little  calculation  will  show  that  upon  an  average,  an  illustration  is  incorporated 
with  almost  every  page  of  the  text.  In  the  preface,  the  editor,  Professor  Howden,  discusses 
his  preference  for  the  Basle  nomenclature,  which  he  has  adopted.  He  sums  up  the  position  . 
as  follows:  "A  careful  examination  of  the  'Basle'  terminology  shows  that  for  the  most 
part  it  does  not  consist  of  new  terms  but  of  a  selection  of  old  ones,  together  with  such 
modifications  and  additions  as  make  for  accuracy  and  brevity  in  description.  It  would  seem, 
therefore,  reasonable  to  utilize  the  labour  that  has  already  gone  to  its  construction,  and  to  ( 
adopt  this  terminology  as  a  basis  for  future  revision,  as  suggested  by  American  anatomists." 

Animal  Experiments  and  Surgery.  Hunterian  Lectures  delivered  at  the  Royal 
College  of  Surgeons  of  England  on  February  13,  16  and  IS,  1920.  By 
Walter  G.  Spenckr,  M.S.,  F.R.C.S.  Pp.  viii  +  179.  Price  6s.  net.  London: 
University  of  London  Press,  1920. 

This  book  contains  the  three  Hunterian  Lectures  delivered  by  the  author  at  the  Royal 
College  of  Surgeons  of  England  during  February  of  this  year.  His  theme  is  based  upon  the 
effort  to  show  the  definite  association  of  the  advance  of  surgery  with  experiments  upon 
animals.  The  first  lecture  is  devoted  to  historical  details,  the  second  discusses  the  application 
of  surgery  to  organs  and  organized  structures,  the  third  to  improvements  in  surgery.  The 
fact  is  pointed  out  that  some  discoveries  to  which  experiments  upon  animals  have  led,  have 
resulted  in  improvements  in  medical  treatment,  and  have  rendered  unnecessary  much  of 
what  was  indifferent  surgical  treatment.  A  full  list  of  references  to  the  subjects  discussed 
is  added  at  the  end  of  the  work,  but  there  is  no  index. 

Microscopy  :    The  Construction,  Theory  and  Use  of  the  Microscope.      By  Edmund 
J.     Spitta,    L.R.C.P.Lond.,    M.R.C.S.Eng.,    F.R.G.S.,    F.R.M.S.        Third    edition. 
With  338  illustrations;   pp.  xxviii  +   537.     Price  25s.  net.     London:  John  Murray, 
1920. 
The   size  of   this  third  edition  of   the  author's  work  is  a  remarkable  testimony  to  the 
development  in  the  process  of  years,  of  the  science  of  microscopy.     So  essentially  has  it  now 
become  a  special  branch  of  science,  that  it  is  possible  to  conceive  of  anybody,  especially  the 
medical  student,  being  somewhat  appalled  at  finding  himself  confronted  with  the  task   of 
acquiring  a  workable  knowledge  of  it.    However  that  may  be,  this  text-book  provides  him  with 
the  means  for  undertaking  the  task,  and  in  this  new  edition  various  improvements  have  been 
effected  with  the  object  of  facilitating  his  mental  assimilation.    The  work  has  been  fully  revised, 
and  contains  several  new  features.     Mention  may  be  made  of  the  description  of  a  comparatively 
new  tvpe  of  low  power  combination  for  studying  and  reproducing  objects,  such  as  whole  Hies, 
fleas,    lice   and   suchlike  creatures  of   large  dimensions,   at  different  magnifications.      The 
absence  of  a  satisfactory  method  of  accomplishing  this  in  the  war  created  a  difficulty,  which 
has  now  been  overcome.     Again  special  attention  is  directed  to  the  employment  of  some  new 
short  wavelength  gelatine  fibres  to  assist  revolution  when  used  iu  conjunction  with  high- 
power  illuminantS.      The  index    has    been    enlarged   by  numerous  new  entries,  in  order  to 
facilitate  quick  reference.     The  admirable  plates  are  a  noteworthy  feature  of  the  volume. 

'I'm:  Problem  ok  Nebvous  Breakdown.  By  Edwin  Lancelot  Ash.  Pp.  xii  -f  299. 
Price  10s.  6d.   net.      London  :    Mills  and  Boon,   1919. 

This  work  is  intended  to  appeal  to  all  those  whose  vocation  in  life  is  such  thai  some 
knowledge  of  the  manifold  factors  connected  with  nervous  disorders  should  prove  of  use. 
i . .  Pari  I  the  eetiologj  is  discussed  under  the  headings  of  the  emotions,  nervous  temperamenl . 
and  factors  predisposing  to  and  determining  breakdown.     In  the  second  part,  the  varieties  of 
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nervous  breakdown  are  dealt  with,  such  as  the  neurasthenic  state,  morbid  fears  and  doubts, 
nervous  indigestion,  hysteria,  and  multiple  personality.  The  various  hygienic  measur 
the  correction  of  nervous  illness  are  given  at  some  length  in  Part  III.  The  rest  cure, 
diet,  sleep,  rest  and  recreation  have  special  chapters  devoted  to  them,  while  the  special 
malfunctionings  of  childhood  and  youth  also  receive  attention.  The  breakdowns  of  war 
conclude  the  book.  It  may  be  noted  that  the  author  is  not  a  follower  of  the  more  advanced 
school  of  neurologists. 

The  Mammary  Apparatus  of  the  Mammalia  in  the  Light  ok  Ontogenesis  and 
Phylogenesis.  By  Ernst  Bresslau,  M.D.  With  a  Note  by  James  P.  Hill, 
D.Sc,  F.R.S.  Pp.  vii  +  145.  Price  7b.  6d.  net.  London  :  Methuen  and  Co.,  Ltd., 
1920. 
This  is  an  extraordinarily  interesting  book,  for  which  we  are  indebted  to  Professor  Ernst 
Bresslau.  It  deals  with  the  evolution  of  the  mammary  apparatus.  The  first  lecture  or 
chapter  describes  the  origin  of  the  mammary  apparatus  of  the  mammalia  and  its  siructure 
and  development  in  the  monotremata.  In  the  second  lecture  the  Professor  describes  the 
structure  and  development  of  the  mammary  apparatus  in  the  marsupialia,  and  in  the  third 
the  development  of  the  mammary  apparatus  in  the  placentalia.  These  lectures,  dealing  as 
they  do  with  the  origin  and  development  of  an  essential  part  of  the  higher  orders  of  the 
animal  creation  are  full  of  interest  to  students  whether  undergraduate  or  graduate,  and  those 
who  turn  to  them  for  information  cannot  but  be  grateful  for  the  clearness  of  the  diction,  the 
wealth  of  information,  and  for  the  many  diagrams  and  pictures  with  which  the  book  is 
enriched.  The  Professor  remarks  that  "we  have  no  longer  to  suppose  that  the  mammary 
apparatus  of  the  mammals  arose  cle  novo  in  this  highest  class  of  vertebrates,  but  we  now 
know  that  it  resulted  from  primitive  structures  developed  in  their  oviparous  ane> 
for  brooding  purposes,"  and  from  the  next  paragraph  we  learn  that  the  recognition  of  the 
structure  and  function  of  the  brooding  organs  of  lower  forms  is  able  to  explain  the  posse 
of  mammary  organs  by  the  male  sex,  in  which,  however  perfect  the  structure  may  be, 
it  does  not  normally  function.  The  fact  that  many  birds,  and  probably  some  beasts,  take  a 
share  in  the  brooding  and  incubation  of  the  young,  explains  the  similarity  of  structure  in  the 
two  sexes.  As  the  Professor  says— "  the  mammary  apparatus  then  was  not  exclusively 
acquired  by  the  female  but  arose  quite  naturally  in  both  sexes  alike,  on  the  ground  of 
inherited  disposition,  and  not  until  the  disappearance  of  its  function  in  the  male  did  it 
undergo  a  retrograde  metamorphosis  in  that  sex."  It  is,  however,  useless  to  attempt 
quotations  from  such  a  book  ;  it  ought  to  be  read  by  those  who  are  interested  in  the  subject 
with  which  it  deals. 

Fever  Nursing,  designed  for  tiii:  Use  of  Professional  and  other  Nu&SES,  and 
especially  as  a  Text-book  for  Nurses  in  Training.  By  J.  C.  Wilson,  A.M., 
M.I).  Ninth  edition.  Pp.  272.  Price  7s.  6d.  Philadelphia  and  London:  J.  F. 
Lippincott  Co.,  1919. 

This  book  is  one  of  a  series  of  Nursing  Manuals,  admirably  clear,  well  printed,  and  well 
got  up  in  all  respects.     The  first  chapter  deals  with  fever  nursing  in  general,  and  is  perhapa 
the  most  valuable  part  of  the  book.     It   defines   the    terms -fever,   pyrexia,  apyiexia,  and 
hyperpyrexia,  it  dwells  on  the  qualifications  of  a  good  fever  nurse,  and  gives  advice 
the  preparation  of  a  Bick  room,  the  avoidance  of  infection,  and  the  other  duties  common  to 
all  fever  nursing.     In  Chapter  II  there  is  a  classification  of  fevers  into  continued,  periodical, 
eruptive,  and  fevers  with  marked  local  manifestations.     All  this  is  interesting  information 
which  tends  to  make  the  nurse's  work  more  intelligent,  and  therefore  pleasanter  to  herself, 
mora  useful  to  the  patient,  and  more  acceptable  to  the  doctor.     In  Chapter  III  nm 
details  are  described,  and  in   Chapters    IV,  V  and  VI  the  continued,  periodical,    and    the 
eruptive  fevers  are  considered,  and   the  necessary  variations  of  nursing  treatment   are  y 
under   review.     Chapter   VII,    the  last    in    the   book,    deals   with    fever-   of   widely   ditv 
significance,  although  it  is  true  that  all  of  them  have  marked  local  mania  This 

no    doubt    accounts   for    the  juxtaposition   of    rheumatic    fever,    pneumonia,    eereire-spinal 
fever,  and  tire  plague  ! 
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Operative  Surgery  :  A  Companion  Volume  to  a  "  Manual  op  Surgery."  Vols.  land  II. 
By  Alexis  Thomson,  F.R. C.S.Ed.,  and  Alexander  Miles,  F.R. C.S.Ed.  Third 
edition,  with  279  illustrations  ;  pp.  xviii  +  619.  Price  16s.  net.  London  :  Henry 
Frowde,  Hodder  and  Stoughton,  1920. 

This  book  is  admirably  calculated  to  enable  students  to  appreciate  lectures  on  surgery 
and  the  course  of  surgical  operations,  and  to  systematize  their  knowledge  so  as  to  get  it 
into  operation  form.  The  authors  have  been  compelled  by  considerations  of  space  to  com- 
press their  information,  but  thanks  to  tbeir  own  clearness  and  to  the  admirable  diagrams 
with  which  it  is  furnished  there  is  no  confusion,  and  the  purpose  of  the  book  is  well  served. 
Taken  in  conjunction  with  its  companion  volume,  "A  Manual  of  Surgery,"  by  the  same 
authors,  it  is  a  clear  and  ready  guide  through  the  enormous  field  of  modern  surgery. 
Enough  anatomy  is  introduced  to  afford  good  landmarks,  but  the  student  is  rightly  supposed 
to  have  an  adequate  knowledge  of  this  subject  before  he  commences  the  study  of  surgical 
operations.  It  is  not  likely  that  Thomson  and  Miles'  "Operative  Surgery"  will  displace 
the  larger  volumes  which  are  equally  correct  and  lucid  ;  but  not  everyone  has  the  means 
wherewith  to  purchase  the  larger  books,  nor  is  everyone  able  to  luxuriate  in  reading  them 
before  taking  his  qualifying  examination.  To  the  majority  of  students  this  volume,  clear, 
accurate,  and  well  written,  with  its  admirable  diagrams,  will  be  of  inestimable  service. 

The  New  Psychology  and  its  Relation  to  Life.  By  A.  G.  Tansley.  Pp.  283.  Price 
10s.  6d.  net.     London  :  George  Allen  and  Unwin,  1920. 

Though  this  work  is  intended  for  the  general  reader,  it  should  be  read  by  all  medical 
practitioners  to  whom  a  knowledge  of  the  contents  would  prove  a  valuable  adjunct  in 
enlarging  their  conception  of  humanity  on  a  scientific  basis.  Ignorance  of  the  psychological 
and  biological  factors  in  deviations  from  the  normal  functioning  in  somatic  disorders  must 
be  a  great  handicap  to  all  medical  men,  while  a  true  insight  into  the  mental  processes  which 
may  bring  about  unhappiness,  anti-social  attitudes,  nervous  and  mental  breakdowns,  will 
not  only  give  the  family  physician  the  opportunity  of  recognizing  the  importance  of  such  in 
their  early  stages  and  aborting  them— thus  benefiting  society,  but  will  give  him  an  interest 
in  many  patients  who  previously,  perhaps,  have  only  bored  him.  The  author  does  not  deal 
with  ordinary  text-book  psychology,  but  here  presents  the  knowledge  that  has  been  gained 
by  the  modern  study  of  psychopathology.  Here  the  psycho-aualytic  doctrines  are  mainly 
taken  as  established  and  the  work  of  Freud,  Jung  and  Trotter  as  accepted.  Thus  the 
unconscious,  psychic  determinism,  the  workings  of  the  libido,  repression,  mental  conflict, 
dreams,  rationalization,  the  various  instincts  and  complexes  are  dilated  upon.  The  writer  is 
evidently  an  enthusiast,  and  puts  his  matter  in  a  clear  and  highly  interesting  way.  No 
serious  exception  can  be  taken  to  anything  the  author  says,  though  psychologists  of  an  older 
school  would  regard  much  as  debatable.  The  title  correctly  describes  the  contents,  which 
can  be  highly  recommended  without  any  reservations. 

Pasteur  :  the  History  of  a  Mind.  By  Emile  Duclaux.  Translated  by  Erwin  F.  Smith  and 
Flohkncf,  Hiodges.  Illustrated;  pp.  xxxii  +  363.  Price21s.net.  Philadelphia  and 
London  :  W.  B.  Saunders  Company,  1920. 

First  published  in  1896,  in  France,  the  senior  translator,  in  the  introduction  to  the 
present  book,  said  that  when  he  read  it  for  the  first  time  he  wrote  on  its  margin  :  "  The 
most  useful  book  I  have  read  in  a  long  time."  Ten  years  later  he  sees  no  reason  for  altering 
his  judgment ;  hence  this  illuminating  sketch  of  the  intellectual  life  of  one  of  the  greatest 
sons  of  Franco  is  now  available  for  English  readers.  Duclaux  is  a  capital  Boswell,  and 
possesses  himself  a  genius  of  liisovvn.  Of  him  Madame  Duclaux  concludes  her  biography 
with  these  words,  in  which  many  will  concur:  "  LVimo  la  plus  modeste,  la  plus  desiiiterrssce, 

ct  une  des  plus  justes  do  ce  temps.''     Throughout  the  1 k  we  are  fascinated  by  the  manner 

in  which  our  guide  leads  us  on  through  the  many-chambered  temple  of  the  mind  of  the  great 
French  physicist,  chemist,  mioroscopist,  and  pathologist,  who  little  foresaw  that  his  re- 
searches in   crystallography  would   end   in   his  discovery  of  the  means  for  preventing  rallies. 
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His  life  work  is  presented  in  eight  sections,  each  representing  connected  Btepa  in  the  evolution 
of  his  mind.  Thus  we  see  that  the  idea  that  guided  Pasteur  in  his  work  on  fermentation 
arose  from  an  observation  he  had  made  during  the  study  of  the  rotary  power  of  certain 
crystals.  He  was  not  a  physiologist,  but  he,  nevertheless,  undertook  to  study  silkworm 
disease  in  Southern  France,  a  work  that  occupied  six  years,  incidentally  placing  the  great 
questions  of  contagion  and  heredity  upon  an  experimental  basis.  His  studies  of  the  cause  of 
fermentation  in  beer,  wine,  and  vinegar,  enabled  Pasteur  to  assert  with  assurance  that  the 
anthrax  bacillus  was  the  sole  cause  of  anthrax  in  the  note  of  April  30,  1877,  though  the  proof 
which  it  set  forth  had  been  previously  made.  From  this  time  forward  his  wonderful  insight 
divined  that  he  possessed  a  weapon  for  combating  microbic  diseases  which  his  predec- 
had  not.  His  was  the  observation  that  the  inoculation  into  an  animal  of  a  filtered 
culture  of  the  organism  of  a  disease  produces  symptoms  similar,  though  less  profound, 
than  the  disease  of  which  that  particular  organism  is  the  cause.  From  his  triumphs  in 
connexion  with  anthrax  vaccination,  in  1881,  it  was  but  a  short  step  towards  the  final  goal, 
the  discovery  of  the  prophylaxis  of  rabies.  There  is  an  annotated  list  of  persons  mentioned 
in  the  book,  and  several  interesting  photographs. 

An  Atlas  op  the  Primary  and  Cutaneous  Lesions  of  Acquired  Syphilis  in  the  Male. 
By  Charles  F.  White,  O.B.E.,  M.B.,  and  \Y.  Herbert  Brown,  M.I).  With  a  fore. 
word  by  Lieutenant-General  Sir  John  Goodwin,  K.C.B.,  O.M.G.,  D.S.O.  With  ± 
coloured  plates  and  31  illustrations ;  p.  vii  +  32.  Price  27s.  Gd.  net.  London  :  John 
Bale,  Sons  and  Danielsson,  1920. 

Owing  to  the  hold  which  the  pathological  aspect  of  venereal  diseases  has  obtained  on  the 
mind  both  of  the  profession  and  of  the  public,  a  circumstance  which  must  lead  to  the  lack  of 
support  the  profession  will  get  from  the  public  when  any  gaps  in  knowledge  become  evident, 
we  cordially  welcome  a  volume  dealing  almost  exclusively  with  the  clinical  side.  This  book 
is  a  brief  analysis  of  19,000  cases,  those  most  typical  being  illustrated  with  coloured  plates  and 
photographs.  As  chief  attention  is  given  to  the  primary  lesion,  this  atlas  should  prove  of  the 
greatest  value  to  the  beginner,  since  the  surest  and  quickest  way  to  diagnose  a  sore  is  with 
the  naked  eye.  The  photographs  are  excellent,  but  the  coloured  plates  are  not  up  to  the 
standard  generally  reached  nowadays. 

A  Manual  op  Venereal  Diseases  for    Students.    By   L.  W.  Harrison,   D.S.O  ,   M.B. , 
Ch.B.,  M.R.C.P.E.     With   333  illustrations  in  the  text  and  21  plates  ;  pp.  xv  -  360. 
Price  16s.  net.     London  :  Henry  Frowde,  Hodder  and  Stoughton.  Ltd.,  1920. 
This  book  will  scarcely  fulfill  its  purpose,  as  students  require  food  for  thought  or  inquiry, 
and  not  simply  mere  statements  of  current  opinion.     Greater  attention  is  devoted  to  the 
pathological  than  to  the  clinical  aspect ;   this  is  especially  noticeable  in  the  pages  devoted  to 
venereal  diseases  in  women  and  children.    As  the  present  day  treatment  is  new  and  is  falling  far 
short  of  our  expectations,  it  would  have  been  wiser  to  warn  the  student  of  the  inere  . 
nervous  syphilis,  and  to  have  instructed  him  as  to  how  to  hand]  metallic  intoxication 

and  those  severe  recurrences  which  resist  all  treatment,  and  which  are  now  so  common.     The 
coloured  illustrations  do  not  reach  the  standard  of  present-day  requirements,  and  we  think 
that  as  few  instruments  as  possible  should  be  depicted,  as  chronic  urethritis  today  is  i 
often  of  instrumental  than  of  gonococcal  origin.    What  the  student  of  today  mainly  n. 
to  know  is  how  the  handling  of  venereal  diseases  now  compares  with  the  treatment  in  \ 
before    the    salvarsau   era.      The   important    clinical    work    he   can  pick    up  iu    a  venereal 
hospital  only. 

Orthop.pdics  for  Practitioners:  an  Introduction  to  the  Practical  Treatment  ok  the 

CoMMONEB   IMiokmhtis.     Bj   Paul  BERNARD  EtOTH,   Ml'...  Ch.B  Aherd.,   F.R 

With  57  illustrations;  pp.  xii  +  196.     Price  LOs.  6d.  net.     London:  Edward  &i 
L920. 

This  book  does  not  pretend  to  be  B  complete  treatise  ox   ti 
It  represents,  however,  certain  aspects  of  the  treatment  of  deformities,  and  ex; 
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personal  opinions  of  the  author.  These  appear  to  be  lacking  neither  in  decision  nor  definition, 
and  some  of  them  differ  strongly  from  those  held  by  orthopaedic  surgeons  of  great  experience. 
We  refer,  as  examples,  to  Mr.  Roth's  sweeping  condemnation  of  the  practice  at  orthopaedic 
hospitals  of  applying  walking  instruments  in  the  treatment  of  congenital  club  foot,  and  of 
the  practice  of  allowing  some  weight  to  be  borne  on  the  end  of  the  stump  in  the  fitting  of 
artificial  limbs.  The  book  is  written  in  a  colloquial  style,  which,  however,  leaves  no  doubt  as 
to  the  author's  meaning. 

Lectures  on  Venereal  Diseases.     By  Leonard  Myer,  F.R.C.S.     Pp.  88.     Price  6s.  net. 
London  :  The  Albany  Press,  1919. 

This  book  is  designed,  according  to  the  author,  to  meet  the  requirements  of  nurses,  mid- 
wives  and  masseuses,  and  those  members  of  the  general  public  interested  in  the  subject.  The 
subject  matter,  therefore,  is  simply  written  and  clearly  put,  but  we  think  it  is  too  curtailed 
to  be  of  any  real  value.  A  little  knowledge  is  a  dangerous  thing — in  venereal  diseases  perhaps 
more  than  in  any  others.  Treatment  is  omitted,  because  by  law  it  must  not  be  undertaken 
by  an}'  person  not  legally  qualified  to  practise  medicine.  The  book  is  dedicated  to  St.  Paul's 
Hospital. 

The  X-Ray  Atlas  of  the  Systemic  Arteries  of  the  Body.  By  H.  C.  Orrin,  O.B.E., 
F.R.C.S. Ed.  With  21  plates,  pp.  91.  Price  12s.  6d.  net.  London  :  Bailliere,  Tindall 
and  Cox,  1920. 
It  is  so  difficult,  at  the  present  time,  to  obtain  bodies  for  dissection  or  for  operative- 
surgery  classes  that  any  means  by  which  an  accurate  knowledge  of  anatomical  details  can  be 
obtained  is  sure  of  a  welcome.  More  especially  is  this  the  case  when  a  visual  memory  can 
be  cultivated.  An  X-ray  atlas  of  the  arteries  of  the  body  should  prove  of  great  value,  and  the 
present  volume,  as  a  first  attempt,  will  be  examined  with  great  interest.  Unfortunately  the 
"subject"  available  was  only  a  full-time  fcetus,  and  the  author  says  nothing  about  the 
similarities,  or  comparative  relations,  of  adult  vessels.  Moreover  he  has  been  able  to  give 
only  six  stereoscopic  plates  and  they  are  necessarily  small,  yet  it  is  by  stereoscopic  vision 
alone  that  the  relations  of  parts  can  be  appreciated.  To  read  single  plates  requires  no  little 
practice  and  great  clarity  of  anatomical  memory,  so  that  perhaps  the  most  striking  feature 
at  a  first  glance,  is  the  number  of  unnamed  vessels.  It  will,  it  seems,  require  most  pains- 
taking individual  instruction  to  enable  the  teacher  to  pass  on  his  knowledge  to  a  new  student. 
The  author,  in  times  of  peace,  will  certainly  be  able  to  produce  a  larger  and  better  book  on 
similar  lines. 

Diathermy   in   Mf.dical  and   Surgical  Practice.     By  Claude  Saberton,  M.D.     Illus- 
trated ;  pp.  xii  -j-  138.     Price  7s.  6d.  net.     London  :  Cassell  and  Co.,  Ltd.,  1920. 

In  his  preface  the  author  states  :  "  The  aim  of  this  little  book  is  to  serve  as  a  guide  to 
students  and  practitioners  who  wish  to  master  the  technique  of  diathermy,  and  to  appraise 
its  place  in  the  treatment  of  disease."  In  point  of  fact,  this  little  volume  is  the  only  English 
complete  monograph  that  has  hitherto  been  published  on  this  now  important  method  of 
treatment. 

First  demonstrated  in  England  by  Professor  Nagelschmidt  of  Berlin  at  St.  Bartholomew's 
Hospital  in  l'.UO,  the  potentialities  of  diathermy  for  good  were  soon  recognized,  with  the 
result  that  its  employment  lias  been  more  and  more  extended  for  a  variety  of  morbid 
conditions  both  medical  and  surgical.  With  the  exception,  however,  of  Nagelschmidt's 
"  Lehrhuch  der  Diathermic,"  published  in  1913,  the  literature  of  the  subject  has  been 
restricted  to  various  articles  in  medical  and  scientific  periodicals,  do<  always  accessible,  and 
to  sundry  chapters  in  certain  books  on  medical  electricity.  Accordingly  this  volume  Domes 
at  an  opportune  moment  to  inert,  a  decided  want. 

The  book  is  divided  into  three  parts.     Part  [,  Technique,  deals  with  the  production  of 

high   frequency  currents,  and  the  various  models  <>f  diathermic  apparatus,  the 

i oal  properties  and  physiological  effi  liathermio  currents,  and    the   methods  of 

application.     Part  11  explains  Medical  applications  of  Diathermy,  and,  In  Part  111,  Surgical 
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Diathermy,  the  author  gives  his  own  experiences  and  quotes  largely  from  those  of  others. 
He  also  touches  upon  ionization  and  other  methods  of  treatment  which  are  sometimes 
combined  with  diathermy. 

The  book  contains  a  great  deal  of  useful  information,  but  some  of  the  illustrations  are 
reproduced  on  too  small  a  scale,  and  some  of  the  descriptions  are  slightly  lacking  in  clea; 

At  the  end  of  his  preface,  the  author  remarks  that  this  therapeutic  method  "  should  not 
be  given  by  unqualified  operators,"  and  he  utters  a  note  of  warning  against  the  administra- 
tion of  electrical  treatment  of  any  kind  whatever  by  the  untrained.  Anyone  acquainted  with 
diathermy  must  be  aware  that  if  successful  results  are  to  be  obtained,  strict  attention  to 
correct  technique  must  be  rigidly  observed. 

The  section  devoted  to  bibliography  is  very  full  and  will  be  found  extremely  useful. 

Rheumatism  and  Arthritis.  By  Halph  Stockman,  M.D.  Pp.  vii  -f  132.  Price  15s.  net. 
Edinburgh  :   W.  Green  and  Son,  1920. 

The  title  of  this  book  hardly  does  justice  to  its  scope.  It  is  really  a  complete,  though 
concise,  treatise  on  all  the  medical  forms  of  arthritis — with  the  exception  of  gout — as  well  as 
on  those  conditions  which  have  been  included  vaguely  under  the  term  "  rheumatism.'' 
Acute  rheumatism  is  dealt  with  first  and  then  fibrositis  in  its  different  manifestations.  The 
author  admits  the  difficulty  of  constructing  any  satisfactory  classification  of  the  chronic 
forms  of  arthritis,  but  the  divisions  which  he  adopts  are  clinically  convenient.  A  chapter  is 
devoted  to  chronic  non-suppurative  arthritis  (which  he  subsequently  divides  into  rheumatoid 
arthritis  and  chronic  infectious  arthritis)  and  one  to  arthritis  of  known  causation  (scarlatinal 
rheumatism,  syphilitic  arthritis,  &c).  Chronic  osteo-arthritis  is  described  separately  and  the 
historical  sections  of  the  book  are  of  particular  interest  and,  as  might  be  expected  from  the 
author,  treatment  is  dealt  with  very  fully  and  clearly.  The  photographic  illustrations,  both 
clinical  and  pathological,  are  numerous  and  excellent. 

Grandes  et  Petites  Obesites.  Cure  Radicale.  Par  Dr.  Francis  Heckel.  Second 
edition.  With  12  plates  and  GO  figures.  Pp.  ii  -\-  537.  Price  15  fr.  net.  Paris : 
Masson  et  Cie,  1920. 

The  second  edition  of  Dr.  Francis  Heckel's  work  on  obesity  has  been  thoroughly  revised 
and  brought  up  to  date  since  the  appearance  of  the  first  edition  in  1911.  Although  this 
volume  is  smaller  than  its  predecessor,  owing  to  condensation  in  certain  parts,  it  deals  more 
fully  with  others,  the  sections  on  which  have  been  entirely  re-written,  notably  the  chapters 
devoted  to  pathology  and  treatment.  These  are  based  upon  a  study  of  4,000  cases.  In  the 
first  chapter  normal  and  pathological  stoutness  are  defined  and  contrasted,  and  the  import- 
ance of  the  coefficient,  fat  to  muscular  tissue,  iu  the  classification  is  insisted  on.  In  the 
next  chapter  the  aetiology  of  obesity  is  discussed,  and  this  is  followed  by  sections  dealing  with 
the  symptoms  and  complications.  The  pathogenesis  of  various  forms  of  ex©  - 
is  then  considered  and  leads  to  a  discussion  of  the  evolution,  diagnosis,  and  prognosis.  In  the 
chapter  on  treatment  the  methods  employed  iu  the  past  are  first  described  ami  criticized, 
then  the  author  deals  with  the  means  lie  now  adopts  for  reducing  fat  in  different  types  of 
case.  An  appendix  is  devoted  to  the  description  of  characteristic  ease-  and  to  tables  of  food 
materials,  &c.  The  text  is  illustrated  by  photographic  reproductions  of  different  tvpes  of 
obesity  and  the  effect  of  treatment  upon  them. 

Dr.   G.   Herschell's   Text-book   of  Indigestion.     Revised  and  rewritten  by  Ajdolph> 
Abrahams,  O.B.E.,   M.D.Camb.,  M.R.C.P.Lond.     Fourth  edition.     With 
pp.  vii    }   228.     Price  10s.  6d.     London:   Edward  Arnold,  1920. 
Dr.  George  Herschell's  Text-book  on   [ndigestion  appears  to  have  fill. 
passed  through  three  editions,  the  last  of  which  appeared  in  1906.     A  fourth  edition 
contemplated,  but  its  publication  was  delayed  and  eventually  prevented   by  the  death  of  the 
author.      On    taking   up    Dr.    Ilersehell's   work    the    present    author    found    that  such  radical 
ohanges  had  taken  place  in  our  conception  of  functional  diseases  of  the  alimentary  tract,  and 
so   much    new  work  had   been  done,  especially  on  radiographical  lines,  since  the  last  editiou. 
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that  it  was  necessary  to  re-write  the  whole  book.  la  doing  so  he  departed  somewhat  from 
the  idea  of  former  editions,  and  decided  to  include  organic  diseases  of  the  stomach  as  well 
as  functional  disorders.  After  considering  the  processes  of  normal  digestion,  he  discusses  the 
nature  and  causes  of  indigestion,  and  then  proceeds  to  describe  the  investigation  of  a  case, 
dealing  in  turn  with  the  clinical  symptoms  and  history,  the  physical  examination  of  the 
patient,  intragastric  methods  and  technique,  and  the  examination  of  the  stools.  The 
symptoms,  diagnosis,  and  treatment  of  acute  indigestion,  chronic  gastritis,  gastric  and 
duodenal  ulcer,  malignant  disease  of  the  stomach,  dilatation  of  the  stomach,  pancreatic  indi- 
gestion, reflex  dyspepsia,  dyspeptic  symptoms  associated  with  non-gastric  organic  affections, 
and  nervous  indigestion  are  dealt  with  in  successive  chapters.  In  an  appendix  an  account 
of  the  preparation  of  foods  for  dyspeptics  by  the  late  Dr.  Herschell  is  reproduced  substantially 
unaltered  from  previous  editions. 

The  Blind  :  Their  Condition  and  the  Work  being  done  for  them  in  the  United  States. 
By  Harry  Best,  Ph.D.  Pp.  xxviii  +  763.  Price  $i.  New  York  :  The  Macmillau 
Co.,  1919. 
This  book  of  nearly  800  pages  discusses  the  question  of  the  blind  as  it  is  presented  in  the 
United  States.  Tbe  subject  is  divided  into  seven  parts  :  (1)  General  condition  of  the  blind, 
(2)  blindness  and  the  possibilities  of  its  prevention,  (3)  provision  for  the  education  of  blind 
children,  (4)  intellectual  provision  for  the  adult  blind,  (5)  material  provision  for  the  blind, 
(6)  organizations  interested  in  the  blind,  (7)  conclusions  with  respect  to  the  work  for  the 
blind.  From  lists  shown  in  three  appendices,  the  United  States  contains  forty-six  schools 
for  educating  the  blind,  in  institutions,  exclusive  of  nine  day  schools,  fourteen  homes  for 
the  adult  blind,  seven  homes  for  blind  children,  and  thirty-nine  industrial  establishments 
for  the  blind.  Much  attention  in  America  is  now  being  directed  to  preventive  measures 
against  blindness,  namely  the  prevention  of  purulent  conjunctivitis  in  infancy,  the 
prevention  of  trachoma,  the  prevention  of  loss  of  sight  occurring  from  injuries  and 
accidents,  and  from  industrial  conditions.  A  special  organization,  of  wide  co-operation,  has 
been  formed  to  deal  with  these  questions,  and  it  is  engaged  in  a  campaign  to  educate  the 
public  and  to  secure  the  necessary  measures  for  improvement.  From  the  evidence  he  has 
been  able  to  collect  the  author  is  in  a  position  to  aunounce  that,  taking  the  situation  as  a 
whole,  there  is  little  question  that  headway  is  being  made  in  the  prevention  of  blindness, 
and  that  blindness  in  the  United  States  is  tending  to  decrease,  though  perhaps  very  slowly 
as  yet. 

Physiologie    Normale    et    Pathologique    des    Reins.     Par    L.    Ambard.      Deuxiemo 
edition.     Pp.  368.     Price  18  fr.  net.     Paris  :  Masson  et  Cie,  1920. 

In  this  work  the  author  almost  entirely  confines  himself  to  the  views  of  the  French 
school.  In  dealing  witli  the  normal  kidney  he  intentionally  omits  what  he  describes  as  "the 
classsical  physiology  of  tbe  kidney,"  and  limits  himself  to  an  elaborate  study  of  the  con- 
centrating powers  of  the  organ.  This  capacity  for  concentrating  substances  which  occur  in 
minimal  quantities  in  the  blood-stream,  and  eliminating  them  in  much  higher  concentrations 
in  the  urine,  be  regards  as  tbe  most  important  expression  of  renal  function.  After  describing 
methods  \>y  which  the  maximum  concentration  of  urea  in  the  urine  can  be  evoked  in  man 
and  in  the  dog,  and  discussing  the  significance  of  the  test,  he  proceeds  to  describe  his  well- 
known  constant  of  urea  excretion.  He  demonstrates  the  identity  of  the  urea  constant  with 
the  constants  of  other  substances  which  are  excreted  by  the  kidney  without  attaining  a 
threshold  value  in  the  blood,  such  as  iodine,  ammonia  and  sulphates.  Working  on  the 
assumption  that  the  urea  constant  holds  also  for  substances  which  must  attain  a  certain 
threshold  value  in  the  blood  before  they  can  be  eliminated  by  the  kidney,  he  is  able  to 
calculate  the  threshold  for  these  Bubstancea  in  individuals  in  whom  the  urea  constant 
has  been  determined.  The  thresholds  for  glucose  and  chlorides  are  exhaustively  dealt 
with.  It  may  be  pointed  out  that  the  fixity  of  the  constant  in  the  individual  lias  recently 
been  questioned  by  various  authors,  and  that,  it,  has  been  suggested  that  its  variations  in  the 
normal  are  considerable.     In  the  second  half  of  the  book  he  deals  with  the  diseased  kidney 


65 

from  the  standpoint  of  function.  Cases  of  nephritis  are  differentiated  into  azotsemic, 
cedematous,  and  mixed  groups.  In  the  cedematous  group  the  excretion  of  the  threshold  sub- 
stances is  impaired,  while  the  non-threshold  substances  are  excreted  in  a  normal  manner.  In 
the  azotsemic  group  the  power  of  eliminating  the  non-threshold  substances  is  diminished, 
and,  according  to  the  author,  the  efficient  excretion  of  the  threshold  substances  is  due  to 
a  lowered  threshold.  Such  changes  in  the  threshold,  if  Ambard's  theory  of  the  identity  of 
the  constant  in  the  two  classes  of  substances  is  correct,  are  obviously  the  only  mechanism 
by  which  threshold  substances  could  still  be  apparently  normally  eliminated,  when  the 
power  of  excreting  non-threshold  bodies  has  been  largely  lost.  The  book  concludes  with 
chapters  on  the  general  symptoms  of  nephritis,  prognosis  in  nephritis,  and  on  the  testing 
of  renal  function  in  surgery  No  attempt  is  made  to  correlate  functional  defects  with  the 
findings  of  morbid  anatomy. 

A  Text-book  of  Ophthalmic  Operations.  By  Harold  Grimsdale,  M.B.,  P.R.C.S.,  and 
Elmore  Brewerton,  F.R.C.S.  Second  edition.  With  129  figures;  pp.  vii  +  438. 
Price  18s.  net.     Loudon  :  Balliere,  Tindall  and  Cox,  1920. 

Since  the  first  edition  of  this  work  was  published,  about  thirteen  years  ago,  many  changes 
have  taken  place  in  the  operative  treatment  of  diseases  of  the  eye.  It  has  therefore  been  the 
first  object  of  the  authors  to  bring  their  work  up  to  date,  while  preserving,  as  far  as  possible, 
the  origiual  lines  upon  which  it  was  first  designed.  In  keepiug  with  this  object  certain 
operative  procedures,  formerly  described,  have  been  omitted,  while  a  chapter  has  been  added 
on  operations  on  the  conjunctiva,  as  well  as  one  on  the  treatment  of  retained  foreign  bodies. 
Again  the  developments  which  have  taken  place  in  the  operative  treatment  of  glaucoma, 
during  the  past  few  years,  have  necessitated  the  chapter  on  this  subject  being  re-written.  The 
feature  of  the  first  edition,  namely,  diagrammatic  illustrations,  in  preference  to  photographic 
reproductions,  has  been  retained  throughout.  The  useful  plan  has  been  followed  of  adding 
to  each  of  the  more  important  chapters  a  bibliography  of  the  papers  referred  to  in  the  text. 
At  present  this  work  is  the  only  one  on  the  subject  in  our  language,  thus  placirjg  it  in  a 
position  which  will  commend  it  to  those  for  whom  it  has  been  compiled. 

Henry  Quin,  M.D.,  President  and  Fellow  of   the    King    and    Queen's    College    of 
Physicians   in   Ireland,    and     King's    Professor    of    the   Practice    of    Phy.-i 
(17181891).      By  T.  Percy  C.  Kirkpatrick,  M.D.,  M.R.I. A.     Illustrated;  pp.   66. 
Price   10s.  6d.   net.     Dublin  :    The  University  Press,  1919. 

Henry  Quin  was  the  son  of  Thomas  Quin,  a  Dublin  apothecary  of  some  note  in  the  early 
part  of  the  eighteenth  century,  who  himself  is  presumed  to  be  a  kinsman  of  Mark  Quin. 
apothecary,  who  was  Lord  Mayor  of  Dublin   iu  1667.     Born  in   1717  or   171S,  Henry  Quin 
entered  Trinity  College  from  a  private  school  in  1733,  taking  his  bachelor's   degree  in   arts 
four  years  later.     He  graduated  in  medicine  iu  the  University  of  Dublin  in  1743,  becoming 
M.D.  Padua  in  1749.     He  was  elected,  after  examination,  King's  Professor  of  Physio  in   the 
medical  school  of  Trinity  College  in  the  same  year,  and  was  soon  afterwards  elected  a  Fellow 
of  the  King  and  Queen's  College  of  Physicians  in  Ireland.     He  embarked  upon  a  fashionable 
practice  in  Dublin,  and  married  iu  1753  Miss  Anne  Monck,  whose  family  was  "  coi 
belonging  to  the  most  exclusive  social  circle. "     In  1762  he  purchased   the  lease  of   No.    101, 
St.   Stephen's   Green,  which  is  now  the  "St.    Patrick's  Nurses'   Home."     He  was  elected 
Registrar  of  the  College  of  Physicians  in  1754,  and  in  1757  he  was  chosen  Censor.     11 
at  this  time  Inspector  of  the  Apothecaries'  Shops.     After  only  four  years  as  Fellow,  i 
first  elected  President  on  St.  Luke's  Day,  175S,  and  he  was  subsequently  chosen  six  tin. 
till  that  office.      Henry  Quin  was  an   accomplished  musician,  and  v.  ,  .uly  into  I 

in  the  collection  of   cameos  and  intaglios,  and  afterwards   taught    and  encouraged  James 
Tassic    in    the    art    of  making    pastes.       He  amassed   a   considerable    fortune,  and    in   1771 
he  purchased  the  property  of  Borleigb,   in  Co.   Wexford.      He  died  in   1701,   leaving  three 
sons  and  three  daughters.       There  is  much   in  the  book   to   interest     the    antiquarian 
historian. 
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Fractures,  Compound  Fractures,  Dislocations  and  their  Treatment  :  with  a  Section 
on  Amputations  and  Artifcial  Limbs.     By  John  A.  C.  Macewen,  M.B.,  CM. ;  B.Sc. 
With  43  plates  and  61  diagrams  ;    pp.  xii  +  285.       Price  12s.    6d.   net.      Glasgow  ; 
Maclehose,  Jackson  and  Co.,  1919. 
In  the  first  section  of  this  book  the  author  deals  with  fractures  in  general — their  varieties, 
the  natural  processes  of  repair  and  complications.     The  next  section  is  devoted  to  individual 
fractures — those  of  the  skull,  vertebrae,  face,  clavicle,  ribs,  upper  limb,  and  lower  limb,  being 
considered  in  turn  and  their  treatment  described  and  clearly  illustrated.     Dislocations  are 
next  dealt  with  in  order  corresponding  to  that  of  the  different  fractures  ;  congenital  disloca- 
tions being  briefly  noticed.     Pathological  dislocations  are  also  considered.     The  last  section 
deals  with  the  treatment  of  shock  and  the  choice  of  anaesthetic  and  the  question  of  operating 
in  cases  in  which  shock  is  present.     Amputations  and  artificial  limbs  are  described  with 
many  illustrations,  including  one  of  the  author's  machine  for  making  wooden  sockets  from 
plaster  casts  of  stumps.     The  plates  are  taken  from  a  collection  of  photographs  by  Sir  Wm. 
Macewen  and  the  author,  and,  like  the  diagrams,  are  all  very  clear.     The  experience  of  tb 
war  as  applied  to  fractures  is  fully  reflected  in  this  work. 

Physiological  Principles  in  Treatment.  By  W.  Langdon  Brown,  M.A.,  M.D.Cantab., 
F.R.C.P.  Fourth  edition.  Pp.  vii  +  427.  Price  8s.  6d.  net.  London :  Bailliere, 
Tindall  and  Cox,  1919. 

The  new  edition  of  this  popular  book  has  been  revised  in  the  light  of  the  latest  knowledge, 
and  the  chapters  on  diabetes  and  acid  intoxications  have  been  almost  entirely  re-written,  but 
there  has  been  no  great  addition  of  new  matter. 

Prostatectomie  sous  Anesthesie  Locale.  Par  Victor  Pauchet.  Complications,  Soins 
Consecutifs.  Par  R.  de  Butler  D'Ormond.  With  20  illustrations ;  pp.  25. 
Price  5  fr.     Paris  :  Maloine,  1919. 

In  this  book  a  short  and  very  lucid  description  is  given  of  the  author's  method  of 
operation  in  cases  of  enlarged  prostate.  He  employs  local  or  regional  anaesthesia,  and  the 
first  part  of  the  book  deals  with  this.  The  special  points  brought  out  are  first  the 
determination  of  the  renal  function  by  the  methylene  blue  test,  the  removal  of  sufficient 
mucous  membrane  of  the  floor  of  the  bladder  to  avoid  an  obstructing  flap  after  the  operation 
and  the  employment  of  gauze  packing  and  Carrel's  tubes  for  insertion  in  the  cavity  left 
after  removal  of  the  prostate  in  septic  cases.  The  illustrations  are  excellent,  and  the  book 
can  be  confidently  recommended  to  those  interested  in  the  subject. 

Traitement  Chirurgical  des  Affections  de  l'Estomac.  Par  Victor  Pauchet.  With 
90  illustrations  ;  pp.  72.     Price  12  fr.     Paris  :  Maloine,  1919. 

This  book,  or  more  properly  atlas,  for  barely  one  quarter  of  the  space  is  given  to 
letterpress,  deals  essentially  with  the  operative  surgery  of  gastric  affections.  In  it  the 
author  describes,  with  the  aid  of  most  admirable  drawings,  his  own  particular  technique  and 
methods  of  dealing  with  gastric  and  duodenal  ulcer  and  gastric  carcinoma.  He  is  a  firm 
believer  in  local  and  regional  anaesthesia  for  all  gastric  operations,  and  gives  a  clear 
description  of  the  technique  he  employs.  His  method  of  obtaining  access  to  the  posterior 
wall  of  the  stomach  by  reflecting  upwards  the  whole  of  the  groat  omentum  from  the  colon 
is  one  which  commends  itself,  and  is  perhaps  the  feature  of  the  book.  This  book  can  be 
strongly  recommended  to  all  who  are  interested  in  gastric  surgery,  for  in  its  way  it  is  a 
masterpiece  of  terse  and  graphic  exposition. 
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Note. — The  Occasional  Lectures  in  the  Society's  Proceedings  are  indicated  by  the  abbrevia- 
tion Occ.  Lect.  They  are  placed  first  in  the  bound  volumes  under  the  headiDg 
"General  Reports."  They  are  followed  by  the  Proceedings  of  the  Sections,  which 
are  arranged  alphabetically,  each  Section  being  separately  paged.  The  Proceedings 
of  the  Sub-sections  of  Orthopaedics  and  Proctology  are  included  in  the  Section  of 
Surgery  and  indicated  by  the  abbreviations  Orth.  and  Prod,  preceding  the  numerals. 
The  page  references  indicated  by  the  numerals  under  the  heading  Anasth.  &. 
Laryng.  refer  to  the  combined  discussion  held  by  the  Sections  of  Anaesthetic.^  and 
Laryngology,  the  report  of  which  appears  in  the  bound  volumes  immediately  after 
the  reports  either  of  the  Section  of  Anaesthetics  or  the  Section  of  Laryngology. 
N.B. — The  Section  of  History  is  printed  as  a  separate  Supplement,  with  a  separate 
index,  and  is  only  supplied  to  those  who  make  application  for  it  at  the  beginning 
of  the  Session. 


Abbe,  Robert,  case  of  tumour  on  kidnev  (quoted), 

Obst.  114 
Abdominal-perineal  excision  of  rectum,  followed 

by  intestinal  obstruction  and  gangrene  of 

terminal   portion    of    colon,  case  (W.   B. 

Gabriel),  Proct.  244 
Abdominal  symptoms  in  typhus  fever,  Med.  74 
wall,    microscopical    appearances     in     case    of 

lipodystrbphia  progressiva,  Child.  3 
Abscess,  dental,  of  nasal  septum  (Dan  McKenzie), 

Laryng.  161 
extradural,   frontal  sinus  suppuration,  Laryng. 

138 
formation,    repeated,    in    congenital   redundaut 

external  meatus, excision  (Pan  McKenzie), 

Otol.  5 
Acanthosis  nigricans,  case  (II.  YY.  Barber),  Derm. 

3;  case  (H.  MacCormac),  Derm.  115 
Accessory   sinuses,    nasal,    involvement  in    com- 
pound fractures  of  bony  orbit,  Laryng.  17 
Accommodation    paralysis   common   to   multiple 

neuritis  and  post-diphtheritic   paralysis, 

Ncitr.  54,  55 
following  ulceration  of  perineum,  Neur.  55 
Achalasia  of  cardia  (Hurst's),  see  (Esophagectasia, 

r\i  reme 
Achondroplasia,   case   (W.   T.    Gh    Pugh),   Orth. 

217 
Acid  and  alkali,  boiling  antitryptio  suspension  in. 

Path.  L2 
antitrypsin  destroyed  by,  cannot  be  restored  by 

neutralization,  Path.  32,  .">s 
Acids,  effects  on  serum  antitrypsin,  experiments 

showing,  Path.  19,  20  ' 
Acidosis  as  cause  of  rickets,  Tfa  ■ 


Acne,  oil,  two  cases  of.  Derm.  136 
Acromegaly    accompanying    pituitary     tumour, 
Surg.  51,  52,  54 
resulting   from   excessive   activitv  of   pituitary 

gland,  Surg.  36 
witli  pituitary  tumour,  cases  operated  on,  Sur>i. 

42,  43 
with   Recklinghausen's  disease,  case  of,   Derm. 
L24 
Actinism,   high   degree   of,    required    in    X-ravs, 

Electr.  75 
Actinomycosis  of  face  and  neck  cured  by  radium, 
exhibition  by  slides  (Heyerdahl),  2 
55 
of  thoracic  wall  (A.  Evans),  C. 
(?)  of  tonsil  (C.  Potter  and  M.  Per.;. 

Active  service,  prevention  of  disease  on  (Sir  John 

Goodwin),  Il'<ir  14-30 
Activity  in  development  of  physical  training,  Occ. 

Lect.  -2-2 
Adamson.  H.  Ci. — A  treatment  for  lupus  vulgaris 
Derm.  134 
discussion  on  case  for  diagnosis.  Derm. 
143 
of  extensive  eruption  following  prolonged  ad- 
ministration oi 
of  lupus  pernio,  Dim 
on  epithelioma  adenoides  cystioum  of  Bi 

Derm.  -2 
on  granuloma,  Dm  m,  184 
lupus  erythem  .  tted  with  .;  i 

streptococcal  \ 
lupus  treated  by   brass  paste  and  bro,  .' 
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Adamson,  H.  G. — Discussion  on  multiple  infective 
lymphangio-endotheliomata,  Derm.  21 
on  multiple  granuloniata,  Derm.  114 
on  multiple  pigmented  hemorrhagic  sarcoma, 
Derm.  14 
multiple  xanthoma  in  a  boy,  Derm.  23 
Adenoids,    dense   growth   in   nasopharynx   simu- 
lating (Sir  J.  D.  Dundas-Grant),  Laryng. 
154 
effect  of,  on  the  young,  Otol.  1 
removal  of,  operations  for,  anaesthetic  technique, 
Ancesth.  &  Laryng.  7 
Adeno-fibro-myxoma  of  nares  and  nasopharynx 
removed  by  lateral  rhinotomy  (C.  Firmin 
Cuthbert),  Laryng.  103 
Adenoma,  cystic,  of  bile-ducts  (A.  Evans),  Clin.  86 
sebaceum,  case  of  (W.  Knowslev  Siblev),  Derm. 
99 
Adenomata  of  colon,  multiple,  specimen,  Prod. 

200 
Adiposity    resulting    from    deficient    activity    of 

pituitary  gland,   Surg.  36 
Adrenal  cortex,  influence  of,  on  genital  function, 
Psych.  61 
gland  and  right  kidney,  tumour  i*i,  giving  rise 
to  secondary  deposit   in    right    humerus, 
Surg.  2 
carcinoma  of,  giving  rise  to  secondary  growths 
in  right  humerus  and  left  scapula,  Surg.  5 
malignant   growths   of,    and    renal    hyperne- 
phromas,   relative    tendency   to   produce 
bony  metastasis,  Surg.  5,  6 
section  of,  in  case  of  dementia  praecox, Psych.  49 
Adrenalin,  action  on  muscle,  Child.  37 
excess  of  secretion,  effect  on  circular  intestinal 
muscle,  Child.  37 
Adrenals,      tuberculosis      of,      associated     with 
tuberculous  cases    of    cervical   vertebrae, 
Laryng.  60 
Agar,  causes   adsorption   of   proteolytic    ferment, 
Path.  58,  61 
suspension,  intra-vascular  inoculation,  cause  of 
rapid  death  following,  Path.  61 
Age-incidence  in  tumours  of  eighth  nerve,  Otol.  139 
in  post-cricoid  carcinoma,  Laryng.  200 
in  retroplaceutal  htemorrhage,  Obst.  164 
relation  of  antirachitic  factor  in  diet  to,  Child  61 
Agglutination  with  phagocytosis,  Med.  15 

without  phagocytosis,  Med.  15 
Agglutinins,  appearance  in  Shiga's  and  Flexner's 

dysentery  compared,  Med.  34 
Air,  amount  passed  over  chloroform  in  intratracheal 
insufflation,  Ancesth.  28,  29,  30 
and   food  psssages,  foreign  bodies  impacted  in, 
removal  of,  Laryng.  217 
Air-passages,  bleeding  into,  operations  involving, 
preliminary  administration  of  morphine- 
scopolamine  in,    indications  for,  Ancesth. 
7,8 
struggling    during,    method    of     prevention, 
Ancesth.  7,  8 
examination  hy  direct  method,  Otol.  2 
intratracheal  insufflation  of  etberin  operations 
which     involve     bleeding     into     (P,     E. 
Shipway),  Ancesth.  l 
Air-raid,      emotive,     reaction    to,     registered    by 

galvanometer,  Occ.  Lect.  47,  58 
Air-stream,  interruption  in  intratracheal  iusullla- 
tion  of  ether,  Ancesth.  s.  9 


Alanin,  mode  of  application,  Laryng.  14 

whence  obtainable,  Laryng.  14 
Alastrim    and   small-pdx,   relationship   between, 
(S.  MoncktonGopeman),  Epid.  237 
smallpox  outbreak  related  to.  nature  of  disease, 
Epid.  250 
Albuminuria,  functional,  Med.  103 
incidence  of,  among  troops,  Med.  103 
in  typhus  fever,  Med.  74 
in  utero-placental  haemorrhage,  Obst.  165 
non-nephritic  (R.  L.  Mackenzie  Wallis),  Med.  96 
cases  (W.  J.  Tyson),  Med.  108 
casts  in  urine  in,  Med.  99 
globulin  in  urine  in,  significance  of,  Med.  100 
orthostatic,  Med.  104 
Alcohol  and  other  foodstuffs,  differences  between, 
Therap.  39 
as  food  in  diabetes  mellitus,  Therap.  50 
calorific  value  of,  Therap.  36 
effect  of,  on  children,  Therap.  56 
injection   of,  bilateral  destruction  of  Gasserian 
ganglia     by,      for     chronic      trigeminal 
neuralgia  (W.  Harris),  Clin.  62 
rate  of  oxidation  of,  Therap.  38,  40 
value  of,   as  therapeutic  agent,   discussion  on, 

Therap.  31-58 
vapour  and  oxygen,  therapeutic  value  and  effects, 
Therap.  44,  45 
Aleppo  boil,  see  Delhi  boil 
Alimentary  tract,  tumours  of,  innocent,  exhibition 

of,  Surg.  187 
Alkalies,    effects   on   serum   anti-trypsin,   experi- 
ments showing,  Path.  19,  20 
Alopecia,  cicatricial,  treatment,  successful  method 
of,  Derm.  17 
scarring,    or    folliculitis    decalvans,    two   cases 
(J.  H.  Sequeira),  Derm.  55 
Aluminium  wire,  winding  of  secondary  terminal 

of  induction  coil  with,  Electr.  95 
Amblyopia  (quinine)  how  resulting,  Occ.  Led.  69, 70 
Ambulances  for  trausport  of  wounded,  importance 

of,  Clin.  36 
Ammonia  coefficient,  high,  case  of  (Lady  Barrett) 

Obst.  142 
Ammonio-magnesium  phosphate  in  appendicular 

concretions,  Path.  123 
Ammonium  chloride  solution  in  atrophic  catarrh 

of  trachea,  Laryng.  120 
Amnesia,  functional,  Neur.7,  8 
Amoeba  hystolytica  in  stools  from  cases  of  arthritis 

complicating  dysentery,  Med.  36 
Amoebic  hepatitis,  see  Hepatitis,  amoebic 
Anaemia,  accompanied  by  splenomegaly  and  active 
phagocytes  in  blood    (Malin's   svndrome) 
Med.  10 
Addisonian  (pernicious), and  hemolytic  jaundice, 
difference  between  explained,  Med.  18 
vicious  over-activity  of  spleen  in,  Med.  18 
due  to  chronic   toxemia  and  septic  absorption 
associated  witli  dental  s(jim>.  Odont.  43,  52 
hsemolytic,  of  pregnancy,  Med.  19 
(Herrick's),  Med.  8 
abnormal    phagocytosis    in   Cooke's   case    of, 

Med.  10 
case   of,    accompanied    by    paroxysms,    with 

jaundice,  Med.  8 
intractable  leg  ulcers  in,  Med.  10 
resemblance  to  acholuric  jaundice.  Med.  10 
sickle-shaped  red  blood-cells  in.  Med.  8,9 
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Anaemia,  malarial,  and  acholuric  jaundice,  Med.  19 
pernicious,     effect    of     oxygen    treatment     in, 
Tlterap.  93 
oval  blood-cells  in,  Med.  7 
with  enlarged  spleen,  cases  of  (D.  H.  Paterson), 
Child:  103 
Anaemias  of  hemolytic  jaundice  group  (G.  Ward), 
Med.  1-21 
pathology  summarized,  Med.  19,  20 
relation  to  other  groups  of  amemia,  Med.  IS 
secondary,    severe,    value   of    blood    transfusion 

before  operation  in,  Obst.  149 
value  of  grouping  diseases  together,  Med.  16 
Anaesthesia  in  operations  on  thyroid  gland,  after- 
effects, Ancesth.  49 
discussion  on,  Ancesth.  45-58 
in  throat   and    nose   operations,  discussion   on, 

Ancesth.  &  Laryng.  1-28 
light,      intratracheal      insufflation     of,     under, 
Ancesth.    15,    16 
maintenance    under   preliminary    administra- 
tion of  morphine.  Ancesth.  8 
method    and  nature  of,  in  thyroid   operations, 
Ancesth.  4G 
Anaesthetic,    choice     of,    in    thyroid    operations, 
Amesth.   45 
preliminary,    administration     of,    advisability, 
Ancesth.  f>,  7,  8 
Anaesthetics,    administration,    difficulties    of,    in 
operations  for  gunshot  wounds  of  face  and 
jaw,  Ancesth.  6 
Committee     Royal     Medical     and     Chirurgical 
Society,  work  of   Joseph    Clover   in  con- 
nection with,  Ancesth.  41,  42 
general,    extraction   of   children's   teeth   under, 

Odont.  51 
in  injuries,  choice  of,  Clin.  38 
Anaphylactic    shock,    acute,   no    diminution    of 
antitrypsin   in.  Path.  61 
causation  discussed,  Bain.  37»,  Path.  61 
variations    in     antitryptic    index    in,    on    what 
dependent,  Path.  59 
"  Anaphylaxies,"  Occ.  Lect.,  145 
Anaphylaxis  and  bacterial  infection,  relation  of 
antitryptic  bitre  of  blood  to  (F.  H.  Teale 
and  E.  Bach),  Path.  4:-!.  66 
meaning  of.  agreement  a-  bo  necessary,  Bain.  37 
Anaphylotoxin,    preparation,    in    vitro,   method, 
Path.  58,  59 
production    by    substances  not    causing  adsorp- 
tion of  euzyme,  Path.  28 

in  vitro,  Path.  58 
Anatomy,  not  taught  from  preventive  standpoint, 

Occ.  Lect.  81 
Anchylosis,  see  Ankylosis 
Anderson,     II.     Graeme. — Case    of    stricture    of 

rectum,  probably  syphilitic,  Proct.  249 
Anderson,  J.  Ford.      Discussion  on  spontaneous 
rupture  of    uterus    following    administra- 
tion of  pituitary  extract.  Obst.  208 
rupture  of  uterus;    treatment   by  gauze  pack- 
ing; recovery,  Obst.  188 
Andrewes,  Sir  P.  \V.     Importance  of  preventive 

aspect  of  disease,  Occ.  Lect.  31 
Andrews,  11.  R.     Disoussion  on  recurrent  haemor- 
rhage from  laoeration  of  cervix,  Obst.  L62 

DiSOUSSion    on    report    on    the    teaching   of    ob- 

stetrics  and  gynaecology,  Obst.  51 
on  uteroplacental  haemorrhage,  Obst    184 


Aneurysm,  cirsoid,  two  cases  iK.  P.  Rowlands), 
Clin.  2-i 
of  foot,  case,  Clin.  23 
of  hand,  case,  Clin.  23,  24 
femoral,  of   (?)    rheumatic    origin    (P.    Hamill), 
Clin.  6 
Aneurysmal  varix,  traumatic,  between  cavernous 
sinus  and  end  of  internal  carotid  arterv 
(W.  G.  Spencer),  Clin.  73 
Angeiofibroma,  nasopharyngeal  (G.  W.  Dawson), 

Laryng.  34 
Angioma,   cavernous,   of   larynx,   large,   Laryng. 
180 
supraglottic    tumour    proving   to    be,   case   of, 
Laryng.  166 
Angiomata  of  larynx,  Laryng.  236 
Angina,  Vincent's,  clinical  description  by  Hunter, 

Odont.  17 
Angler,  portion  of  mandible  of,  illustrating  shed- 
ding of  teeth,  Odont.  9 
Animal  asthmas,  Occ.  Lect.  138 
Animals    and    plants,   minimum,   optimum   and 
maximum     thermal     points     for,      table 
showing,  Bain.  26 
hearing  in,  Otol.  5 

molecular  predisposition  in,  Occ.  Lect.  10S 
Ankle-joint,    right,    bony    ankylosis    cf,    treated 
with   cuneiform    osteotomv,  case    (P.    B. 
Roth),  Orth.  235 
Ankylosis,    bony,   of  knee,  fixed   at   right  angle, 
due  to  gonococcus  or  some  other  form  of 
arthritis,  case  (C.  F.  Cuthbert).  Clin.  33 
of  left  knee,  case  (P.  B.  Roth), 
of    right    ankle-joint    treated    bv    cuneiform 
(P.  B.  Roth)',  Orth.  235 
of  both  hip-joints  (R.  C.  Elmslie).  I 
of  mandible  (G.  Chubb),  Odont.  21-36 
Anopheles  maeulipennis,  cause  of  malaria  in  Mace- 
donia, Occ.  Lect.  62 
superpictus,  cause  of  malaria  in  Macedom 
Lect.  62 
Anoxaemia,  degree  of,  effect  of,  Therap.  73,  74 
Anthrax    (shaving-brush)    of    face,    recovery    (G. 

Pernet  i.  Derm.  25 
Antibodies,   local    formation,  experiments    M 
(W.  W.  G.  Topley),  Path.  144 
bibliography,  Path.  14'.' 
Antibody,  antitrypsin  as.  Path.  7 
Antigen,  homologous,  antitryptic  curve  produced 
bv,  previous  immunization  has  no  effects 
on.  Path.  59 
Antirachitic  accessory  fact  r,  importance  of,  on 
feeding  of  children,  I 
relation    of.    to   energv-bearing   portions   of 
diet.  Chii 
factor  in  diet,  ratal  61 

Antiscorbutics  i  cap]  yed  in  Mesopotamia!! 
paign,  L3-16 

value  of.  Therap.  2 
Antiseptics  in  wound  infection-. 
Antiserum.  of    disap]  teria 

from     circulation     in     secondary    bacter- 

Antitoxin  (diphtheria)  in  treatment  of  d   - 

in  treatment  of  veldt 
Antitrypsin,  ads 

local  arc  I  61 

in  serum.  /"-. ''";.  19 
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Antitrypsin     and      bacterial     toxsemia,     relation 
between,  discussed,  Path.  61 
as  antibody,  Path.  7 

destroyed  by   acid,  cannot   be  restored  by  neu- 
tralization, Path.  32,  38 
destruction   by  heat  and  lactic  acid,  effect  of, 

Path.  24,  25 
of      autolytic     ferment      by     reagents     used 

to   destroy,   experiments  showing,   Path. 

25-27 
direct  action  on  trypsin,  Path.  7 
effect  of  incubation  on,  in  bacteriologically  sterile 

serum,  Path.  22 
of  temperature  on,  Path.  21 
(egg),  autolysis  of  chicken-liver  not  inhibited  by, 

Path.  41 
influence  on  growth  of  bacteria,  Path.  64 
inhibition  of,  Path.  19 
in  vitro,  reagents  destroying,  effect  on  titre  in 

vivo,  Path.  56,  57 
isolation  from  egg  white,  Path.  11,  12 
lipoidal  nature  of,  Path.  8 
nature  and  properties  of,  Path.  5,  9 

views  as  to,  Path.  7 
no   diminution    in    acute   anaphylactic    shock, 

Path.  61 
of  blood  serum,  Path.  13 
of  egg  white,  experiments  witb,  Path.  9 
prepared,  action  of  various  reagents  on,  Path. 

12 
protein  fraction  of  serum  containing,  Path.  23 
rate  of  destruction  by  lactic  acid,  Path.  20 
relation  of,  to  tissue  autolysis,  Path.  6 
researches  on,  historical  account,  Patli.  6 
(serum)  autolysis  of,  Path.  5,  6 

effect  on  tissue  autolysis,  experiments  to  de- 
termine, Path.  38-41 
nature   of,    conclusions    as    to,    summarized, 

Path.  41 
nature  of  (F.  H.  Teale  and  E.  Bach),  Path.  5 
Antitryptic  curve,  variation  in,  cause  of  discussed, 

Path.  62,  63 
index  in  any  phase,  infected  animals  may  die 

with,  Path.  59 
power    of    serum,     methods     for    determining, 

Path.  8 
titre  of  blood,  relation  of,  to  bacterial  infection 

and   anaphylaxis   (F.    H.    Teale   and   E. 

Bach),  Path.  43-66 
titre  of  serum,  determination,  Path.  8 

raised    in    animals    dying    from    septicoemic 

infection,  Path.  62 
Anti-typhoid   and  paratyphoid  vaccine,   amount 

issued  to  British  Army  during  recent  war, 

War  17 
inoculation,  when  first  made  compulsory  in  war. 

War,  16 
vaccine,  amount  supplied  by  Inoculation  Depart- 
ment, St.  Mary's  Hospital,  duriDg  recenl 

war,   II  ar  17 
Antro-choanal  polypus,  Laryng.  54,  55 
Antrum,  anatomy  of,  authorities   quoted,  Odont. 
94,  98 
and   mastoid   cells,    extensive   suppuration   in, 
chronic  suppuration  in  left  "attic"  with 
(II.  Tilley),  Otol.91 
floor  of,  relation  of  teeth  to  (C.  A.  Clark),  Odont. 
94 
thinness  of,  Odont.  96 


Antrum,  maxillary,  and  ethmoid,  perithelioma  of, 
Laryng.  51 
and  nasal  septum,  glanders  ot,  Laryng.  49 
left,  traumatic  opening  of  (E.  Lloyd- Williams), 

Odont.  87 
recurring    epithelioma     of,     Moure's     lateral 
rhinotomy  performed,  case,  Laryng.  51 
polypus  of,  large,  with  two  distinct  pedicles  (J. 
Donelan),  Laryng.  15 
Anus,  primary  chancre  of,  case  (C.  H.  S.  Webb), 

Proct.  246 

Anxiety,    reactions    characterized    by,    attending 

failure  of  psychological  adaptation,  Neur.  8 

states  (R.  G.  Rows),  Neur.  61 

symptoms  in  soldiers,  how  maintained,  Neur.  9 

Aorta,  perforation  into,  fatal,  following  impaction 

of  tooth-plate  in  oesophagus,  Laryng.  84 
Aphonia,    functional,    prolonged    and    obstinate, 
treated  by  hypnotism  (D,  McKenzie),  Laryng.  1 

treatment  by  suggestion,  Laryng.  2 
neurasthenic,  in  females,  origin,  Laryng.  3 
Appendicectomy  by  new  route  (R.  H.  A.  White- 
locke),  Surg.  129 
advantages,  anatomical,  surgical    and   clinical, 

Surg.  135-138,  140 
disadvantages,  Surg.  138,  140 
method  of  incision  and  approach,  Surg.  129-134 
treatment  of  appendix,  Stag.  134 
Appendices,    contents,   examination   after    death 
from  cases  unconnected  with  appendicular 
disease,  Path.  130-139 
contents  in  subjects  between  the  ages  of  15  and 
25,  Path.  138,  139 
from  ages  of  40  upwards,  Path.  130-138 
Appendicitis,  diverticulitis  resembling,  Proct.  69 
due  to  ingestion  of  particles  of  enamel  or  steel, 

arguments  against,  Path.  139-143 
traumatic  causation  of  (S.  G.  Shattock),  1'ath. 
105-143 
Appendicular  concretions  (S.  G.  Shattock),  Path. 
105-143  * 
inorganic  iron  in,  I'ath.  142 
microscopic  structure,  Path.  110-113 
skiagraphy  of,  Path.  119-127 
without  nuclei,  "centres  of,"  Path.  117 
contents,  Path.  112-117 
scybala,  Path.  118 
Appendix,  vermiform,  containing  spherical  bodies 
like  fish-roe,  Path.  106,  107 
,  containing  thirty-six   shot,   followed  by  signs 

of   malignant   endocarditis,    case    (C.    P. 
Cuthbert),  Clin.  34 
distal  third  of,  thickened  and  nodular,  due  to 

small  diverticula  of  mucosa,  Surg.  126 
of     chimpanzee,    containing     hair    concretion, 
Path.  109 
Appleyard,  W.,  notes  on  case  of  congenital  defor- 
mity of  oesophagus.   Laryug.  177 
Archibald,   H.  0r.t  Eebrile    manifestations  in  Bil 

hareia  Mansoni  Infection,  Occ.  Led.  2 
Ardent,!  [.M.S., number  killed  and  wounded  on  board 
i  he,  a  I  ii.nl  of  i  lamperdown,  War  6 

Arkwright,  J.  A.,  discussion  on  trench  fever, 
Epid.  23 
remarks  on  virus  of  typhoid  (ever  and  means  bj 
u  bioh  oi  mveyed,  Med.  87 
Arm  and  leg,  gangrene  of,  in  sudden  occlusion  of 
right  tracheal  and  femoral  arteries  (H.  0. 
( lameron),  ( 'hUd.  9 
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Arm,  right,  squamous-celled  carcinoma  of,  giving 
rise  to  secondary  growth  in   right  pleura, 
Surg.  5 
Armstrong,    Richard.  —  Family    osteo-arthritis, 

Child.  24 
Army,  British,  beri-beri  in,  prophylaxis,  dietetic, 
Therap.  25 
statistics  of,  War  53 
cases   of,  and   deaths  from  typhoid  fever,  in 

Boer  war  (1809-1902),  War  16 
higher   recovery    rate    from   insanity    in,    ex- 
plained, Psych.  8 
highest  strength  at  any  time,  in  all  theatres 

of  operations  during  war,  War  29 

in  France,  cases  of  and  deaths  from  typhoid 

fever  during  recent  war  (1914-18),   War  17 

loss  of  medical  and  surgical  specialized  talent 

during  early  stages  of  the  war  (1914-18), 

War  2 

low  percentage  of  men  of  fighting  age  found 

fit  for  active  service  in,  Occ.  Led.  30,  31 
physical  training  in,  Occ.  Led.  38 
psychogenetic  psychoses  in,  Psych.  3 

cases  described,  Psych.  4-12 
scurvy  in,  prophylaxis,  dietetic,  Therap.  25 
French,  cases  of,  and  deaths  from  typhoid  fever 
during  recent  war  (1914-16),  War  16 
date  when  anti -typhoid  inoculation  was  first 
made  compulsory  in,  War  16 
German,  cases  and  deaths  from  typhoid  fever  in 

Franco-German  war  (1870-71),  War  1G 
life,  development  of  suspicious  and  persecutory 

ideas  favoured  by,  Nettr.  11 
Serbian,  typhus  and    relapsing  fever  in  (1915), 
preventive  measures  against,  Epid  57 
Arrhenius  and  van't  Hoff,  law  of,  defined,  Bain. 

24 
Arsenic  in   Bourboule  water,   disanaphylaotizing 
action  of,  Bain.  35,  36 
in   Choussy-Perriere   water,    possible   effects  of, 

Bain.  33,  34 
keratosis    due    to,     with     epithelioma    (G.     R. 

Hamilton),   Derm'.    L54 
organic,  prolonged  administration   of,   followed 
by    extensive    eruption    (Haldin     Davis), 
Derm,  35 
poisoning,  cases  of  multiple  neuritis  diagnosed 
as  beri-beri,  due  to,  Neur.  60 
suggested     diagnoses    in    case    for    dia 

(multiple    pigmented     hsBmorrhagio    sar- 
coma) (?),   Derm.   I  I,  15 
Artefacts,  cutaneous-,  in  case  of  hysterical  anaes- 
thesia of  eyeballs  (H.  Oarlill),  Clin.  79,  Bl 
Arteries,  right  brachial  and  femoral,  sudden  oo- 
elusion  of,  with  gangrene  of  arm  and  leg 
;ll.  0.  Cameron),  Child.  9 
Artery,  carotid,  end  of,  on  left  side,  and  cavernous 
sinus,   traumatic   aneurysmal    varix    be- 
tween (W.  <  '<■  Spencer),  I  'lin.  73 
femoral,   aneurysm   of,  of  (?)  rheumatic  origin 

(P.  Bamill),  Clin.  6 
innominate,  perforation  of,  from  use  of  tracheo- 
tomy i  ube,  Laryng.  81 
Arthritis,  gonococcal,  resemblance  of  arthritis  in 
baoillarj  dysenterj  to,  Med.  31,  37 
in  amoebic  dysentery,  evidence  of,  weak,  Med.  36 
in   baoillary  dysentery  case-.,  analysis  of,  died. 
25,  33 
cases  tabulated,  Med.  38-  11 


Arthritis    in    bacil]  tery   cases,    clinical 

symptoms,  Med.  24 
diagnosis  from  rheumatism,  Med.  30,  31 
eye  symptoms,  Med.  25,  29,  35,  37 
isolation   of    Flexner's   bacillus   from 
Med.  32,  33,  34 
of    Shiga's  bacillus    from    stools,    Med 
34,  35 
joints  affected,  Med.  25,  26 
pain  of,  Med.  24 
puncture  of  joints  in  search  of  bacillus 

36 
pyrexia  in,  Med.  26,  27,  28 
resemblance  to  gonococcal  arthriti 

37 
review  of  literature  on,  Med.  23 
temperature  charts  of  cases,  Med.  27, 
treatment  bv  drugs,  Med.  31,  32 
by  serum,  Med.  29,  30,  32 
in  dysentery,  Occ.  Led.  80,  81 ;  (G.  Graham). 
Med.  "23,  42 
complicated  by  conjunctivitis,  Occ.  Led.  81 
investigation  of  all  cases  of,  during  prevalence 

of  bacillary  dysentery,  Med.  35 
of  knee  with  persistent  flexion,  case  (E.  Laming 

Evans),  Orth.  109 
research  into  various  forms  of,  at  British  health 

resorts,  needed,  Bain.  47 
rheumatoid,  resemblance  of  arthritis  in  dvsenterv 
to,  Med.  31 
tonsillectomy  for  (W.  M.  Mollison).  7> 

242 
with  nodules  (P.  If.  Paterson),  Child.  101 
various    forms    of.   .etiology  and  pathology,   re- 
search into,  at  British  spas  needed. 
47 
without  evidence  of  dysentery.  Med.  35 
Aryepiglottic  fold,  fibroma  of,  removed 

of  suspension  laryngoscopy,  case  (W.  M. 
Mollison),  Laryng.  19 
Arytaenoid  region,  sarcoma  of  (small  round-o '.'. 
Laryng.  79 
streptococcal  ulcer  en,  case  of  (W.  M.  Mol 
Laryng.  150 
Ash,    Gerald    B. — A   factor   in    the    patholog] 

periodontal  di» 
Ashby,     Hugh    S. — Oesophageal     obstruction    i 

young  children,  Child.   146 
Aspergillus  from  ear,  section  from  (A.  Cheat!' 

W.  d'Este  Emery),  Otol.  69 
Aspiration-pneumonia,      abolition     of 

Anasth.  14 
Aspirin  in  serum  arthritis,  M, 
Asthma,  attacks  of.  effect  of  oxvgen  trea:. 
Therap.  91 
bacterial  and  spasm 
"horse, "  Occ. 

cases  quoted,  i  1 1'1 

Asthmas,  animal 

heredity  in,  Oi  '..  l.cct.  142 
reactions  I     various  members  of  eq 

specifier.-.  Ill 

Bymptoms  of,  1 i 1 

and  other  animals,  I  140 

Athletes  performing  severe  work  with  bn 

dying  oapacit 
Atholl,  11. M.S.  purifii  ition  of  water  bj   lim< 

boa  r 
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Atkinson,    F.    E.    B. — Discussion    on    Reckling- 
hausen's disease  with  acromegaly,  Derm. 
126 
Atlas  and  axes,  tuberculous  caries  of,  Laryng.  60 

necrosis  of,  Laryng.  59 
Atrophodermia     reticulata     symmetrica     faciei, 
Derm.    11 ;    see    also    Folliculitis    ulery- 
thematosa  reticulata 
Atrophy,  muscular,  cause  of,  prevention  and  cure, 
Electr.  34 
disuse,  Electr.  34 
Atta,  bread  made  with,  protective   against   beri- 
beri,  Tlierap.  15 
protective  against  beri-beri,  Therap.  14,  15 
Attic,  left,  suppurated  or  chronic,  few  symptoms 
with   extensive    suppuration    in    antrum 
and  mastoid  cells,  Otol.  91 
syringe  (Sir  J.  D.  Dundas-Grant),  Otol.  15 
Auditory  canal,   external,   epithelioma   of  which 
invaded  tympanum,  Otol.  83 
invading  mastoid  antrum  without  affecting 
drum,  Otol.  84 
rodent  ulcer  of  (S.  Scott),  Otol.  83 
meatus,  external,  congenital   cupping   of,   with 

keratosis  (E.  Lake),  Otol.  71 
nerve,  partial  destruction  of,  with  destruction  of 
vestibular  nerve,  blow  in  mastoid  process 
causing,  Otol.  102 
See  also  Eighth  nerve 
Auricular  nutter,  case  (A.  Hope  Gosse),  Clin.  27 

tracings  of,  Clin.  11 
Australia,  epidemiology  of  acute  encephalomyelitis 
("X  disease")  in  (J.  B.   Cleland  and  A. 
W.  Campbell),  Epid.  185-205 
Australian    troops    at    Tel-el-Kebir,   bilharziasis 

among,  Occ.  Lect.  2,  3 
Auto-agglutination,  familial,  Med.  15 
Auto-agglutinins  in   blood-plasma   in   hemolytic 

jaundice,  Med.  5 
Auto-erotism  in  case  of  early  paranoid  dementia, 

Psych.  79 
Autolysis  and  serum  antitrypsin,  experiments  on, 
Path.  6 
of  antitrypsin  serum,  Path.  5 
of  chicken  liver  not  inhibited  by  egg  antitrypsin, 

Path.  41 
of  liver  of  rabbits  with  bacterial  toxaemia,  Path. 
34,  35 
experiments  to  determine,  Path.  30-35 
of  serum.  Path.  23 
of  solid  tissues,  Path.  G,  29 
relation  of   serum    antitrypsin  to  (F.  H.  Teale 

and  E.  Bach),  Path.  5-42 
sterile,  of  leucocytes,  experiments  to  determine 
rate  of,  Path.  35 
of  marrow,  experiments  to  determine  rate  of, 
Path.  36-38 
(tissue),  effect  of   scrum  antitrypsin   on,  Path. 
38 
Autolytic    degradation    increased    in    phosphorus 
aing,   Path.  29 
degradation  of  (issues  in    phosphorus  poisoning, 

Path.  56 
Aveling's    repositor,    in    treatment    of    inverted 

puerperal  utcrn  ,  Obat.  82,  88,  87 
Axis    and    atlas,    tuberculous,    cases   of,    Lari/ng. 
60 
cylinder  processes   still    capable   of    function   in 
I  pituitarj   tumour,  Sum.  50 


Bach,  E.,  and  Teale,  F.  H. — Factors  leading  to 
the  removal  of  bacteria  from  the  peripheral 
circulation  and  phagocytosis,  Path.  77 
nature  of  serum  antitrypsin  and  its  relation  to 
autolysis  and  the  formation  of  toxins  in 
infection  and  in  anaphylaxis,  Path.  5-42 
the  relation  of  the  antitryptic  titre  of  the  blood 
to   bacterial    infection    and   anaphylaxis, 
Path.  43-66 
Bacillus  anthracis,  rabbit  inoculated  with,  to  de- 
termine antitryptic  changes  in  blood,  Path. 
50 
botulinus,  Epid.  159 

coli,    rabbit    infected    with,   to    determine  anti- 
tryptic changes  in  blood,  Path.  46-48 
dysenterice   (Flexner),   isolation    from    stools   in 
arthritis  with  dysentery,  Med.  32,  33,  34 
in  joint  fluid  in  cases  of  arthritis  complicating 

dysentery,  Med.  36 
rarely  found  in  blood  stream,  Med.  36 
(Shiga),  isolation  from  stools  in  arthritis  with 
dysentery,  Med.,  32,  34,  35 
enteritidis  (Gaertner)  inoculated  into  immunized 
rabbits   to  determine  antitryptic  changes 
in  blood,  Path.  53,  54 
(Gaertner),  rabbit  inoculated  with,   to  deter- 
mine antitryptic  changes  in  blood,  Path. 
50 
sensitized,  rabbit   inoculated   with,    to   deter- 
mine antitryptic  changes  in  blood,  Path. 
52 
mycoides   inoculated  into  immunized  rabbits  to 
determine    antitryptic   changes   in   blood, 
Path.  52,  53 
rabbits   inoculated   with,    to   determine   anti- 
tryptic changes  in  blood,  Path.  44 
virulent,  rabbits  inoculated  with,  to  determine 
antitryptic  changes  in  blood,  Path.  49 
prodigiosus,  rabbit  inoculated  with,  to  determine 

antitryptic  changes  in  blood,  Path.  45 
smegma,   rabbit   inoculated   with,    to   determine 

antitryptic  changes  in  blood,  Path.  45 
typhosus  inoculated  into   immunized   rabbit  to 
determine   antitryptic   changes   in   blood, 
Path.  52 
rabbits    inoculated   with,    to   determine   anti- 
tryptic changes  in  blood.  Path.  48,  49 
sensitized   rabbits   inoculated  with,    to   deter- 
mine antitryptic  changes  in  blood,  Path. 
51 
Wclchi,  growth  in  blood  serum,  Path.  64-66 
Backache  and  loin  pain  in  Bilharzia  lunnatobia 

infestation,  Occ.  Lect.  4 
Bacot,  A.,  discussion  on  trench  fever.  Epid.  ±1 
Bacteria,  disappearance  of,  from  the  circulation, 
cause  of,  Path.  95 
factors   leading  to  removal  of,   from  peripheral 
circulation    (F.  H.  Teale    and    E.  Bach). 
Path.  77 
growth  of,  influence  of  antitrypsin  on,  Path.  61 
in  liver,  Path.  30 

in  the  circulation,  phagocytosis  of,  factors  lead- 
in?;  bo  aooeleral  ion  of,  Path.  92 

non-pathogenic,  normal  animals  infected  with,  to 

del!  imine  antitryptic   changes  in   blood, 
Path.  4  1 
pathogenio,   rabbits   inooulated  with,   to  deter- 
mine antitryptic  ohanges  in  blood,  Path. 
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Bacteria,  removal  of,  from  peripheral  circulation, 
experiments  with  animals  dying  later  than 
24  hours  after  inoculation,  Path.  82 
experiments     with     immune    versus    normal 

animals,  Path.  84 
experiments    with    organisms    against   which 
rabbit   has  agglutinin  or   bacterial   anti- 
body, Path.  78 
experiments   with    organisms    against  which 
rabbit  has  no  apparent  agglutinin,  Path. 
81 
mechanism  of,  experiments  bearing  on,  Path, 

87 
microscopical  illustrations,  Path.  99-104 
references,  Path.  99 
virulence,  Path.  85 
sensitized,  rabbits  inoculated  with,  to  determine 
antitryptic  changes  in  blood,  Path.  51 
Bacterisemia,    secondary,     effect    of    inoculating 
bacteria  in  cases  of,  Path.  97 
influence  of  leech  extract  on  action  of  antisera 

in,  Path.  97 
inoculation  of  normal  non-agglutinative  serum 
in,  Path.  96 
Bacterial  and  spasmodic  asthmas,  Occ.  Lect.  143 
infection    and    anaphylaxis,    relation    of     anti- 
tryptic   titre  of   blood   to   (F.    H.    Teale 
arid  E.  Bach).  Path.  43-66 
variation     in     antitryptic     index     of     blood 
plasma  constant  in,  Path.  59 
Bacteriologists  and  epidemiologists,  methods  of, 

compared,  Epid.  181,  182,  183,  184 
Baghdad  area,  vegetables  and  fruit  obtainable  in, 
Therap.  20 
sanitary  work  done  in,  during  the  war,  War  28, 

29 
sore,    possible    lymphatic     tracking    following, 
Derm.  143 
Bailey,  F. —Discussion  on  radiations  in  treatment 

of  exophthalmic  goitre,  Electr.  142 
Baker's  cysts,  bilateral  recurrence  after  operation 

((!.  Jefferson),  Child.  162 
Balkan  War  (1912  13),  daily  deaths  in,  compared 
with  daily  deaths  in  recent  war  (1914-18), 
War  29,  30 
Ball,   W.  Girling.— Discussion   on   application  of 

war  methods  to  civil  practice,  (  7m.  46 
Ballance,  Sir  C. — Discussion  on  suppurative  in- 
flammation of  right  mastoid,  Otol.  108 
Ballance,  Sir  11.   -Discussion  on  remote  results  of 
surgical  treatment  of  gastric  and  duodenal 
ulcers,  Surg.  153 
Ballonius,  first  epidemiologist  of   modern   times, 
Epid.  175 
on  epidemic  diseases,  quoted,  Epid,  179 
Balneological  treatment  of  chronic  heart  disease 
in    England,    points    for    observation    in, 
Bain.  t(i.  47 
Balneology,  not  taught  at  medical  schools,  Bain. 

48 
Bankart,    A.    S.    B.— Congenital    absenoe    of   the 

ulna.,  Orth.  'ill 

discussion  on  bilateral   congenital  elevation   of 
shoulder.  Qrth.  236 

discussion  on  ease  of  birth  |>als\  ,  (hth.    101 

Banks-Davis,  II.  J.     Case  for  diagnosis,  Otol.  70 

discussion    otl    epithelioma    of   external   auditory 
eanal,  ( )tol,  87 
on  labyrinth-sinus  symptom,  Otol,  90 


Banks-Davis,  H.J.  —  Discussion  on  latent  sinusitis 
in  children,  Laryng.  230 
on  removal  of  diseased    tonsils  by  escharotic 

paste,  Laryng.  21 
on  stenosis  of  meatus,  Otol.  67 
traumatic   facial   paralysis  produced  in  an  un- 
usual way,  Otol.  13 
Banti's  disease,  Child.  22,  23 
differentiation  of  cases  of  Bplenomegalic  eirrhosis 

from,  r/o 
fatal  case  of,  Child.  23 
non-syphilitic,  Child.  23 
Barber,    II.    W. — Case   of    acanthosis    nigricans. 
Derm.  3 
case  of   apparent  diphtheroid  infection   of   the 
skin,  Derm.  40 
of     "  ervthrodermie     congenitale     ichthyosi- 

forme,"  Derm.  22 
of   lupus    erythematosus  treated    with    auto- 
genous  streptococcal   vaccine   from   enu 
cleated  tonsils,  Derm.  VI 
of  pityriasis  rubra  pilaris,  Derm.  126 
of  premycosic  erythrodermia,  Derm.  5 
discussion  on  acanthosis  nigricans,  ] >,  ,  m.  117 
on  case   of   chronic    diphtheritic   granuloma, 

Derm.  80 
on  case  of  lupus  pernio,  Derm.  93 
on  multiple  granulomata,  Derm.  114 
on  pigmented  moles,  Derm.  31 
on  Recklinghausen's  disease  with  acromegaly, 
Derm.  126 
Barber-Surgeons,  licenses  granted  by.  to  tooth- 

drav  '.  1 

Barclay.  A.  E.  —  Discussion  on  ethciency  of  high- 
tension  transformer  compared  with  induc- 
tion coil,  Electr.  113 
discussion     on     leucocytic    blood-content    of 
radium  workers,  Electr.  31 
ideals  in  radiology  and  electrology  (Presidential 

address),  Electr.  1 
opeuiug  remarks  at  Mackenzie  Davidson  Memo- 
rial Lecture.  Electr.  140 
at  meeting  of  Section  of  Electro-Therapeutics 
with    the    Rdntgen    Society   and    Institu- 
tion of  Electrical  Engini  .  73 
Barcoo  rot.  desert  sore  identical  wit) 
Barcroft,  T.,  O.B.E  .  P.R.S.,  discussi  »n  on  thera- 
peutic vises  i  f  oxygen,  Therap.  59 
Barham,  S.M.S.,  oasuall                  ird,  at   Battle 

of  Jutland  (19101,  War  7,  8 
Barr.  Beeton  and  Taylor,  on  changing  the  shape 
of  alternator  wave  form 
07 
Barrel  disinfect 

in  prevention  of  typhus  and  relapsil 
Serbia.   E 
Barrett.    Lady,   0.B  of  high   amm 

142 
-sion  on   reporl  ing  of  obsl 

and  gyna 
Spencer  (Herbert)  and  Williamson    i! 
itioitm  of   Rep 
Council  ol    • 

•     Medicine 
upon  the  teach 
oology  in  1  ondon,  Obst.  47 
Barris.  •' .   P.  mbryoma  of  ovary,  i 

131 
primary  carcinoma  of  Fallopian  tul  • 
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Bartlett's  case  of  Malm's  syndrome,  peculiarities 

of,  Med.  11 
Barton,  E.  A. — Discussion  on  accessory  food  factors 

(vitamines)  in  feeding  of  infants,  Child. 

90 
Barton,   G.   A.   H. — Discussion  on  anaesthesia  in 

throat   and   nose   operations,    Ancesth.  & 

Laryng.  12 
Barwell,  Harold. — Discussion    on    anaesthesia  in 

nose    and   throat   operations,    Ancesth.   & 

Laryng.  23 
Bassett-Smith,  P.  W.,  R.N.,  Rear- Admiral. — Dis- 
cussion on  trench  fever,  Epid.  24 
scurvy,  with  special  reference  to  prophylaxis  in 

Royal  Navy,  War  51 
Bast  fibre  in  appendicular  concretions,  Path.  115 
Baths  at  British  spas,  defects  of,  Bain.  39,  40 
at  extremes   of   temperature   more   harmful    to 

children  than  adults,  Bain.  25 
hot,  effects  of  immersion  in,  on  pulse-rate,  Bain. 

26 
producing  thermal  debility,  Bain.  26-27 
symptoms  upon  immersion,  Bain.  27,  28 
varying  temperature  of,  producing  fluctuation  in 

pulse-rate,  Bain.  28,  29,  30 
Batten,  G.  B. — Discussion  on  treatment  of  muscles 

by  artificial  stimulation,  Electr.  52 
introduction  to  demonstration  of  simple  means 

of  obtaining  "  Morton  wave  current "  and 

"static    modalities"    from    coil,    Electr. 

18 
Batten,  Rayner  D. — Need  of  ophthalmic  physicians 

for  advancement  of  ophthalmology,  Ophth. 

11 
superficial  punctate  keratitis,  Ophth.  84 
Battye,  W.  R.,  D.S.O.,  I. M.S.,  Lieut.-Col.— Dis- 
cussion on  prevention  of  disease  on  active 

service,  War  28 
Bayliss's  solution  in  treatment  of  shock,  Clin.  37 
Bean  impacted  in  right  bronchus,  Laryng.  83 
Beccles,  small-pox  outbreak  related  toalastrim  at, 

in  1919,  Epid.  238,  242 
Bedding  infested  with  lice,  spread  of  trench  fever 

by,  Epid.  4 
Bedsores   in   spinal   injuries,    prevention,    Neur. 

24 
Bell,   R.  Digby.—  Position   of  medical   profession 

with    regard   to   a   scheme    for    national 

physical  education,  Occ.  Jject.  19 
Bell,  Mary. — Discussion  on  measurement  of  human 

emotion,  Occ.  Tjcct.  50 
Bellwood,  K. — Notes  on  epithelioma  of  external 

auditory  canal,  Otol.  84 
Bennett,  T.  1. — Discussion  on  gas-poisoning,    War 

48 
Benzol,    subcutaneous    injection    into    rabbit    to 

determine  antitryptic  titre,  Path.  58 
Berdmore,  description  of  formation  of  teeth  com- 
pared with  that  of  Hunter,  Odoni.  12,  L8 
description   of   incisors    compared    with    thnt  of 

Hunter,  Odont.  1 1,  15 
Beri-beri   and   scurvy,  pathological   affinitii 
War  55,  56 
antidote  against,  pea-nut-  as,  Therap.  22,  28 
cases  in  Chinese   labourers  not  due  to  dietetic 
deficiency .  View.  59 
of    multiple    iiem  it  is    diagno  '-<l   ;>-,   due    to 
arsenic  poisoning,  Neur.  60 
dietetic  deficiency  disease,  Misd.  51  ;  Than 


Beri-beri  due  to  dietetic  deficiency,  Therap.  3 
early  signs- of,  Therap.  21 
in  armies,  prophylaxis,  dietetic,  Therap.  25 
in  British  troops,  statistics  of,  War  53 

Mesopotamian   Expeditionary  Force,    total 
number  of  cases  (1916-18),  Therap.  16 
in  convalescents  from  epidemic  jaundice,  Therap. 

18 
in  Mesopotamia,  differential  diagnosis  from  other 

forms  of  multiple  neuritis,  Therap.  21 
in  relation  to  ration  scales  of  British  and  Indian 

troops,  Therap.  14 
prevalence  among  British  troops,  Mesopotamian 

Expeditionary  Force  (1915),  Therap.  14 
prime  cause  and  predisposing  factors,   Therap. 

17 
probably  due  as  well  to  other  factors  than  diet 

deficiency,  Therap.  3 
prophylaxis,  dietetic,  Therap.  14-16 
resemblance  of  nervous  symptoms  in,  to  those  of 

leprosy,  Med.  52 
"  ship,"  in  Persian  Gulf,   War  54 
varieties  of,  Darling's  classification,  War  54 
vitamine,  protective  against,  Therap.  26 
Berkeley,    C. — Discussion   on   use  of   radium    in 

advanced  carcinoma  of  cervix,  Obst.  198 
Berry,  J. — Discussion  on   amesthesia  in   thyroid 

operations,  Ancesth.  52 
Berry,  M.  Dickinson. — Discussion  on  anaesthesia 
in  operations  on  thyroid  gland,  Ancesth.  45 
Besredka,  on  anaphylactic  shock,  quoted,  Bain. 

37 
Bezold's   mastoiditis,   case   of   (J.    F.    O'Malley), 

Otol.  101 
Bickerton.  Prof. — Discussion  on  plant  and  animal 

response,  Occ.  Lect.  126 
Bile-ducts,  congenital  defect  of.  in  case  of  chronic 
jaundice  (E.  Cautley),  Child.  31 
congenital   obliteration    of,  cause   of   death    in, 
Child.  32 
relationship  with  group  of  toxsemic  jaundices 
in  children,  Child.  32 
cystic  adenoma  of  (A.  Evans),  Clin.  86 
Bilharzia  hcematobia,  Egyptian    bilharziosis   pro- 
duced by,  Occ.  Lect.  1 
intermediate  host  of,  Occ.  Lect.  1 
life  history  of,  Occ.  Lect.  1,  2 
ova  of,  mode  of  disposition  in  tissues,  ()cc.  Lect. 

10 
infestation,  Occ.  Lect.  4 

backache  and  loin  pain,  Occ.  Lect.  4 

blood  picture  in,  Occ.  Lect.  4,  5 

causes   of   death   anion"    Egyptians    in,    Occ. 

Lect.  5 
complicated  by  vesical  carcinoma,  Occ.  I.ect.  5 
cystitis  in,  Occ.  Lect.  4,  5 
cystoscopic  examination   in,  findings  of,    Occ. 

Lect.  4 
enlargement  of  prostate  in,  Occ.  Lect.  4 
examination  for  ova  in,  Occ.  Lect.  5 
hematuria  in,  Occ.  Lect.  I 
hydronephrosis  in,  Occ.  Lect.  i.  5 
pathological  chances  in,  Occ.  Lect.  '• 
suprapubic  pain  in,  < >(■<■.  Lect.  I 

urel  hral  pain  in,  (  ><v.    I  .eel.  -1 

Bilharzia  infections,  eosinophilia  in,  effect  on  .-..111- 

plement  ,    '  )CC.     \ 

of  monkeys,  serological  response  in,  Occ.   /■<<  ,'.  S 

Bilharsia  jti/>onir,i .  <  )cc.  1 


Index 


XI 


Bilharzia  Mansoni,  Egyptian  bilharziasis  produced 
by,  Occ.  Lect.  1 
infestation,  localized  symptoms  in,  Occ.  Lect.  6 

pathological  changes  in,  Occ.  Lect.  9 
intermediary  host  of,  Occ.  Lect.  2 
ova  of,  mode  of  deposition  in  tissues,  Occ.  Lect. 
9,  10 
Bilharziasis,  carriers  of,  Occ.  Lect.  3 

complement  deviation  reaction  in,  Occ.  Lect.  6, 

7,  15 
early  clinical  appearance  of,  in  man,  Occ.  Lect.  2 
Egyptian  (N.  Hamilton  Eairley),  Occ.  Lect.  1 
death  rate  from,  Occ.  Lect.  1 
schistosomes  producing,  Occ.  Lect.  1 
fever  and  urticaria  in  early  stages  of,  Occ.  Lect. 

G,  7 
in  Australian  troops  at  Tel-el-Kebir,  Occ.  Lect. 

2,  3 
Japanese,  febrile  symptoms,  Occ.  Lect.  2 
localized,  stage  of,  Occ.  Lect.  3,  4 
toxaunic  symptoms  of,  <>cc.  Lect.  2 

disappearance  followed  by  latent  period,  Occ. 
Lect.  3 
treatment  of,  Occ.  Lect.  10 
Birth  injury,  case  (W.  H.  McMulleu),  Ophth.  6 

palsy  in  boy  (R.  C.  Elmslie),  Orth.  99 
Biscuits  made   from  pea-nut  as  antidote  against 

beri-beri,  Therap.  23 
Bishop,  case  of  elliptical  red  cells,  Med.  6,  7 
Bismuth     meal    in     cesophagectasia,    pencil-like 

appearance  of,  Clin.  9  . 
B.I. P.  application  of,  immediate  closure  of  mastoid 
wound  after  application  of,  Otol.  107 
dressing   after  radical  operation  in   left  frontal 
sinus,  suppuration,  Laryng.  167,   168 
Blacker,  G.  F.   -Discussion  on  report  on  teaching 

of  obstetrics  and  gynaecology,  Obst.  62 
Blackwater   fever,  aetiology,  theories  as  to,  Occ. 
Lect.  73,  71 
hemoglobinuria  distinct  from,  Occ.  Lect.  69 
haemolysis  in,  Occ.  Lect.  73.  7  1 
in  Salonika,  Occ.  Lect.  72 

number  of  cases  reported   monthly,   1917-18, 
chart  showing,  Occ.  Lect.  73 
relation  to  malaria,  Occ.  Led    73 
symptoms,  Occ.  Lect.  74,  75 
Bladder,    Bilharzia    hcematbbia    infestation     of, 

Occ.  Lect.  9 
*  diverticulum  in,  associated  with  diverticulitis  of 
colon,  1'ioct.  70 
female,    doucbe    nozzle    removed    from    (T.    G. 

Stevens),  Obst.  129 
perforation  of  diverticulum  into,  Proct.  80,  92 
re-education    of,    after  gunshot   wound   Of   spine, 

Neur.  2  I 
rupture   of,  associated  with    retroverted   gravid 
uterus,  Obst.  159 
Bland-Sutton,    Sir    John.— Discussion    on    con- 
genital diverticulum  of  the  colon, 
L28 
on  diverticulitis,  Fri 
on  retrospective   view  of  naval  medical  con1 

iht ions.  War  13 
on  seoondary  deposits   in    bone  mistaki  i 

primary  tumours,  Surg,  l 
on  surgery  of  pituitarj  gland,  Sitr<i.  53 
Blindness    accompanying    tumour    of    pituitary 
body  relieved  by  operation,  Sin 
colour  ;  see  Colour  blindness 


Blomfield,     J. —  Discussion      on     anaesthesia    in 

thyroid  operations,  Ancekth.  56 
Blood,  antitryptic  titre  of.  relation  of  to  bacterial 
infection    and   anaphylaxis  (F.   H.  Teale 
and  !■;.   I 
i  fragility  in  hemolytic  jaundice,  Med.  5 
persistence     or     disappearance     after     splen- 
ectomy,  M 
injured,  devourment  by  splc  n.  Med.  3 
polychromasia  in  acholuric  jaundice,  Med.  4 
red,  elliptical,  eases  recorded,  Med.  6 

injury  to,  degrees  of,  in  hemolytic  jaundice, 

Med.  2,  3 
oval,  in  pernicious  anaemia,  M 
(sheep's),    rabbits    immunized    against,   in- 
jected    with,    to    determine 
changes  in  blood,  Path.  55 
rabbits  inoculated  with,  to  determine  anti- 
tryptic changes  in  blood,  J'<ith.  45 
sickle-shaped,   in    Hernck's   anaemia, 
8,  9 
changes,    due    to    radiations   in    treatment 

exophthalmic  goitre,  El 
citrated,    fresh,  injection  of  in  melama  ne. 

torum,   two  cases   (C.  P.  Lapage),  Child. 
158 
condition   of,    in   blackwater   fever,    Occ.    J 

74 
content,  leucocytic,  of   those   handling  radium 
for  therapeutic  purposes  (J.  C.  Mottram 
and  J.  R.  Clarke),  / 
count  in  cases  of  anaemia  with  enlarged  spleen. 
Child.  104,  105 
in  cases  of  phosgene  or  chlorine  g 
with  oxygen,  Therap.  67 
counts,  effect  of  oxygen  treatment  on, 

92 
direct   inoculation   of,    transmissi<  a   of 

fever  by,  Epid.  25,  27 
examination    in   case  of  leukaemia   with 
nodules,  Child.  11.     - 
in  malaria,  I  vr-.  Lect.  t" 
in  splenomegalic  cirrhos 
in   melsena  in  appendices  from  subjects 

from    causes    unci  m  ippen- 

dicular  disease,  Pati 
picture  in  Bilhai  >,  Occ. 

Lect.  5 
plasma,  auto-digi  stion  i  :.  I    :■'.  61 
in  hemolytic   jaun  I 
Med.  5 
pressure,     high,     in     m\\ 

enlargement  of  thyroid  glaud  i  F.  I 
YY. 
prevented       from      entering  during 

insufflate  i 
serum,  antitrypsin  of,   2 

growth  of  B< 
stream,    dysi    tery    bacillus    rarely    foun 
Med 
infection     of    meninges    by 
76 
.iv,  follow 
Bain.  27 
transfusion  of,  W  ttb 

current  1  i 
of  c« 
valui 

anaemias, 
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/-naphthylamine  solution,  injection  into  rabbit  to 

determine  antitryptic  titre,  Path.  57 
Bodart,    comparison    of    casualties    in    the    war 
(1914-18),      with      those      of       previous 
campaigns,  quoted,  War.  29 
Bodily  activities,  injudicious   use  of,    Occ.    Led. 

24 
Body-lice,  distribution  of,  factors  in,  Epid.  22 
laying  eggs  on  body-hair,  Epid.  5 
spread  of  typhus  fever  by,  Epid.  269,  275 
Bolton,  C. — Discussion  on  remote  results  of  surgical 
treatment  of  gastric  and  duodenal  ulcers, 
Surg.  165 
experiments  on  artificial  production  of   gastric 
ulcers  (quoted),  Surg.  150 
Bond,    W.    A.  —  Discussion    on    apparent   rate   of 
disappearance  of  diphtheria  bacillus  from 
tbroat,  Epid.  288 
Bone    abscesses,    multiple,    of     unusual     nature 
(A.  Edmunds),  Clin.  3 
changes  in,  in  renal  dwarfism,  Child.  107 

(rarefactive)    in    thrombo-angeitis   obliterans, 
but     without     massive     gangrene      (W. 
Salisbury  Sbarpe),  Clin.  51 
excision,    extensive,     rodent    ulcer    involving ; 
plastic  operation  ;  recovery  (A.  Edmunds), 
Clin.  3 
fragments  in  compound  fractures  of   mandible, 
conservative    treatment    of,    cases    illus- 
trating, Odont.  59 
graft,  tibial,  application  in  case  of  tuberculous 
spine  (A.  W.  Sheen),  Clin.  90 
closure  of  openings  in  skull  bv  (W.  Trotter), 

Neur.  31 
successful  case  of  (Stanley  Mummery),  Odont. 
78 
in  appendicular  concretions,  Path.  116 
metastases  in,   relative  tendency  of  malignant 
adrenal    growtbs    and    of    renal     hyper- 
nephromas to  produce,  Surg.  5,  6 
piece  of,  from  sheep's  head,  Laryng.  68 
secondary    deposits   in,    mistaken   for  primary 

tumours,  Surg.  1-6 
two  fragments  of,  in  left  bronchus,  Laryng.  83 
Bonney,   V.,   unsatisfactory  results  of    midwifery 

practice,  quoted,  Obst.  41 
Bose,  Sir  J.  0.,  F.R.S..  C.S.I.  —  Plant  and  animal 

response,  Occ.  Led.  101 
Botulism,    discovery   of,    to   whom  first  credited, 
Epid.  161 
new,  discovery  of,  Epid.  161 
supposed  occurrence  of,  in  L91B,  Epid.  177 
Bougie,     pharyngeal    diverticulum    ruptured    by 

pa     age  of,  Laryng.  67 
Bourboule   water,  arsenic   in,  disanaphylactizing 
i    on     lesions   of    skin   and   mucous 
membranes,  Bain.  36 
Bourne,  Aleck   \Y.     ('are  of  spontaneous  rupture 
(jf   uterus,  following   an   administration  of 
pit  uitary  extraol ,  Obst.  205 
Bowlby,    Sir    Anthony.     Di  on    case    of 

rodent    ulcer,    treated    by   radium,   Clin. 
31 
"ii    scheme  for   national   physical   education, 
Occ.  Let  t.  36 
on    tin-    application    of    war    methods   to    civil 
p>  i  idential  address),  ('tin.  35 

Bowman's    men,:  mmetrical     orystal-like 

■     ion  of,  '  phth.  B0 


Boxing,  close  supervision  in,  necessary,  Occ.  Led. 
39 
value  in  physical  training,  Occ.  Led.  39 
Boyle,    H.    E.    G. — Discussion    on   two   types   of 
portable  gas-oxygen  apparatus,  Ancesth.  22 
on  anaesthesia  in  throat  and  nose  operations, 
Anccstli.  &  Laryng.  22 
Brain,  contusion  of,  in  shell-wound  of  head  causing 
persistent    headache,  operation,  relief  of 
pain  (W.  Trotter),  Neur.  33 
frontal  lobe,  tumour  of,  operated  on   by  sellar 

decompression,  Szirg.  41 
lateral  ventricle  of,   tumour   from   pressing  on 
pituitary      gland,      treatment      by     de- 
compression operation,  Surg.  49 
microscopical  appearances  in  dementia  prsecox, 

Psych.  47,  50-60 
mid,  polio-encephalitis    affecting,    showing   in- 
volvement   of      pyramidal     and     extra- 
pyramidal systems  (P.  J.  Poynton,  shown 
by  J.  C.  Spence),  Child.  53 
Brass  paste  and  bro,  in   treatment  of  lupus   (A. 

Whitfield),  Derm.  151,  152 
Bread,  made   with   atta  protective   against   beri- 
beri, Therap.  15 
Breast,  cancer  of,  treatment  by   radium,  fall  in 
leucocyte  count,  Eledr.  32 
fibrositis  of,  Bain.  14 
Breath-holding  in    relation  to   flying   capacities, 

Occ.  Led.  36 
Brewerton,    E. — Discussion   on    new   growth    of 

retina,  Ophth.  43 
Bridge,    J.    C. — Discussion    on    oil    acne,    Derm. 

137 
Briggs,    Henry.— Discussion    on    report    on    the 
teaching   of    obstetrics   and   gynaecology, 
Obst.  53 
Bristow,  W.  R.  — Case  of  multiple  exostosis,  Orth. 
203 
congenital   malformation    of    the   right   femur, 

Orth.  203 
discussion  on  case  of  chronic  synovitis  of  both, 
knee-joints.  Orth.  104 
on  Dupuytren's  contraction,  Orth.  114 
on  treatment  of  muscles  by  artificial  stimula- 
tion, Eledr.  46 
British  health  resorts,  merits  and  defects,  discus- 
sion on,  Bain.  38-48 
manhood,   low  percentage   found  fit  for  active 
service  in  Army,  Occ.  Led.  30 
physique  of,  ill-effects  of  specializing  in  sport 
on,  Occ.  Led.  30,  31 
Military    Sanitary    Mission    to    Serbia    (1915), 
arrival  in  Serbia,  Epid.  36 
conditions  as  regards    typhus  and    relapsing 

fever  found  on  arrival,  Epid,  12 
constitution  and  equipment  of,  Epid.  34,  35 
final    communication    to    Chief  of    Sanitary 
Department,       General       Headquarters, 
Serbia,    Epid.  153 
summary  of  work  March  4- June  1,  1915,  Epid. 
I  16,  1  18-152 
Physical     Educational    Association,    formation 

needed,    (  Vr.     1 .1  ,  t .    38 

Red  Cross  Society,  voluntary  aid  detachment  of, 

Occ.  Led.  88 
troops,    Mesopotamian     Expeditionary    Force, 

alteration   of    rations   (1916),    1'lierap.    10, 

II,  12 
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British  troops,  Mesopotamia^  Kxpeditionary  Force, 
field  ration  for  (1914-16),  Therap.  8 
prevalenceof  beri-beri  among (1915),  Therap. 
14 
Bro   and    brass  paste   in    treatment  of   lupus   (A. 

Whitfield),  Derm.  151,  152 
Brockman,    R.    St.    L.    and    H.    Williamson. — 
Report  on  specimens  showing:  (1)  fibro- 
myo-lipoma  of  uterus,  (2)  extensive  fatty 
degeneration  of  uterine  fibromyoma,  Obst. 
136 
Bronchi  and  trachea,  diphtheritic  cast  of,  Laryng. 
70 
foreign  bodies  removed  from,  Laryng.  219 
Bronchitis,  acute,  following  intratracheal  insuffla- 
tion of  ether,  Ancesth.  10 
Broncho-pneumonia,  treated  by  oxygen  adminis- 
tration, 1  /wrap.  83 
with  empyema,  effect  of   oxygen  treatment  in, 
Therap.  9 1 
Bronchoscopy  and  o„>sophagoscopy,  newly  designed 
instruments  for  (Irwin  Moore),  Laryng,  35 
Bronchus,  left,  of   child,  pencil  protector  lodged 
in,  Laryng.  84 
right,  bean  impacted  in,  Laryng.  83 
secondary,    right,    tooth    removed   from    (F.  A. 

Rose),  Laryng.  163 
two  fragments  of  bone  in,  Laryng.  83 
Brown,   bilateral  ankylosis  of  mandible,  quoted, 

Odont.  22 
Brown,   W.   Langdon. — Discussion    on    value   of 

alcohol  as  therapeutic  agent,  Therap.  55 
Browne-Carthew,  R.  H. — Case  of   rodent  ulcer, 

treated  by  radium,  Clin.  31 
Browning,   S.    II. — Radical   cure   of    gonorrheal 

iritis,  Ophth.  44 
Brownlee,  J. — Discussion  on  periodicity  of  whoop- 
ing cough  epidemics  by  means  of  periodo- 
gram,  Epid.  235 
exposition  of  periodogram  in  epidemics,  quoted, 
Epid,  182 
Brown-Sequard  syndrome  in  gunshot  injuries  of 

spine,  Near.  19 
Bryan,    diverticulitis   as    cause   of    sigmo-vesical 

fistula,  Proct.  62 
Bryckett,  John,  "  toothe  drawer  "  (1551),  Odont.  1 
Buccinator  glands,  Clin.  11 
Buchanan,   G.   S.,   C.B. — Discussion    on    trench 

fever,  Epid.  2] 
Buckley,  C.  W. — Discussion  on  merits  and  defects 
of  British  health  resorts,  Bain.  I  I 
health  resorts  and  the  State,  Bain.  7 
Bull,  F.  B. — Case  of  cystic  swellings  in  the  mouth, 

Odont.  1. 1 
Bulla,  on  lip,  infected  with  Klebs-Loefrler  bacillus, 

Derm.  17,  48 
Bullet  wound  of    neck,    followed   by   meningitis 
circumscripta     serosa,     with     injury      of 
posterior  columns    of    spinal   cord,   case 
((ieorge  Riddoch),  Xcitr.  10 
through  and-thrnugh,  followed  three  Tears  after 
i>\  latent  double  frontal  sinus  suppuration 
with  expansion  of  the  Binuses,  case  (W. 
M.  Mollison),  Laryng,  L6 
Bullinus  con  tort  ns  (Dybowski),  intermediate  host 

of  Bilhan  i  i  hcematol  ia,  Occ.  > 
Bunch,  J.  Ij.     Oase  of  linear  morphcea,  Ihr»i.-2\ 
case  of  lymphangioma,  Derm.  113 
of  multiple  granulomata,  Derm.  113 


Bunch,  J.  L. — Case  of  peinphi:.  147 

of  xanthoma,  Dei 
morphcea  guttata  (white-spol  ,  85 

urticaria  pigmentosa 

vitiligo  with  central  pigmented  moles,  Derm.  148 
Bungay,  smallpox  outbreak  related  to  alastrim  at, 

Epid.  244 
Burghard.     P.    P.     Discussion    on    intratracheal 
insufflation  of  ether,  Ancesth.  11 
on  two  types  of  portable  gas-oxygen  apparatus, 
Ancesth.  . 
Burke,  Noel.  —  Discussion  on  treatment  of  muscles 

by  artificial  stimulation,  Electr.  51 
Burn,  cough    produced    under   influence   of,    I 

Led .  44,  45 
Burns,  how  produced  at  Battle  of  Jutland  (1916), 

War  12 
Burnand,  discussion  on  efficiency  of  high  tension 
transformer     compared     with    induction 
coil,  Electr.  122 
Burrows,     A..— Methods     of     administration     of 
radium  in  advanced  carcinoma  of  cervix, 
06s/.  L96 
and  Morison,  J.  M.  W.— Treatment  of  exoph- 
thalmic goitre  by  radiations.  Elet  tr.  133 
Butterfield,  11.  G. — Pathological  report  on  case  of 
multiple  infective  lymphangio-eudothelio- 
mata,  D< 
Buxton,      Dudley      \V.  —  Joseph      Clover  :       an 

appreciation,  Ancesth.  41 
Buxton.    •     /'  Hospital,  Buxton 

Buzzard,  E.  Parqohar. —  Facial  paralysis,  Neur.  36 
and   Riddoch.  George. — Case  of  spastic  quadri- 
plegia  following  injury  of  the  spinal  cord 
in    the    upper    cervical    region,    showing 
certain  unusual  reflex  phenomena,  ] 
n 
Byarn,  W. — Discussion  on  typhus  fever  in  Poland, 
.  274. 
and  Lloyd.   LI.— Trench  fever,  its  epidemiology 
and  eudemiology,  Epid.  1  27 


Cabbage-juice,  minimal   protective  dose   against 
scurry  before  and  after  heating,  Tlurap. 
27,  28 
minimal  daily  amounts  protect  scurvy 

before  and  after  heating.   . 
Csecum,  fibroid  of,  specimen,  S 
lymphadenoma  of,  specimi  a,  S      ■■  196 
melai  specimen,  S 

Caesarean  section,  sternomastoid  tumour  in  child 

born  by  (H.  A.  T.  Fairbank), 
Calcific  degeneration  in  dental  cysts,  t.  105 

Calcium   carbonate   in  appendicular  concrel 
Path.  L22 
chloride,   inoculation   into   rabbit   to  determine 

ant  itryptic  tit:.  . 
phosphate  in  appendicular 
Caloric   test    in   tumours 

normal,  in  absolute  I 
uess  indicated 
Calorie  value  ol  alo 
Calthrop.  L.  0.-    1 ' 

tritish  health  n  - 
Calvarium    showing    result    of 
myelitis      I    - 

frontal  sinus   - 
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Cambridge,  outbreak  of  smallpox  related  to  alas- 
trim  at  (1903),  Epid.  254 
physiological    laboratory  at,  method  of   oxygen 

administration  at,  Therap.  60 
University,  diploma  in  electro-therapeutics  and 
pharmacology,  scheme  for,  Eledr.  4 
hospital    training   in   midwifery  required    by, 
Obst.  39,  40 
Cameron,  H.  0. —Discussion  on  cesophagectasis  in 
infant,  Child.  48 
discussion   on   polio-encephalitis  affecting  mid- 
brain, Child.  54 
on  renal  infantilism,  Child.  121 
enlargement  of   cervical  lymphatic  glands  in  a 

case  of  congenital  syphilis,  Child.  7 
sudden  occlusion  of  right  brachial  and  femoral 
arteries  in  infant  aged  10  days,  with  gan- 
grene of  arm  and  leg ;    recovery  of  arm, 
amputation  of  thigh,  Child.  9 
Campaigns,  military,  casualties  in,  War  28,  29 
Campbell  A.  VV.  and  Cleland,  J.  B.,  the  epidemi- 
ology   of    acute    encephalomyelitis    ("X 
disease")  in  Australia,  Epid.  185-205 
Camperdown,    Battle    of    (1797)   and    Battle    of 
Jutland  (1916),  naval  surgical  experiences 
compared,  War  7 
casualties  tabulated,  War  9 
operative  experiences  at  (1797),  War  5,  6 
Canals  of  ear,  condition  of,  in  case  of  tumour  of 

eighth  nerve,  Otol.  115,  119,  125,  138 
Cancer  cells,  infection  of  lymphatic  glands  with, 
Clin.  11 
deaths  from,  in  England  and  Wales  (1916),  Obst. 
9 
in   England    and    Wales     (1916),   in   women, 
Obst.  9 
diagnosis  of  diverticulitis  from,  main  points  in, 

Prod.  63 
frequency  in  both  sexes  compared,  Obst.  5 
intrinsic,  of  larynx  after  operation  by  laryngo- 
fissure,  cases,  Laryng.  186 
laryngo-fissure  for,  case   shown   four  months 

after  (Qt.  A.  Carter),  Laryng.  39 
thyro-fissure    in   removal   of    vocal   cord   for. 
haemorrhage  during  or  after,  Laryng.  132 
lingual,   treated  with   copper   alanine,   case  (J. 

Donelan),  Laryng.  118 
of  left  nostril,  spreading  so  as  to  involve  tip  of 

nose,  Clin.  10,  17 
of   lower  lip  encroaching   on  angle   of   mouth, 

Clin.  10,  12 
of  right  nostril,  Clin.  10,  19 
see  also  Cai  cinonia 
Canine  erupting  in  nasal   fossa,  skull   of   negress 
with,  Odont.  20 
maxillary,  with  spine-like  projection  from  labial 
surface,  Odont.  19 
Canthus,  outer  congenital  malformation  in,  Ophth. 
85 

Carbon  dioxide  in  treat nl  of  pigmented  moles, 

D<  rm.  80,81 
Carcinoma  and  carcinomata  :  — 

and  pigmental ki  rate  is  in  tar  workers,  Derm. 

'  1 55 

mucinous  cysts,  ( >bsi 
in  teratomatous  03  Bts,  ( >bsi    100 
in  Wolffi  u  .  06s/.  101 

double   descending    colon    invol  -      of, 

Surg 


Carcinoma  and  carcinomata  : — 
gastric,  specimen,  Surg.  201 
melanotic,  intense  malignancy  of,  Derm.  31 
of  epiglottis,  squamous-celled,  Laryng.  78 
of  Fallopian  tubes,  primary,  Obst.  209 
of  larynx,  laryngo-fissure  for  (G.  W.  Dawson), 

Laryng.  121 
(?)  of  orbit,  treatment  by  radium,  Laryng.  145 
of  post-cricoid  region  and  upper  end  of  oesopha- 
gus (A.  Logan  Turner),  Laryng.  199 
statistics  bearing  upon  sex  and  age-incidence 
of  (A.  Logan  Turner),  Laryng.  15 
of  pylorus  and  body  of  stomach,  diffuse  scirrhus, 

specimen,  Surg.  199 
of  stomach,  diffuse,  specimen,  Surg.  194 
ovarian,  primary  and  secondary  (Gordon  Ley), 
Obst.  95,  96 
primary — 25  cases,  Obst.  96 
secondary — 38  cases,  Obst.  107 
size  of  secondary  growths,  Obst.  107 
pseudomucinous,  Obst.  106 
secondary    supervening    on     old    diverticulitis, 

Prod.  80 
stomach  infiltrated  with,  Surg.  202 
(tar)  two  cases  of  (J.  H.  Sequeira),  Derm.  73 
Wolffian,  Obst.  104,  110 
see  also  Cancer 
Carcinomatous   growths,  two,  of   colon  in   same 
patient  (J.  P.  Lockhart-Mummery),  Prod. 
242 
nodules,  secondary,  in  ovary,  Obst,  116 
pseudomucinous  cysts,  Obst.  115 

precarcinomatous  area  in,  Obst.  facing  96 
stricture   of   oesophagus  treated    by  intubation, 

Laryng.  101 
tumours,  clinical,  in  dvary,  06s/.  124 
Cardiac       sphincter,      hypertrophy     of,     causing 

oesophageal  obstruction,  Laryng.  206 
Cardio-respiratory  power,  testing  and  grading  of, 
among  school  children  (A.   A.   Mumford), 
Child.  141 
Cardiospasm  in  infants,  cases  quoted,  Child.  47 
Cardio-Yascular  system  in  typhus  fever,  Med.  74 
Caries,  tuberculous,  of  atlas  and  axis,  Laryng.  60 
of  cervical  and  dorsal  vertebrae,  Laryng.  60 
of   cervical    vertebra?   associated   with   tuber- 
culosis of  adrenals,  Laryng.  60 
dental,  in  children,  treatment,  early,  important, 
Odont.  38 
Carl  ill ,    Hildred. — Hysterical    anaesthesia    of    the 
eyeballs,  cutaneous  artefacts  ;    voluntary 
regurgitation  of  stomach  contents,  Clin. 
79 
Carmalt- Jones,     D.    W. — Discussion    on    trench 

fever,  Epid.  25 
Carpal  scaphoid,  fracture  of  (E.  Laming  Evans), 

Orth.  208 
Carpoglyphus     passularum     causing     dermatitis 

(W.  J.  O'Donovan),  Derm.  150 
Carr,  J.  YV.,  and    Miss  McKcown       Case  of  nerve 

disease  for  diagnosis,  Clin.  66 
Carriers  (dysentery),  importance  of   <)(<■.  Led.  77 
percentage  of,  in  secondary  infection  of  wounds, 
Clin.  48 
Carruthers.  .1.  P.— Unusu  i  optic  nerve  tumour, 

Ophth.  2 

Carter,*;.  A.  Female  1  d  18,  four  months  after 
laryngofissure  for  intrinsic  cancer  of 
larynx,  Laryng.  88 
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Case-occurrences,  reference  to  disease  concepts  in 

diagnosis,  Epid.  16G 
Castellani,    Aldo.  -Discussion  on  case  of  granu- 
loma venereum,  Derm.  34 
discussion  on  case  of  leprosy  treated   by  tissue 

vaccine,  Derm.  52 
microscopic  appearances   in  case  of   Delhi    boil 
or  sore,  Derm.  82 
Cat,  and  other  animal  asthmas,  (he.  Led.  140 
Cataract,  blue-dotted  (Leslie  Pa  ton),  Ophth.  59 
treatment  of,  need  of  ophthalmic  physicians  for, 
Ophth.  L3 
Catheter,  difficulty  of  passing,  in  operations  under 
intratracheal  insufflation  of  ether,  Ancesth. 
4,  5 
necessity    for   use    under    oil-ether    amesthesia, 

Ancesth.  5 
tube  attached   to  air-pump  application   in   pre- 
vention    of     haemorrhage     into      lungs, 
in     removal    of     intratracheal     tumours, 
Laryng.  6 
Caucasus  (The),  dysentery  in,  Occ.  Led.  78 
enteric  group  of  infections  in,  Occ.  Led.  88,  89 
malaria  in,  Occ.  Led.  71 

medical  experiences  in  (A.  G.  Phear),  Occ.  Led. 
57 
Cautley,   E. — Chronic  jaundice,  congenital  defect 
of  the  bile-ducts,  Child.  31 
discussion    on    hypertrophic     pyloric     stenosis, 
Child.  35 
Cavernitis,  chronic,  indurative,  Derm.  110 

senilis,  Derm.  110 
Cavernous  and  lateral  sinuses,  thrombosis  of,  com- 
plicating cerebellar  abscess,  post-mortem 
specimens   from  case  of  (E.  D.  D.  Davis), 
Otol.  68 
sinus  and  end  of  internal  carotid  artery  on  left 
side,  traumatic  aneurysm  between  (W.  G. 
Spencer),  Clin.  73 
Cell  nests,  primordial,  follicular  cells  of,  Obst.  79 

plasma,  in  dental  cysts,  Odont.  101 
Cells,  disorders  of  inner  functions,  as  causing  dis- 
ease, Epid.  1G3,  164 
endothelial,  in  dental  cysts,  Odont.  101 
follicular,  of  primordial  cell  nests,  Obst.  79 
interstitial,  of  ovary,  Obst.  73,  88 
nutrition  of,  altered  by  emotion,  Occ.  Led.  42 
wandering,  in  dental  cysts,  ()do>it.  102 
in  dental  tumours,  origin  of,  Odont.  103 
Cellulo-humoral  response  in  monkeys  dying  from 
and  recovering  after  bllharzial  infection, 
Ore.  Lect.  8 
Cellulose  in  appendicular  concretions,  Path.  115 
"Cerebellar  crises"  iu  tumours  of  eighth  nerve, 

Otol.  148 
Cerebellum,  abscess  of,  complicated  by  thrombosis 
of    lateral   and  cavernous  sinuses,    post- 
mortem   specimens   (E.     D.     I>.     I'axis), 
Otol.  G8 
influence  of,  on  decerebrate  rigidity,  Neur.  91 
Cerebro-spinal      fluid,      meningococcus      gaining 
access    to,   by    inflammatory    extension. 
Path.  7:'. 
Cervical  glands,  deep,  Clin.  11 

ribs,    bilateral,    With    special    type    Of    muscular 
atrophy  limited    bo    pan    odIj   of    thenar 
eminences  (S.  A.  Kinnier  Wilson),  ( 
Champneys,  Sir  P.  11.     Discussion  on  inversion  of 
uterus.  Ob 


Champneys,  Sir  F.  EL— Discussion  on  role  of  cine- 
matograph in  teaching  obstetrics,  Obst.  18 
Chancre,  primary,  of  anus,  case  (C.   EL  B.  Webbi, 

Prod.  246 
Character  developed  by  morale  training,  Occ.  Lect 

28 
Charing   Cross   Hospital,   museum   of,  specimens 

from,  Surg.  198 
Charsley,    K.    S.— Perithelioma    of     the     eyelid 

Ophth.  73 
Chaulmoogra  oil  in  treatment  of  leprosv,  Derm 

52,  53 
Cheatle,  A.   EL — Diploetic  type  of  temporal  bone 
and  its  surgical  importance,  Oi 
discussion  on  case  of  cerebellar  abscess,  Otol.  09 
on    chronic     suppuration     in     left     "attic," 
Otol.   92 
and  Emery,  W.  d'Este.— Section  of  aspergillus 
from  the  ear,  Otol.  09 
Cheatle,     Sir     L.,     invasion     of     columella     in 
cancer    beginning   in   upper    lip,   ouoted, 
Clin.  16 
method  of  removal  of  cancer  from  front  of  face 
Clin.  11,  12 
Cheek,  flushing  and  sweating  on,  localized,  Clin. 

29 
Chemical   and  enzymatic  processes,  law  followed 
by  modifications  induced  by  thermal  appli- 
cations, Bain.  2  4 
Chick,      H.,    represented     by    Miss    Hume.— Dis- 
cussion  on    treatment   and    management 
of  diseases   due   to   dietetic    deficiencies, 
Therap.  25 
Chicken  liver,  autolysis  of,  not  inhibited  bv  egg 

antitrypsin,  Path    41 
Chicken-pox  and  herpes  ophthalmicus,  association 

between.  Ophth.  Si 
Childbirth,    becomii  re   psychic    tra  . 

Psych.  15 
maternal  mortality  of,  areas   where  high. 
where  lowest,  Obst.  45 
Children,  baths  and  climates  at  extremes  of  tem- 
perature more  harmful  to.  than  to  adult.- 
Bain.  25 
dental    caries    in,    early    treatment    important. 

Odor  I 
effect  of  alcohol  on,  Therap.  56 
English,  proportion  requiring  dental  aid, 

50 
extraction  of  teeth  in,  arguments  fur  and  against, 
Odont.  18,  19,  50,  52,  53 
some  medical  practitioners  op; 

51,  53 
under  general  ansasthetio, 
gastrointestinal   disorder-   m.   oau> 

12. 
importance  of  perfect  dental  arch  in. 
latent  sinusitis  in.  / 
physical   and   mental   defect-  in.   ho* 
.  1 

ring  from  dental  sepsis,  weights  before  and 

after  treatment . 
toxemic  jaundices  in.  relationship  ol 
obliteration  of  bile- 
Chimney  -weep's  cancer.  I 
Chimpanzee,    appendix    of,    hair    i 

L09 
Chinese  labour*  <  beriberi  in,  not  do 

dietetic  deficieno .  I 
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Chisholm,  C. — Case  of  double  Sprengel's  shoulder 
deformity,  Child.  161 
case  of  fragilitas  ossium  with  typical  blue  sclero- 
tica in  girl  aged  8  years,  with  traces  of 
seven  fractures,  Child.  161 
partial  fracture  of  radius  and  ulna  in  breast-fed 
infant,  aged  6  weeks,  Child.  161 
Chlorides,  mineral,  average  increase  in,  after  gastro- 
jejunostomy, Surg.  144 
Chlorine  gas,  poisoning  by,  War  32 
Chloroform  and  ether,    intratracheal  insufflation 
of,  compared,  Ancesth.  40 
delivery  of,  gravimetric  system  in,  Ancesth.  28,  29 
intratracheal  insufflation,  accidental  blowing  up 
of  stomach  in,  Ancesth.  31 
after-effects    compared   with   other    methods, 
Ancesth.  36 
in  children  of  12  years  and  under,  Ancesth. 
35 
anaesthesia  under,  Ancesth.  32 

induction  and  completion,  Ancesth.  32 
by  double-chambered  apparatus,  Ancesth.  27,  28 
by  Kelly's  apparatus,  Ancesth.  26,  27 
by  Vernon  Harcourt  apparatus,  Ancesth.  26,  27 
catch-pit,  to  avoid  inhalation  of  water,  Ancesth. 

31 
causes  of  death  after,  Ancesth.  34,  35 
combined  with  ether,  Ancesth.  26,  27 
ether     kept     in     reserve     for    administration 

during,  Ancesth.  32 
flow-meter  records,  Ancesth.  29,  30 
history  of  method  recorded,  Ancesth.  26,  27 
manometer  indicating  respiratory  movements, 

Ancesth.  31 
operations  performed  under,  Ancesth.  32-34 
provision     for     artificial     respiration     under, 

Ancesth.  39 
report   on   357  cases   (C.    H.    Mott),  Ancesth. 

25-41 
respiratory  complications,    uumber   and   per- 
centage  compared   with   other   methods, 
Ancesth.  36 
value  in  abdominal  operations,  Ancesth.  38,  39 
vomiting  under,  Ancesth.  34 
Choana,    occlusion,    congenital,    of     (J.    Dundas 

Grant),  Laryng.  34 
"Choked  labyrinth"  in  case  of  tumour  of  eighth 

nerve,  Otol.  122,  139 
Cholangitis,  death  from,  in  congenital  obliteration 
of  bile-ducts,  Child.  32 
obliterative,  death  from,  Child.  32 
Cholera,    inoculations   against    in    Serbia    (1915), 
Epid.  149 
in    Serbia,     sanitarv    measure,    against    (1915), 
Epid.    182 
Cholesterin  in  dental  cysts,  Odont.  105 
Chondromata,  congenital,  unilateral  dwarfism  of 
limlis  connected  with  (F.  Parkes  Weber), 
Clin.  54 
Choroid,  colloid  bodies  in,  Ophth.  7 
Choroido-retinitis,  acute  disseminated,  of  doubt- 
ful origin  (R.  I).  Batten),  Ophth.  1 
Choussy-Perriere  water  immunity  against  micro- 

.Miisnis,  how  produced,  Bain.  :::!,  34 
Chubb,  ('•.,  ankylosis  of  mandible  and  its  operative 
treatment,  Odont.  21  -86 
case  illusti  d  for  conservative  treatment 

of  bone  fragments  in  compound  fracture 
of  the  mandible,  Odont.  59 


Cicatrization,  spontaneous,  of  well-marked  tuber- 
culosis of  larynx,  with  general  treatment 
only  (Sir  StClair  Thomson),  Laryng.  31 

Cinchona  bark  in  wine,  in  prevention  of  malaria 
in  West  Indies  Squadron  (1797),  War  3 

Cinematograph,  role  of,  in  teaching  obstetrics  (G. 
Drummond  Robinson)  Obst.  15 

Circulation,  peripheral,  and  phagocytosis,  factors 
leading  to  removal  of  bacteria  from  (F.  H. 
Teale  and  E.  Bach),  Path.  77 

Cirrhosis  of  liver,  case  (R.  C.  Jewesbury),  Child. 
40,  50 
(splenomegalic),  splenectomy  for  (E.  BelliDgham 
Smith),  Child.  22 

Civil  practice,  war  methods  in,  Clin.  42 

Civilians,  physical  training  among,  Occ.  Led.  36 

Clark,  C.  A. — The  relation  of  teeth  to  the  floor  of 
the  antrum,  Odont.  94 

Clark,  Pierce,  characteristics  of  epileptic  constitu- 
tion, New.  13 

Clarke,  E. — Discussion  on    blue-dotted   cataract, 
Ophth.  60 
on  cobalt  glass  as  aid  to  refraction,  Ophth,  66 
on  need  for  ophthalmic  physicians,  Ophth.  21 

Clarke,  J.  R,,  and  Mottram,  J.  C. — Leucocytic 
blood  content  of  those  handling  radium 
for  therapeutic  purposes,  Electr.  25 

Clavicle,  malignant  growth  of,  resembling  hyper- 
nephroma, Surg.  2-4 
periosteal   sarcoma  of,  removal  of   clavicle  two 
years    ago,    no    recurrence,    unimpaired 
function  (A.  H.  Todd),  Clin.  67 

Clay  pipe,  bowl  of,  impacted  in  oesophagus, 
Laryng.  88 

Cleanliness,  personal,  prevalence  of  typhus  in 
Poland  due  to  difficulty  of  securing,  Epid. 
272 

Cleland,  J.  B.,  and  Campbell,  A.  W. — Epidemi- 
ology of  acute  encephalomyelitis  ("  X 
disease  ")  in  Australia,  Epid.  185 

Climate  and  temperature,  epidemics  of  whooping- 
cough  and,  Epid.  228 
at   extremes  of   temperature   more   harmful    to 

children  than  to  adults,  Bain.  25 
conditions  of,  inimical  to  distribution  of  bodv- 

lice,  Epid.  22 
influence  of,  on  spread  of  typhus  fever  bv  lice, 

Med.  61 
influencing  distribution  of  animal  and  vegetable 
life,  Bain.  31 

Climatology,  research  into,  advocated,  Bain.  11 

Clinker,  R.  C. —  Discussion  on  efficiency  of  high- 
tension  transformer  compared  with  induc- 
tion coil,  Electr.  116 

Clothing  of  Army,  War  20 

Clough  and  Richter,  familial  auto  agglutination. 
Med.  15 

Clover,  Joseph.— Advances  in  ether  administration 
under,  Ancesth.  41,  42 
an  appreciation  (Dudley  W.  Buxton),  Ancesth.  41 
introduction  of  nitrous  oxide  and  ether  method, 

Ancesth.  i-^ 
work  in  connexion  with  Anaesthetics  Committee, 
Royal  MedioaJ    and   Chirurgioal    Society, 

///.  41,    12 

Coal  dust  in  appendicular  concretions,  Path.  116 
ejis  poisoning,  acute,  effect  of  oxygen  treatment 

i  i.  Therap.  '.*'■'• 
Cobalt  glass  as  aid  to  refraction,  Ophth.  65 
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Cobbledick,  A.  S. — Discussion  on  need  of  ophthal- 
mic physicians,  Ophth.  26 
on    radical   cure  of   gonorrhceal  iritis  (quoted), 
Ophth.  48 
Cocaine,  application  to  assist  passing  of  catheter 
in  operations  under  intratracheal  insuffla- 
tion of  ether,  Ancesth.  5 
Cochlea,  condition  of,  in  tumour  of  eighth  nerve, 

otol.  114,  118,  123,  133,  134,  137,  149 
Cockayne,  E.  A. — Case  for  diagnosis,  Child.  132 
discussion  in  case  of  hemi-hypertropby,  Child. 
100 
on  case  of  oxycephaly,  Child.  137 
on  chronic  jaundice  resulting  from  congenital 

obliteration  of  bile-ducts,  Child.  32 
on  family  osteo-arthritis,  Child.  29 
on    two    cases    of    congenital    heart   disease, 
Child.  140 
isolated  disease  of  the  scaphoid  bone,  Child.  41 
sclerodactylia  with  Raynaud's  phenomena  and 
necroses  of  nasal  bones,  Child.  50 
Cockpit,  operations  in.  by  naval  surgeons,  War  5 
Cod-liYer  oil,  injection   into  rabbit  to  determine 

antitrvptic  titre,  Path.  58 
Coil,  simple   means  of  obtaining    "  Morton   wave 
current"'  and  "  static  modalities"  from, 
(G.  B.  Batten),  Electr.  19 
static  modalities  obtained  from,  advantages  of, 
Electr.  24 
Coins,  smallpox  transmitted  by,  Epid.  243 
Cold-blooded    animals,    without    heat-regulating 

mechanism,  Bain.  24 
Cole,    R.     H. — Discussion     on     measurement     of 

human  emotion,  Occ.  Led.  51 
Coleman,  F. — Discussion  on  pathology  and  treat- 
ment of  dental  cysts,  Odont.  107 
three  cases  of  misplaced  and  unerupted    teeth, 
Odont.  84 
Colitis,  catarrh  of  mucous  membrane  leading  to, 
l'roct.  88 
diverticulitis  originating  in,  Proct.  87,  88 
Colivesical  fistula,  see  Fistula,  colivesical 
Colledge.  Lionel. — Case  of  atrophic  catarrh  of  the 
trachea,  Laryng.    119 
of    double    abductor    paralysis    following    cut 

throat,  Laryng-.  30 
of  (?)  laryngeal  tuberculosis,  Laryng.  169 
of  Meniere  syndrome,  Otol.  78 
destruction  of  tympanic  membrane  by  hot  fluid, 

Otol.  163" 
discussion  on  case  of  Bezold's  mastoiditis,  Otol. 
101 
on     multiple     polypi     of      middle     third      "I 
oesophagus,   Laryng,  24 
result  of  healing  of  chronic  middle-ear  suppura- 
tion, Otol.  L05 
Collier,    James     An     unusual    case    of    complete 
bilateral    spastic   paralysis   of   face,   jaw, 
tongue   and    larynx,    following   an   acute 
illness.  New  .   IT 

Collins,    E.    Treacher.     Discussions  on   case 

birth  injury,  ( )phth.  7 
on  congeuital  malformation  in  outer  oantbus, 

Ophth.  st; 
on  cyst  of  iris,  Ophth.  78 
on  oyst  of  orbital  portion  of  laervmal  gland, 

Ophi 
on    extraction    with    peripheral    iridectomy, 

Ophth.  57 
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Collins,    E.    Treacher, — Discussion    on    need    for 
ophthalmic  physicians,  Ophth.  21 
on  vessels  in  iri.^,  Ophth.  3C 
Collins,     Sir     William,    opposition    to    positivi-t 
doctrines  of  specificity  in  diseases,  Epid. 
174 
"  Physic  and  Metaphysics"  alluded  to,  Epid.  178 
Colloid  bodies  in  choroid,  Ophth.  7 
Collosal   argentum  in  chronic  attic  suppuration, 
Otol. 
iodine  in  atrophic  catarrh  of  trachea, Laryng.  121 
Colon,  adenomata   of,    multiple,  specimen,  Surg. 
200 
Bilharzia  Mansoni  infestation  of,  Oca.  Lect.  9 
cancer  of,  diverticulitis  resembling,  Proct.  68 

mimicked  by  sacculitis,  / 
carcinomatous  growtlis  (two)  of,  in  same  pat 

case  (J.    P.    LockharC-Mummerv),  Proct. 
242 
cul-de-sac,  massage  over,  beneficial  effect,  Proct. 

footnote) 
descending,     double,     involved      in      mass      of 

carcinoma,  Surg.  126 
diverticula  of,  followed  by  intestinal  obstruction, 

operation  for,  case  records,  Proct.  76 
diverticulitis  of,  diverticulum  of   bladder 

eiated  with,  Proct.  70 
diverticulum,  congenital,  of   (Garnett   Wright), 

Surg.  119-128 
gangrene  of  terminal  portion  of,  and  int 

obstruction  following  abdominal  perineal 
excision  of  rectum,  case  (W.  B.   (Vabriel), 
Proct.  244 
iliac,    diverticulitis    of.    treatment,    operations, 
result   and   subsequent    i  case, 

Proct.  86 
parasigmoid,  hypertrophied,  specimen,  measure- 
ments, Surg.  127 
polypus  of,  specimen.  Surg.  188,  196 
sacculi  in,  pathological,  causes  discussed.  Proct. 
75 
presence  in  other  viscera, 
sigmoid,  developmental  duplication  or  splitting 
of,  Surg.  126 
diverticulitis  of,  followed  by  colivesical  fistula, 
t.  75 
stricture     of,     treatment     by     short-circuiting, 
Proct.  81 
operation  of  choice  for,   . 
temporary  colostomy  in. 

also  Intracolonic  press 

Colostomy  in  diverticulitis.  I  >         31,94,96 
question  of  closure,  I 
temporary,  in  stricture  of  colon,  ; 
Colour-blindness,  card   test  for   (P.   W.  Kdridge- 

Greenl,  Ophth.  69 
Colyer,  A.    -Discussion  on  denl  ".children, 

Colyer,  sir  F. —  The  debt  of  the  dental  | 
t,>    John     Hunter    (1 

weights  of  children   before  and 

for  dental 
Comedones,   grouped,    in   adult   (E 
Little),  I 

Commotio    cerebri     and     coniusional 

V      .  11 
Complement.   eiTe  bilharzia 

in  fee: 
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Complement,  deviation    reaction    in   bilharziasis, 

Occ.  Lect.  6,  7 
Comrie,  J.  D.,  dental  defects  in  recruits,  Odont.  38 
Concepts,  fundamental,  definition  of,  importance, 

Epid.  159 
Condenser,    and  rectifier,  use   with   transformers 

described,  Electr.  109-112 
Condensers,  breakdown  of,  cause,  Electr.  103 
defective,  induction  coils  with,  Electr.  95 
functions  of,  Electr.  88,  89 
Conidia  in  appendicular  concretions,  Path.  115 
Conjunctiva,   blood-vessels  of,  redness  and  injec- 
tion in  arthritis  complicating  dysentery, 

Med.  29 
unusual  condition  of,  on  detachment  of   retina 

(G.  Potts),  Ophth.  28 
Conjunctivitis  complicating  arthritis  in  dysentery, 

Occ.  Led.  81 
Constipation  in  production  of  diverticula,  Prod.  57 
Constrictor,    inferior,    fish-bone    perforating    and 

causing  fatal  posterior  mediastinal  abscess 

(W.  Hill),  Laryng.  26 
"Contacts,"    segregation    of,   in    small-pox    and 

alastrim,  question  of,  Epid.  252 
Conversion  disorder,  all  cases  of  hysterical  sensori- 
motor symptoms  not  due  to,  Nenr.  6 
Convulsions,  epileptic,  in  children,  with  marked 

intestinal  abnormalities  (J.  H.   Watson), 

Child.  156 
Coolidge  tube,  use  of  transformer  in  conjunction 

with,  Electr.  81,  84 
Cooper,  G. — The  treatment  of  muscles  by  artificial 

stimulation,  Electr.  33 
Cope,  V.  Z. — Case  of  ruptured  interstitial  ectopic 

gestation,  Obst.  156 
discussion  on  surgery  of  pituitary  gland,  Surg. 

49 
intracranial  extension  of  pituitary  tumours  with 

optic  disturbance,  quoted,  Surg.  38 
Copeman,  S.  Monckton,  F. R. S.— Relationship  of 

small-pox  and  alastrum,  Epid.  237 
Copper     alanine,     in     lingual     cancer     case    (J. 

Donelan),  Laryng.  118 
aminopropionate  of,  in  treatment  of  epithelioma 

of  tongue,  with  large  secondary  deposits 

in    cervical   and   sublingual   glands,    case 

(.i .  Donelan),  Laryng.  12 
salts,  use  of,  in  treatment  of  malignant  disease, 

Laryng.  13,  14 
Cordite,  ignition,  effects  of,  at  Battle  of  Jutland 

(1916),  War  12,  14 
Corker,  T.    M.f   C.B.    Surg. -Gen. — Discussion    on 

application  of  war  methods  to  civil  prac- 
tice, Clin.  47 
Corner,  M.      Discussion  on  rule  of  cinematograph 

in  teaching  of  obstetrics,  Obst.  L8 
Corning  daylight  filter  (W.  Wallace),  Ophth.  87 
Cornua  cutanea  of   feet,  case    (A.  M.  H.  Gray), 

Derm.  57 
Coronoid  process,  mandibular  third  molar  Bituated 

on  (M.  F.  Eopson),  Odont.  76 
bion  complete,  in   ankylosis  of   mandible, 

Odont.  22,  24,  27,  28,  83, 
Corpora  caverno  a,  chronic  circumscribed  fibrous 

masses  in,  Derm.    1  L0 

nodule   of,  Derm.  L10 
pla  i1  ic  Induration  of,  Derm,  i  10 
quadrigemina,  glioma  of,  operation  for,   Surg. 

41,  42 


Costal  cartilage,  treatment  of  nasal  deformities  by 

transplantation  of,  Laryng.  174 
Cough,   voluntary,   accompanied    by  poro-dilation 

of  hand, "  Occ.  Led.  44,  56 
Coughs,  in  gas  cases,  effects  of  oxygen  treatment 

on,  Therap.  91 
Coxa  vara,  in  child,  aged  9  months  (R.  C.  Elmslie), 

Orth.  206 
Craig,  C.   M. — Desert  sores   in  Egyptian  expedi- 
tionary force,  quoted,  Ncur.  57 
Craniectomy,  microcephaly  in  two  sisters,  child- 
ren  of  first    cousins,    exhibited    shortly 
after  (W.  G.  Spencer),  Clin.  76 
Cranium,  bones  of,  pitting  of,  in  cases  of  tumours 

of  eighth  nerve,  Otol.  122,  127 
Crescograph,  balanced,  Occ.  Led.  118 
(high  magnification),  Occ.  Lect.  110 
magnetic,  Occ.  Lect.  122 
records  of,  Occ.  Lect.  113,  120,  121 
Crico-tracheotomy,  removal  of  foreign  body  by, 

from  larynx  (D.  Guthrie),  Laryng.  37 
Crimean  War  (1854-55),  case  mortality  compared 
with  that  in  recent  war  (191418),  War  B0 
daily  deaths  in,  compared  with  daily  deaths  in 

recent  war  (1914-18),  War  29,  30 
killed  in,  percentage  of  strength  compared  with 
that  in  recent  war  (1914-18),  War  29 
Crocodile,  H.M.S.,  diarrhoea  on  board  the  (1811), 

War  4 
Crookshank,  F.  G. — First  principles  and  epidemio- 
logy, Epid.  159-184 
Cruise,  R.  R. — Discussion  on  aneurysmal  varix  of 
cavernous  sinus,  Ophth.  33 
restoration  of  socket,  Ophth.  8 
Crystal-like  deposits,  symmetrical,  iu  eye,  records 
of,  Ophth.  so,  81 
in   region   of    Bowman's   membrane    (W.    T. 
Holmes  Spicer),  Ophth.  80 
Cumberbatch,  E.  P. — Discussion  on  treatment  of 
muscles  b}7  artificial   stimulation,  Elect. 
44 
Cummins,    S.    L. — Discussion    on   gas-poisoning, 
War  42 
on  therapeutic  uses  of  oxygen,  Therap.  7(i 
Cunningham,  J.   F.   -Mass   obscuring  optic  disc, 

Ophth.  82 
Curtis,  H. — Three  cases  of  malignant  disease  of 
face,    one   of    lower  lip,    two   of   nostril, 
illustrating   modern    methods   of    radical 
operation:   with  pathological  reports   by 
T.  W.  P.  Lawrence,  Clin.  10 
Cushing,  11.  —  Chromophobe  struma,  quoted,  Surg. 
38 
nasal  operation  for  removal  of  pituitary  tumours, 

Surg.  40 
operation  in  cases  of  dyspituitarism,  Surg.  37 
in  treatment  of  tumours  of  eighth  nerve,  ( )tol. 
151 
tumours  of  nervus  acusticus,  quoted,  Otol.   L09 
Cutaneo-reaction  in  diagnosis  of  bay  fever,  Occ. 

Lect.  132 
Cuthbert,  0.    F.      ^deno-flbro-myxoma   of    aares 
and    nasopharynx     removed    by    la 
rhinotonn ,  Laryng.  LOS 
oase  of  appendix  containing  36  shot,  followed  bj 
of  malignant  endocardil  is,  <  'lin.  3 1 
of   bony  anchylosis  of  knee  ;   fixed   at   right 
angle  ;   (?)  gonocooous  or  some  other  form 
of  arthritis,  ( V 
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Cuthbert,   C.  P. — Case   of   granuloma  venereum, 
Derm.  32 
of  intussusception  caused  by  papilloma  at  the 

ileocecal  valve,  Clin.  32 
exophthalmic  goitre  :  thyroidectomy,  Laryng. 
104 
Cut-throat  followed  by  double  abductor  paralysis, 

case  (L.  Col  ledge),  Laryng.  30 
Cyclitis,     in    arthritis,     complicating    dysentery, 

Med.  29 
Cyst  of  duodenum,  specimen.  Surg.  190 
of  floor  of  nose,  Laryng.  155 
of  iris,  case  of  (W.  H.  McMullen),  Ophth.  77 
cases  reported  and  discussed,  Ophth.  78,  79 
see  also  Inipla  ntation  cyst 
Cystic  pituitary   tumours,  Surg.  39 

swellings  in  mouth,  case  (P.  B.  Bull),  Odont.  61 

Cysts,  dental,  degeneration  products  in,  Odont.  105 

pathology  and  treatment  of,  discussion,  Odont. 

97-115 
microscopical  structure  of,  Odont.  100,  101 
Cystitis  in  Bilharzia  hcematobia  infestation,  Occ. 
Lett.  4,  5 
prevention    and  treatment,    in    spinal   surgery, 
Neur.  23 
Cystoscopy  in  Egyptian  bilharziasis,  <_>cc.  Leet.  15 


Dacryocystostomy,  per-nasal  (H.  Lawson  Whale,) 
Laryng.  234 
intranasal,    as    a    help     in     atrophic    rhinitis, 
Laryng.  178 
Dale,    H.    H.,    F.R.S. — Discussion    on    value    of 
alcohol  as  therapeutic  agent,  The  rap.  31, 
56,  57 
Dancing,   massed,   recreational    value,    Occ.    Lcct. 
28,  36,  37 
recreational  value  iu  Royal  Navv,  Occ.  Lcct. 
28 
Dangerous  zone  of  Ducleaux,  Bain.  23 
Darling,  views  on  scurvy  and  beri-beri   (quoted), 

War  54-58 
Davies.    D.    Leighton.  —  Discussion    on    need    of 

ophthalmic  physicians,  Ophth.  24 
Davis,    E.    D.    D.— Case    of    stenosis    of    meatus 
following  otitis  externa,  Otol.  65 
discussion     on     adeno-fibro. myxoma     and     ex- 
ophthalmic goitre,  Laryng.  106 
on  carcinoma  of  post-cricoid  region,  Laryng. 

■201 
on  case  of  latent  double  frontal  sinus  suppura- 
tion following  bullet  wound,  Laryng.  18 
on  labyrinthitis,  I  H 

on  multiple  polypi  of  middle  third  of  oesopha- 
gus, Laryng.  28,  24 
on  pathology  and  treatment  of   dental  cysts, 

Odont.  L18 
on  suppuration  in  left  "attic,"  Otol.  98 
on  surgery  of  pituitary  gland,  Surg.  58 
on  tumours  of  eighth  nerve,  Otol.  160 
early  diagnosis  of  oaroinoma  of  oral  and  laryn- 
geal    pharynx,     inoluding    diagnosis    of 
inoperable  cases  (abstract),  Laryng.  202 
pituitary  cyst,  Laryng.  53 
post-mortem  specimens  from  case  of  cerebellar 
abscess    complicated    by    thrombosis    of 
lateral  and  cavernous  sinuses,  Otol.  68 
Davis,     llaldin.        Case    of    granuloma   annulare. 


Davis,     Haldin.  —  Case     of    white-spot     dis<v 
Dt  i m.  9 
discussion  on  acanthosis  nigricans,  I)erm.  116 
on    syphilis   with    negative    Wassermann    re- 
action, Derm.  121 
epidermolysis  bullosa,  Derm.  118 
extensive  eruption  occurring  after  the  prolonged 
administration  of  organic  arsenic,   ' 
35 
pityriasis  lichenoides  chronica,  Derm.  119 
Dawson.   Sir   Bertrand,  "Addresses  on  future  of 

dical  profession  :'  (quoted),  Bain.  9 
Dawson.  G.  \V.  — Cystof  floor  of  no.-e,  Laryng.  122 
discussion    on    child    suffering    from     retained 
tracheotomy  tube,  Laryng.  IV.) 
on  epithelioma  of  tongue  treated  with  amino- 
propionate  of  copper,  Laryng.  14 
on  frontal  sinus  operation,  Laryng.  140 
on  labyrinthitis,  Otol.  75 
larvngo-fissurc  for  carcinoma  of  larvnx,  L 

121 
nasopharyngeal  angeiofibroma,  Laryng.  34 
perichondritis  of  larynx.  Laryng.  178,  179 
Daylight  filter  (Corning)  (W.  Wallace),  Ophth.  87 
Deaf-mutism,  epidemic  cerebro-spinal  rnenh.. 
as  cause  of,  Otol.  30 
hysterical,  of  eighteen  years'  duration  (A.  F. 
Hurst  and  W.  M.  Mollison),  Otol.  8 
mode  of  cure.  Otol.  8,  11 
re-education  in,  Otol.  8,  11 
Deafness,  absolute,  case  of,  cau»e  of  recoverv  of 
hearing  in,  Otol.  10 
congenital,  unilateral,  differential  diagnosis  from 

acustieus  tumours,  Otol.  152 
"  domestic,"  Otol.  10 

following  measles  and  pneumonia,  Otol.  48 
foundation  of.  how  laid.  Otol.  1 
functional,  how  produced,  Otol.  10 
mistaken  for  organic,  Otol.  9 
vestibular  tests  for,  Otol.  9 
in  epidemic  cerebro-spinal  meningit 
24 
prognosis  of,  t  Hoi.  29 
influenzal,  <  Hoi.  45 
in  tuberculous  meningitis,  Oi 
"  mumps,"  Otol.  41 

secondary  to  meningitis.  (».' 
nerve,    senile    or    arterio-selerotic.    differential 

diagnosis  from  acustic  tumours 
osteomyclitic,  Otol.  45 

oosifl    in    regard    to,    in    epidemic    cerebro- 
spinal meningitis,  (  Ho  .  . 
syphilitic.  Otol.  46 
Death-spasm  in  plants,  i  i04 

Decerebrate  posture  iu  man.  natal  90 

rigidity  in  man  and  the 

tits'"  (S.  A.  Kinnier  Wilson), 
phenomena  of,  .v< :, 
Defaecation.  regular,  after  operation  for  diverticu- 
litis of  iliac  oolon,  . 
Deficiency  diseases  and  leprosy  (A.  S 
Med.  51 
and  scurvy,  bibliography  and  referen 
dietary  and.  M< 
Deformities  as  hindrance  ication  of 

lvscd  limbs  after  gunshi  I  inju 
.  26 
congenital,  multiple,  case  (H.  ( 
107 
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Deformities,  congenital,  two  cases  (H.  A.  T.  Fair- 
bank),  Orth.  106 
percentages   of,    found    in    scholastic  establish, 
ments  before  war,  Occ.  Led.  24 
Delf,     Marion. — Discussion     on     treatment     and 
management  of  diseases  due  to  dietetic 
deficiencies,  Therap.  26 
Delhi  boil  or  sore,  case  of  (J.  H.  Stowers),  Derm. 
81 
microscopical  appearances,  Derm.  82 
Dementia,  paranoid,  case  of,  symptoms  in,  Psych. 
65-70 
early,  psycho-analysis  of,  case  of,  Psych.  65-S1 
prsecox  and  confusioual  psychosis,  New.  11 
and     psychogeuetic      psychoses,      connection 

between,  Psych.  14 
causes  of,  Psych.  34 
chemical  quantitative  analysis  of  brain,  Psych. 

41 
developing   in   cases   of    adolescent    insanity, 

Psych.  15,  16 
difficulty  of   diagnosis    of   psychogenetic  psy- 
choses from,  Psych.  12,  13 
histological  morbid  chaiiges  in,  Psych.  35 

observations,  summary  of,  Psych.  31 
morphological,   micro-chemical  and   chemical 
investigation   of  brain   and   reproductive 
organs, correlation  with  clinical  symptoms. 
Psych.  43 
pathology  of,   influence  of  adrenal  cortex  in 
genital  functions,  Psych.  61 
lipoid     granules     in     the     cell     and    their 

significance,  Psych.  32 
Nissl  granules,  an  artefact,  Psych.  31 
oxidase  reaction,  Psych.  27 
reports  on  cases,  Psych.  45-61 
significance  of  disappearance  of  Nissl  gran- 
ules, Psych.  31 
studies  in  (Sir  F.  W.  Mott),  Psych.  25 
Pighini's   views   on    metabolism    in,    quoted, 
Psych.  42 
simplex,  Psych.  44 
Demodex  impetigo,  case  of  (A.  Whitfield),  Derm. 

102 
Demonstration    room    in    X-ray   department   in 

hospitals,  Electr.  16 
Dempsey,  Patrick,  bowl  of  clay  pipe  impacted  in 

oesophagus,  Laming.  88 
Dental   aid,    proportion    of   English   children   re- 
quiring, Odont.  50 
arch,  perfect  in  children,  importance  of,  Odont. 

38 
defects  in  recruits,  Odont.  38 
profession,  debt  of,  to  John  Hunter,  Odont.  1-20 
Dentine  and  enamel,  difference  between,  specimens 
treated  by  heat  bo  demonstrate,  Odont.  15 
secondary,  formation  of,  Hunter's  description, 
Odont.  16 
Dentistry,  practice  of  (1550-1770),  Odont.  1,  2 
Dermatitis.    Carpoglyphics    •passularum    causing 
(W.  .1.  0  Donovan),  Derm.  150 
exfoliative,    following    quinine    administration, 

Occ.  Led.  69 
gangrenosa   infantum,  followed  by  paralysis  of 
diaphragm,  ending  fatally,  Derm.  49 

herpetiformis  (hydroa  gestation i    ),<u E  (E.  G. 

( Iran Little),  Den  m.  87 

(quinine),  case  of  (E.  Q-.  Graham  Little),   • 

Mil 


Dermatitis     (seborrhceic),     of     unusual     severity 
following  attack   of   urticaria  ab  ingestis 
(G.  W.  Sequeira),  Derm.  37 
Dermoid  cyst  of  face,  projecting  into  frontal  sinus, 
Laryng.  47 
of  pharynx,  specimen,  contents  of,  Path.  108 
of  rectum,  specimen,  Surg.  188 
Dermoids  arising  from  ovules,  Obst.  84 
Desert   sore,   associated    with  multiple   neuritis, 
Neur.  58 
diphtheroid  bacilli  isolated  from,  Neur.  57 
identical  with  veldt  sore  and  barcoo  rot,  Neur. 

57 
in  Egyptian  Expeditionary  Force,  Neur.  57 
symptoms,  Neur.  57 

treatment  with  antidiphtheritic  serum,  Neur.  58 
Development,  multiple,  congenital  anomalies  of, 

case  (S.  A.  Einnier  Wilson),  Clin.  3^ 
Devine,    Henry.— Observations     on    the    psycho- 
genetic  psychoses,  Psych.  1-17 
Devonshire      Hospital,    Buxton,     research     into 
pathology  and  bacteriology  of  rheumatic 
diseases  at,  Bain.  44 
Dhall,  germinated,  as  antiscorbutic,  Therap.  21 
Diabetes    insipidus,    case    of    (E.    P.    Poulton), 
Therap.  97 
mellitus,  alcohol  as  food  in,  Therap.  50 
Diacetic  acid  in  urine,  in  high  ammonia  coefficient, 

Obst.  143 
Diagnosis,  cases  for  (H.  J.  B.  Davis),  Otol.  70 
(E.  A.  Cockayne),  Child.  132 
(S.  E.  Dore),  Derm.  58 
(A.  Eddowes),  Derm.  61 
?  cutaneous  sarcoid  of  Boeck  (A.  M.  H.  Gray), 

Derm.  63 
(E.  G.  Graham  Little),  Derm.  13,  15 
(J.  M.  H.  MacLeod),  Derm.  21 
(Paul  B.  Roth),  Orth.  226 
(J.  H.  Sequeira  and  W.  H.  Willcox),  Derm. 
141 
of  disease,  process  of  arriving  at,  Epid.  161 
reference  of  case-occurrences  to  disease-concepts 
in,  Epid.  166 
Diaphragm,  paralysis  of,  cause  of  death  in  case 
of  dermatitis  gangrenosa  infantum,  Derm. 
49 
Diarrhoea  on  board  the  Crocodile  (1811),  War  4 
Dick,  J.  Lawson.-  -Discussion  on    accessory  food 
factors  (vitamines)  in  feeding  of  infants, 
Child.  94 
Dickie,  J.  K.  M. ,  and  Fraser,  J.  S. — Meningitic 

neuro-labyrinthitis,  Otol.  23 
Diet,  antirachitic  factor  in,  relation    of,   to   age, 
Child.  61 
deficiencies  of,  diseases  due  to,  indications   for, 
Th nap.  23 
treatment  and  management  of,  discussion  on, 
'Therap.   1-30 
energy-bearing    portions    of;     relation    of    anti- 
rachitic accessory  factor  to,  Child.  65 
importance  of,  in  visceral  fibrositis,  linln.  22 
in  scurvy.  Therap.  20 

in    treatment   of   gastric   and   duodenal    ulcers, 
Surg.  173 
Dietaries,  scientific   principles  forming  basis   of, 

education  of  laity  in,  Therap.  22 
Dietary  and  deficiency  diseases,  Med.  66 
Dietetic  defioienoy,  oases  of   beri-bari   in  Chinese 
labourers  not  due  to,  Neur.  59 
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Digestive   system,   disorders  -of,   investigation   at 

health  resorts,  Bain.  5 
Diphtheria    and    diphtheroid    infections   of   skin, 
difference  between,  Derm.  49 
average  stay  in  hospital  required,  Epid.  285 
bacilli,    apparent    rate    of    disappearance    from 
throat    after    an    attack    of   the   disease, 
(P.    Hartley    and    C.    J.    Martin),    Epid. 
277-287 
comparison  of  results,  Epid.  283 
bacillus,    infections    of    superficial   skin   lesions 
and  of  wounds  by,  followed  by  paralysis, 
Nenr.  50-52 
cases  of,   connexion  with  diphtheroid  infection 

of  skin,  Derm.  48 
eliciting  of  knee-jerks  after  recovery  from,  signi- 
ficance of,  Neur.  50 
faucial,  followed  by  paralysis,  Neur.  49 
followed  by  multiple  neuritis,  Neur.  50-52 
of  larynx  and  trachea,  Laryng.  70 
toxin,  intravenous  injection,  experimental,  into 
animals,  resulting   paralysis  generalized, 
not  local,  Neur.  56 
rabbit   inoculated   with,    to    determine    anti- 
trpytic  changes  in  blood,  Path.  51 
see  also  Granuloma,  diphtheritic 
Diphtheritic  cast  of  trachea  and  bronchi,  Laryng. 

70 
Diphtheroid  bacilli  isolated  from  desert  sore,  Neur. 
57 
infection  apparent,  of  skin,  case  (H.  W.  Barber), 
Derm.  40 
experimental   inoculation    and  culture,   re- 
sults, Derm.  44,  45 
fermentation  tests,  Derm.  45 
rods,  presence  in  septic  sores,  Neur.  53 
Diplegia,  plastic,  treatment  by  division  of  posterior 

spinal  nerve  roots,  Neur.  27 
Diploma    in   electro-therapeutics    and    radiology, 

Cambridge  scheme  for,  Electr.  4,  5 
Disagreeable  or  annoying  circumstances  thought 

of,  emotional  effects,  Occ.  Led.  50,  51 
Disanaphylactizing    aeffion    of    mineral    waters, 

Bain.  35,  36 
Discipline,  intricate  nature  of,  proper  understand 
ing  as  to,  Occ.  Led.  29 
preventive  measures  of  disease    in    relation  to, 
War  21,  25 
Disease,  as  object  of  natural  historj  ,  Epid:  160 
as  vital  process,  conception  of,  Epid.  160 
definition  of,  as  stated  by  Sydenham,  Epid.  103 

required,  Epid.  160 
nature  of,  Sydenham's  views  on,  Epid.  163 
new,  true  example  of,  Epid.  L62 

ention    of,    on    active     service    (Sir    John 
Goodwin),  War  15-30 
on    active    service,    in    relation    to   discipline, 
War  21,  25 
special  notion  involved  by,  Epid.  L64 
specificity  in,  positiyist  dootrines  of,  opposition 

to,  Epid.  1 T -1 
symptoms  of,  in  aotual  cases,  never  attributable 
to  one  cause  alone.  Epid.  168 
Disease-concept,  correspondence  between  observa- 
tions on  patient  and,  Epid.  161 

references  of   case  occurrences  to.    in   diagnosis, 
Epid.  L66 

true,  construction  of,  most  important  clement  in, 

Epid.  161 


Disease-concept,    validity    of,    requirements   for, 

Epid.  102 
Diseases,   causes   of,    changed  views  as  to,  now 

prevailing,  Epid.  163,  164 

chronic    and    functional,    diagnosis    of,    health 

resorts  as  places  for,  Lain,  i 
medical  and  surgical,  division  artificial,  Neur. 

17 
new,  equivalent  to  new-disease  concept-. 

162 
symptoms-groups  becoming,  Epid.  164 
Disinfector,  in  prophylaxis  against  typhus  fever, 

Epid.  275 
Disc,    optic,    mass   of   connective    tissue   covering 
(Leslie  Paton),  Ophth.  60 
partial  avulsion  of,  with  ectasia  (W.  H.  Simpson), 
Ophth.  9 
Discs,  leaden,  for  producing  artificial  pharyngeal 

pouches,  Laryng.  63 
Dislocation  of    patella,   case   (R.   P.   Rowlands i, 

Clin.  26 
Diverticula,  causes  of,  Prod.  57 
duodenal,  Prod.  89 
intestinal,  formation  of,  Prod.  58 
latency  of,  Prod.  57. 
mucosa  of,  ulcerations,  Prod.  5t 
secondary  processes  following,  Prod.  58,  59 
inflammatory,  Prod.  60,  61 
mechanical,  Prod.  GO 
multiple,  with  cancer  of  sigmoid,  Proct.  72 
of    colon,    followed    by    intestinal    obstruction, 

operation  for,  case  records,  Proct.  76 
pharyngeal,    report    of    two     cases    |H.    Law), 

Laryng.  108 
small,  of  mucosa  of  appendix  producing  thickened 
and    nodular   distal    third    of    appendix, 
126 
Diverticula  and  sacculi,  difference  between,  Proct. 

73 
Diverticulitis,  acute,  Proct.  68 
clinical  picture  of,  Proct.  62 
diagnosis  made  with  certainty.  Prod.  65 
onset  due  to  trauma,  Proct.  61 
ilogy,  discussed,  Proi 
age-incideuce,  7'roc      B 
as  cause  of  sigmo- vesical  fistula,  Prt 
cases  of,  tabulated,  /'/. 
chronic,  Proct.  68 

complicated  by  pelvic  dis  i,  63 

definition,  Proct.  56 
diagnosis,  Pn 
l>\  sigmoidoscope,  I  > 
by  X-rays,  Pi 
clinical  points  in, 
from  cancer,  Pn  i 

moid  M  rectum. 

from  malignant  dis< 
probability  of,  cases  illustrating, 

false, 

historical  account,   i        (.  56 

intestinal,  usual  ail 

lesions  mimicked  bj . 

mode  of  origin,  in  ^7 

objections  to  term. 

of  ascending  colou,  see.  Linen, 

of  colon  in  hepatic  flexure  region, 

in  splenic  flexure  n  - 
of  iliac  colon,  impoi    i 

after  operation  tor.  . 
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Diverticulitis,  treatment  by  short-circuiting  ileum 
into  rectum,  result  and  subsequent  history 
of  case,  Prod.  86 
of   sigmoid  colon,  coli-vesical  fistula  following, 
Proct.  75 
specimen,  Proct,  72 
of  sigmoid  flexure  simulating  malignant  disease, 
obstruction     precipitated     by    gall-stone, 
Proct.  69,  72 
old,  secondary  carcinoma  supervening  on,  Proct. 

80 
operation  of  choice  in,  Proct.  81,  94,  98 
pathology  of,  X-ray  demonstration  of,  Proct.  85-90 
prediverticulitic  stage  of,  Proct.  89 
prevention,  Proct.  65 
resembling  appendicitis,  Proct.  69 

cancer  of  colon,  Proct.  68 
specimen   from  case   after   operation   described, 

Proct.  91 
treatment,  Proct.  64 

operative,  Proct.  71,  72,  81 
true  and  false,  distinction  between,  Proct.  87,  88 
Diverticulum,     congenital,     of      colon     (Garnett 
Wright),  Surg.  119,  128 
specimen,  blood-supply,  Surg.  122 
connexion  of  taenia  with,  Surg.  122 
description  of,  Surg.  120 
from  middle  of  ascending  colon  occupying  sac  of 

inguinal  hernia,  Surg.  126 
intestinal  congenital  factors  permitting  develop- 
ment, Proct.  70 
Meckel's,  Proct.  89 

congenital  in  origin,  Proct.  73 
of  sigmoid  flexure,  perforation  of,  causing  peri- 
tonitis, Proct.  70 
perforation  followed  by  peritonitis,  Proct.  76 

into  bladder,  Proct.  80,  92 
pharyngeal,  Laryng.  64,  67,  68 

ruptured  by  passage  of  bougie,  Laryng.  67 
see  also  Pouch,  pharyngeal 
Dixon,  W.  E.  —  Discussion  on  value  of  alcohol  as 

therapeutic  agent,  Tlierap.  52 
Dogs,  convulsions  in,  in  district  in  Australia  in- 
vaded by  acute  encephalomvelitis,   Epid. 
194 
Donaldson,    Dr. — Discussion  on   value    of   blood- 
transfusion  before  operation,  Obst.  151 
Donelan,  J. — Case  of  epithelioma  of  tongue,  with 
large   secondary  deposits  in   cervical  and 
sub-lingual    glands,    treated    by     amino- 
propionate  of  copper,   Laryng.    L2 
case  of  lingual  cancer  in  a  man,  aged  65,  treated 

with  copper  alanine,  Laryng.  118 
discussion  on  impaired   mobility  of  cord   in   in- 
trinsic cancer  of  larynx,  Laryng.  205 
on  laryngo-stroboscope,  Laryng.  129 
on  per-nasal  dacryocystostomy,  Jjaryng.  235 
large  antral  polypus  with  two  distinct  pedicles, 

Laryng.  15 
multiple  sinusitis  with  necrosis  of  frontal  septum, 
Laryng.  L87 
Dore,  S.  E. — Case  for  diagnosis,  Derm.  58 
case  of  lichen  planus  and  pseudopelade,  Derm. 
16 
of  multiple  pigmented  moles,  Derm.  80 

lichen  planus,   Derm.  77 
Dorsal  root,  first,  and   suprascapular   nerve,  lesion 

of ,  with  bemiseoni f  cord  produced  bj 

single  missile  (C.  P.  S\  monds),  New  .  43 


Double-chambered    apparatus    for    intratracheal 
insufflation  of  chloroform,  description  of, 
Aneesth.  27,  28 
Douche  nozzle  removed  from  female  bladder,  Obst. 

129 
Douglas,    C.    G. — Discussion     on     gas-poisoning, 
War  37 
on  therapeutic  uses  of  oxygen,  Tlierap.  79 
Downie,  J.  Walker. — Discussion  on  removal  of  dis- 
eased tonsils  by  escharotic  paste,  Laryng. 
22 
Dowsett,   G.    B. — Discussion    on  dental   sepsis  in 

children,  Odont.  52 
Dowsett,  H.  M.  —  Discussion  ou  efficiency  of  high- 
tension  transformer  compared  with  induc- 
tion coil,  Electr.  127 
Doyne,  P.  G. — Case  of  (?)  furrow  keratitis,  Ophth. 

88 
Dropper,    regulating,  for   supply   of   ether  (A.  L. 

Flemmiug),  AniPsth.  &  Laryng.  1 
Dresbach's  syndrome,   characteristics  of,  Med.  6, 

17  ;  see  also  Blood-cells,  red,  elliptical 
Drummond,     H.  —  Discussion    on    diverticulitis, 

Proct.  74 
Ducleaux,  dangerous  zone  of,  Bain.  23 
Dudgeon,  L.  S. — Auto-agglutinins  in  blood-plasma 

in  hemolytic  jaundice  (quoted),  Med.  5 
Dug-outs,  lousiness  of,  Epid.  5 
Duncan,  J.    Matthews,   on   endometritis,  quoted, 

Obst.  8 
Dundas-Orant,  Sir  J.  D. — A  useful  attic  syringe, 
Otol.   15 
acuminated  sessile  fibroma  of   middle  of    right 

vocal  cord,   Laryng.  152 
case    of    congenital   occlusion    of    the    choaua, 
Laryng.   34 
of  facial  paralysis,  Otol.  104 
of    hoarseness,    ventricular-band     phonation, 

Laryng.  41 
of  pemphigus  of  mouth,  fauces,  and  epiglottis, 
in  elderly  man,  Laryng.  185 
dense  growth  in  naso-nharynx   simulating  ade- 
noids, Laryng.  1*4 
discussion   on   anaesthesia   in   throat    aud    nose 
operations,  Aneesth.  &   Laryng.  26 
on  case  of  Bezold's  mastoiditis,  (>tol.  101 
on  caseous  rhinitis,  Laryng.  160 
on  child  suffering  from  retained  tracheotomy 

tube,  Laryng.  148 
on  chronic  suppuration  in  left   "attic,"  Otol. 

95 
on  hysterical  deaf -mutism,  Otol.  10 
on   intratracheal   tumour  removed  by  per-oral 

tracheoscopy,  Laryng.  5 
on  partial  destruction  of  auditory  nerve,  Otol. 

103 
on  pharyngeal  diverticula,  Laryng,  LIS 
on    result   of   healing   of    chronic    middle  eai 

suppuration,   Otol.   105 
on  spontaneous  cicatrization  of  tuberculo 

larynx,  Laryng    :!'_' 
on  total  laryngectomy,  Laryng.  191 
od  vertigo  in  conjunction  with  previous  radical 
mastoid  operation,  ( >t<>l.  12 
fibroma  "f  left  vocal  oord  in  subject  of  incipient 
tuberculosis  of  larynx,  Laryng.  151 
of  righl  vocal  oord  in  exceptionally  intolerant 
Bubjeot,  Laryng,  151 
gumma  in  vault  of  nasopharynx,  Laryng.  1M 
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Dundas  Grant.  Sir  J.  D. — Minute  sessile  fibroma 
destroyed  by  galvano-cautery,  Laryng.  152 

papilloma  removed  from  left  vocal  cord,  Laryng. 
153 

small  globular  fibroma  causing  extreme  hoarse- 
ness, Laryng.  152 

traumatic  destruction  of  one  labyrinth  illustra- 
ting "marking-time"  test,  a  simplifica- 
tion of  the  "  Babin  ski- Weil "  test,  Otol. 
14 

two  cases  illustrating  scope  and  utility  of  ossicu- 
lectomy, Otol.  14 
Duodenum,  cyst  of,  specimen,  Surg.  190 

diverticula  of.  Proct.  89 

papilloma  of,  specimen,  Surg.  195 

septal  malformation  of,  Surg.  127 

ulcer  of,  gastrojejunostomy,  gastro-jejuno- colic 
fistula,  excision  of  ulcer  and  entero- 
anastomosis,  recovery  (R.  P.  Rowlands), 
Clin.  59 
ruptured,  operations  for,  under  intra-tracheal 
insufflation  of  chloroform,  Ancesth.  38 

ulcers  and  gastric  ulcers,  surgical  treatment  of, 
remote    effects   (H.    J.    Paterson),    Sum. 
141 
Dupuytren's    contraction     (E.     Laming     Evans), 
Orth.  209 

in  man,  aged  31  (P.  B.  Roth),  Orth.  113 

in 'voung  man,  following  injury  (before  and  after 
operation)  (P.  B.  Roth),  Ort h.  227 

recurrence  after  operation,  i )rth.  1  1  i 

treatment,  Orth.  114 
Dura  mater,   condition   of,    in  case  of    tumour  of 

eighth  nerve,  Otol.   126 
Dutton.   A.    Stay t.    -Some  deficiency  diseases  and 

leprosy.   Med.   51 
Dysarthria    in    tumour    of    eighth    nerve,    Otol. 

14S 

Dyschromia  <>f  face,  two  cases  of,  Deiin.  12-2 
Dysentery,  amu'bic.  arthritis  in,  evidence  of  weak, 
Med.  36 
haemorrhage  in,  Occ.  Leet.  80 
and  malaria,  mixed  infection,  quinine  in,  Occ. 

Led.  68 
and  typhus  fever  epidemics  in   Warsaw,  weekly 
notifications,  Epid,  268 
arthritis  in  (G.  Graham),  Med.  23-42 
bacillarv    and    amoebic,     followed    by    neuritis, 
Neur.  60 
appearance    of    agglutinins    in     Shiga's     and 
Flexner's  forms  compared,  Med.  ■">  I 
arthritis  without  evidence  of,  Med.  35 
diagnosis  not  made  at  onset  of  disease  in  cases 
complicated  by  arthritis,   Med.  :'>i 
on  clinical  grounds  in  eases  complicated  by 
arthritis,    Med.  33 
oedema  in,  ( ve.  Lent.  79 
prevalence  of,    investigation   of    all   cases    of 

joint  swelling  in,    Med.  35 
with  arthritis,  I  >.  c.  Lei  t.  so.  si  ;  (G.  Graham), 
Med.  23  32  ;  eases  tabulated,  Med.  38-41 
elinieal  s\  mptoms,  Med.  21 

ISOlal  ioil  o\  Shiga's  and  of  I'lexuer's  bacillus, 

Med.  32,  38,  84 

review  of  literature  on,    Med.  23 

carriers,  importance  of,  l  tec.  Led.  77 
in  Caucasus,  combined  infections,  Occ,  \ 
treatment  of,  l  *cc.  Lect.  8 

t\  pes  of,  i  '.■■ .  / .',.-.  78 


Dysentery  in  Macedonia,  Occ.  Lect.  76 

clinical  features,  <)cc.  Lect.  79,  30 
evacuation  of  cases,  Occ.  Lect.  77 
nervous  complications,  Occ.  Lect.  81 
types  of,  Occ.  Lect.  77 
preventive  measures  against,  on  active  service, 
War  18 
Dyspepsia,  chronic,  symptoms  of,  investigation  at 
health  resorts,  Bain.  5 
specified  forms  to  be  sent  for  spa  treatment  must 
be  stated,  Bain.  42 
Dysphagia  in  tumours  of  eighth  nerve,  Otol.  148 
Dyspituitarism,  cases  of  operation   on   by  nasal 
route,   Surg.  42 
treated  by  operation,  Sui 
Dyspnoea,  effect  of  oxygen  treatment  on,  Then 
nocturnal,  improved  by  oxygen  administration, 

T  Jeer  a}).  67 
"  ratio"  in  oxygen  treatment,  Therap.  69 
Dwarfism,  renal,  bouv  changes  associated  with, 
Child.  106 
three    cases     associated    with    curious     bony 
changes  (D.   H.  Paterson),  Child.  108 
unilateral,  of   limbs  connected   with  congenital 
chondromata  (F.  Parkes  Weber),  Clin.  54 


Ear    and    throat    clinic,    compulsory    study    in, 

advocated,  Otol.  2 
aspergillus  from,  section  from  (A.  Cheatle  and 

W.  d'Kste  Emery),  Otol.  69 
chronic   suppuration    in   left  "attic"  with    few 

symptoms,      extensive      suppuration      iu 

antrum  and  mastoid  cells,  Otol.  91 
diseases,  reason  for  fuller  knowledge  of,  Otol.  1,  2 
footplates    of    stapes    and    adjacent    regi 

viewed  from  vestibule,  Otol.  18,  19 
left,    microscopical    examination    of,  in  case   of 

tumour  of  eighth  nerve,  Otol.  117-121 
microscopical      examination     of,     in     epidemic 

cerebro-spiual  meningitis,  '-40 

middle,   sarcoma  of,  arising   in    Eustachian  tube 

(R.  Lake).  Otol.  63 
arising  in    Eustachian  itment  by 

radium,  Otol.  68,  64 
suppuration,    chronic,    result    of   healing    (L. 

Oolledge),  Otol.  105 
nose  and   throat,   diseases  of,  educational  insti- 
tutions where  compulsory,  and  where  not 

compulsorj 
oval  window  of,  deep  cleft   from  anterior  margin 

of,  ( )tol.  20 
right,  microscopical  examination   of,  in 

tumour  of  eighth  nerve,  l  ■    '.  118,  198,  137 
vestibule    of,   cartilaginous  dement   in  wall    of, 

.      Is 

small  foramen  in  wall  of, 
some     anatomical      featui 
.  17 
Ears,  examination  of,  in  tumours  of  eighth  n< 

Otol.  149 
East  Indies  Station,  treatment  of  scurvy  on  board 

ship,  sen 
Eccles.  H.  a.     Case     I  metallic   no 

region  of  the  right  mandible,  i 
Eccles.  W.  MoAdam      1 

OD     role     of      cinematograph     in       teaching 
obstetru  -. 
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Ectasia  with   partial    avulsion   of    disk   (W.   H. 

Simpson),  Ophth.  9 
Ectopic  gestation,  interstitial,  ruptured,  Obst.  156 
Eczema,    trade,    two    cases    (W.    J.    O'Donovan), 

Derm.  75 
Eddowes,    A. — An  uncommon  form  of  erythema, 
Derm.  101 
case  for  diagnosis,  Derm.  61 

of  recurrent  erythema  multiforme.  Derm.  11 
discussion  on  apparent  diphtheroid  affection  of 
the  skin,  Derm.  47 
on  case  for  diagnosis,  Derm.  58 
on    case   of    "ery theme    indure     des     jeunes 

filles,"  Derm.  54 
on  generalized  rodent  ulcer,  Derm.  70 
on  leucodermia,  Derm.  72 
Eden,  T.  W. —  Discussion  on  case  of  high  ammonia 
coefficient,  06s/.  147 
on  recurrent  haemorrhage  from  laceration  of 

cervix,  Obst.  162 
on    report    on     teaching    of    obstetrics     and 

gynaecology,  Obst.  39 
on      role     of      cinematograph     in     teaching 
obstetrics,  Obst.  19 
Edgecomb,    W.  —  Discussion    on    immunity    and 
mineral  water  treatment,  Bain.  33,  34 
visceral  fibrositis,  Bain.  14 
Edmunds,  A. — Extensive  rodent   ulcer   involving 
bone  excision  ;  plastic  operation,  recovery, 
Clin.  3 
multiple  hone  abscesses  of  an  unusual  nature, 

Child.  3 
tumour  of  the  scalp  in  an  infant,  Clin.  1 
Edridge-Green,    F.    W.  — Card    test    for    colour- 
blindness, Ophth.  62 
Effervescing   bath,  Naubeim   course   should   not 

commence  with,  Bain.  46 
Egg  albumen,  inoculation  into  rabbits  sensitized 
against,  to  determine  antitryptic  changes 
in  blood,  Path.  54 
sterile,  rabbits  inoculated  with,  to  determine 
antitryptic  changes  in  blood,  Path.  46 
white,  antitrypsin  of,  experiments  with,  Path.  9 
isolation  of  antitrypsin  from,  Path.  11,  12 
Egypt,  trench  fever  in,  Epid.  2,  25,  27 
Egyptian    Expeditionary  Force,   desert   sores  in, 
Neur.  57 
forms  of  peripheral  neuritis  among  troops  serving 
with,  1915-19  IF.  M.  R.  Walshe),  Neur. 
49 
Egyptians,  causes  of  death  in  Bilharzia  hcematobia 

infestation  among,  Occ.  Led.  5 
Eighth  nerve,  tumours  of,  Otol.  L09-161 
aetiology  of,  Otol.  139 
and  general  neurofibromatosis,  Ctol.  140 
diagnosis  of  possible  errors  in,  Otol.  152 
differential  diagnosis  of,  Otol.  151 
histology  and  development  of,  Otol.  141 
macrOBOOpical  appearance  of,  Otol.  140 
microscopic;!  1  sections,  Otol.  114-136 
notes  of  cases,  Otol.  1 11-189 
pathological  changes  in  labyrinth,  Otol.  144 
pathology  of,  Otol.  140 
prognosis  of,  Otol.  154 
symptoms  of  inital  Btage,  Otol,   1  16 
of   intermediate   or   neurological   stage,  Otol. 

147 
of  terminal  itagi  ,  ( )tol.  1 19 
treatment  of,  ( )tol.  1  •  I 


Elbow,  right,  tumour  below  secondary  to  tumour 

in  right  loin  and  on  ninth  rib,  Surg.  4,  5 

Elbow-joint,  injured,  treatment  suggested,  in  case 

of  myositis  ossificans,  Orth.  Ill 
Electric  currents,  interrupted  and  fluctuating,  in 

X-rays,  problems  of,  Electr.  93 
Electrical  stimulation  in  production  of  muscular 
contraction,  Electr.  38 
in  production  of  muscular  contractions,  selection 

of  appropriate  currents,  Electr.  39 
stimulus  to  growth,  time-relations  of,  Occ.  Led. 
177 
Electricity,  quack  treatment  by,  Electr.  1,  2 
Electro-diagnosis,  simple   foot-switch  for  use  in 

(W.  J.  Tun-ell),  Electr.  56 
Electrology    and    radiology,    ideals    in     (A.     E. 

Barclay),  Electr.  1 
Electrolysis,   treatment  bv,  of  pigmented  moles, 

Derm.  32 
Electron  velocity  in  X-ray  tube,  Electr.  85,  91 

in  X-ray  tube,  method  of  attaining,  Electr.  91 
Electro-therapeutics   and  radiology,  diploma  in, 
Cambridge  scheme  for,  Electr.  4,  5 
slow  advances  in,  Electr.  2 
specialization  in,  Electr.  4 
status  of,  Electr.  13 

wrong  methods  presented  by  those  ignorant  of, 
Epid.  12,  13 
Ellis,  Dr. — Discussion  on  lupus  treated  by  brass 

paste  and  bro,  Derm.  152 
Ellison,    J. — Discussion    on    precancerous  uterus, 

Obst.  12 
Elmslie,  R.  C. — Ankylosis  of  both  hip  joints,  Orth. 
210 
birth  palsy  in  a  boy,  Orth.  99 

with  dislocation  of    the    head  of    the  radius, 
Orth.  225 
case  of  multiple  congenital  deformities,  Orth.  107 
of  os  tibiale  sesamoideum,  Ortli.  101 
of  paralytic  dislocation  of  the  hip,  Orth.  232 
congenital  absence  of  tibiae,  Orth.  224 
coxa  vara  in  a  child  aged  9  months,  Orth.  206 
cyst  of  head  of  tibia,  Orth.  222 
discussion  on  arthritis  of   knee  with  persistent 
flexion.  Orth.  110 
on  bilateral  congenital  elevation  of  shoulder, 

Orth   237 
on  case  of  chronic  synovitis  of  both  knee-joints, 

Orth.  105 
on  case  of  traumatic  myositis  ossificans,  Orth. 

Ill 
on  Dupuytren's  contraction,  Orth.  114 
on  genu  varum  of  late  onset.  Orth.  232 
mid-carpal  fracture  dislocation,  Orth.  220 
recovery  after  suture  of  median  and  ulnar  nerves 
in  the  forearm,  Orth.  112 
Elsberg,  opening   and  closing   of  eyeballs   under 
anaesthetic  without  evidence  of  pain  seu- 
sation  (quoted),  AncBSth.  8 
Elworthy,  R.  R. — Shaving  brush  anthrax  of  face 

first  demonstrated  by,  Derm.  25 
Embleton,  D.  —  Sphenoidal  empyema  and  epidemic 

cerebrospinal  fever,  Path.  C>7-7(> 
Embryoma  of  ovary,  cystic,  Obst.  131 
Emery,   YY.    D'Este  and    Cheatle,  A.— Section  of 

pergillus  from  the  car,  (Uol.  69 
Emetine    in    treatment   of    amoebic   dysentery   in 

Caucasus,  Occ.  Led.  87 
Emmel.  researches  on  Herriok's  anaemia,  Med.  9, 10 
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Emotion,  human,  altering  nutrition  of  cells,  Occ. 
Lect.  42 
demonstration  of,  requirements  for,  Occ.  Lect. 

46 
effect  of  disagreeable  or  annoying  thoughts  on, 

Occ.  Led.  50,  51 
in  relation  to  hysteria,  Occ.  Led.  45,  49 
measurement    of    (A.    D.  Waller),    Occ.  Led. 
41-56 
example  of,  Occ.  Led.  44 
voluntary  control    of   (A.    D.  Waller),  Occ. 
Led.  41,  56 
response  to,  produced   bv  anxietv,  Occ.  Led. 
46,  47.  54 
Emotive  reaction  to  air-raid  registered  by  galvan- 
ometer, Occ.  Led.  47,  53 
Empyema,  maxillary,  antral,  right,  causing  acute 
suppurative    infection   of    right   mastoid, 
Otol.  1C7 
sphenoidal  and  epidemic  cerebro-spinal  fever  (D. 
Embleton),  Path.  67-76 
persistent     and    hydrocephalus,    relationship 

between.  Path.  75 
in  cases  dying  from  cerebro-spinal  fever,  Path. 

72 
isolation  of  meningococcus  from,  Path.  72 
Empyemata,  chronic,  bilateral,  of  frontal  sinuses, 
external    operation     performed     on     (H. 
Tilley),  Laryng.  135 
Enamel  and  dentine,  difference  between,  specimens 
treated  by  heat  to  demonstrate,  Odont  15 
fibrous  character  of,  first  described  by  Hunter, 

Odont.  14 
particles  from  cooking  utensils,  ingestion  causing 
appendicitis,    arguments    against,    Path. 
139-143 
Encephalitis  lethargica,  Epid.  162,  Child,  54,  55 
engrossing  special  professional  attention  in  1918, 

Epid.  177 
followed  by  symptomatic  paralysis  agitans,  cases 
(S.  A.  Kinnier  Wilson),  Clin.  65 
Encephalomyelitis,  acute  (•'  X  disease"),  epidemi- 
ology of,   in  Australia  (J.  B.  Cleland  and 
A.  VV.  Campbell),  Epid.  185-205 
areas  invaded  by,  Epid.  188,  189 
carriers  of,  Epid.  L89 

human,  Epid.  195-197 
distinct   from    cerebro-spinal    meningitis    and 

infantile  paralysis,  Epid.  203,  204 
experimental  reproduction  in  animals,    I 

186,  190 
incidence;  of,  in  relation  to  season  and  climate, 

Epid.  186 
natural  diseases  in  animals  in  districts  affected 

bj     Epid.  190 
possible  connexion  between  cases.  Epid.  199- 

2d2 
possibility   of   connexion    with    influenza    dis- 
cussed ami  negatived,  Odont.  2D  I 
of  occurrence  of    intermediate   (invertebrate) 
host   of    virus,   discussed    and    negatived, 
Epid.  L95  L97 
seasonal  incidence,  Epid.  1ST.  190 
symptoms,  Epid.  185,  186 
Endocarditis,    malignant,    affeoting     pulmonary 

valve  iii  vouth  aged   16J  (11.  Batty  Shaw). 

Clin,  to' 

signs    of,    in   case   of   appendix    containing    36 
shot  (0.  Firmin  Cuthbert),  I 


Endocervicitis,  chronic,  giving  rise  to  suspicion  of 
cancer,  Obst.  6 
treatment,  Obst.  6 
Endocrine   glands,  functions   of,  researches  into, 

Neur.  2 
Endolaryngeal    route,  removal  of  angeiomata  of 

larynx  by,  Laryng.  239 
Endometritis,    fungous,    followed    by    cancer    of 
uterus,  Obst.  4 
giving  rise  to  suspicion  of  cancer,  Obst.  7 
treatment  by  removal  of  uteri, 
senile,  precancerous  condition,  Obst  8 

treatment  by  removal  of  uterus,  Obst.  8 
utero-placental  haemorrhage  and,  Obst  165 
Endothelioma  of  eyelid,  Ophth.  74 

of  naso-pharynx,  treatment  bv  radium,  Laryng. 

144 
of  orbit,  Ophtlt.  74 

of  palate,  treatment  by  radium,  Laryng.  145 
of  pharynx,  treatment  by  radium,  Laryng.  144 
supra-pituitary,  Surg.  39 

with  failure  of  vision,  operated  on  by  bil   I 

subtemporal  decompression  without  result, 
Surg.  44 
England  and  Wales,  deaths  from  cancer  in  (1916). 
•     Obst.  9 
deaths  from  tuberculosis  in  (1916),  Obst.  9 
England,  child  population  of,  proportion  requiring 
dental  aid,  Odont.  50 
Nauheim  bath  treatment  in,  compared  with  that 

abroad.  Bain.  45,  46 
typhus  fever  epidemic  in  (1863-65),  comparison 
with   Serbian  epidemic  (1915),   Epid.  69, 
73-75 
Enteric   group   of    infections    in    Macedonia   and 

Caucasus,  Occ.  Let  \  88,  89 
Entero-anastomosis,    with  excision  of    duodenal 
ulcer,    gastrojejunostomy,  gastro-jejuno- 
colic  fistula,  Clin.  59 
Enzymatic  and  chemical  processes,  law  followed 
by    modifications     induced     by    thermal 
applications,  Bain.  24 
Enzyme,    adsorption  of,   production  of  anaphylo- 

toxin  by  substances  not  causing,  P 
Eosinophilia  in  Bilharzia  luemaiobia  infestation, 
<  tec.  Lect  5 
effect  on  complement,  Occ.  Lect.  7 
Epicardia,    narrowing     of,     causing    (.esophageal 

obsl  ruction,  harxpu 
"Epidemic"  (an),  special   significance  of  expres- 
sion, Epid.  165 
constitution,  right  idea  of,  K,  .  .'.  17~> 
meanings  conveyed  by  term,  Epid.  165 
Epidemics,  stud)   of,  application  of  periodogram 

in,  Epid.  182 
Epidemiologist,  first,  of  modern  ti  175 

Epidemiologists  and  bacb  ri   .  gists,  methods 

compared, 
Epidemiology,  first  principles  :  an  v>ok- 

Bhank),  Eptd.  L59 
difficulties  attendit 
forecasting  of  events  in,  I  .•    I.  177 

philosophy  of, 
Epidermolysis  bullosa.  / 

case  of,  Pen/;.   121 
Epiglottis.       carcinoma,       squamous  ce. 

B 

c\  st  of,   /.,:;;, 

fauces  ami  mouth,  pemphigus  of,  L 
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Epilaryngeal   region,  large   growths   of.    method 
of  lateral  pharyngotomy  for,  haryng.  l'JG 
Epilepsy,  arising  from  war  conditions,  rare,  Neur. 
16 
institutional  treatment  of,  Neur.  15 
mental  analysis  in  cases  of,  Neur.  12,  14 
nature  of  (E.  W.  Scripture),  Psych.  18 
onset  of,  Neur.  13 

psychological  treatment  of,  Neur.  15 
speech   inscriptions    in,   method    of    recording, 
Psych.  18-23 
Epileptic  reactions,  Neur.  13,  14 

temperament  and    make-up,  characteristics   of, 
Neur.  12,  13 
Epithelial  structures  in  ovary,  origin  of,  Obst.  64 
tissues  of  ovary,  development  of,  Obst.  66 
tumours,  origin  of,  from   germinal  epithelium, 
Obst.  80 
of    ovary,    origin    of    (J.    11.    Goodall),    Obst. 
63,  75 
Epithelioma     adenoides     cysticum,    of      Brooke, 
treatment,  Derm.  3 
with  rodent  ulceration  (E.  G.  Graham  Little), 
Derm.  1 
and  arsenic  keratosis  (G.  R.   Hamilton),  T)erm. 

154 
Hat  cicatricial,  of  Darier,  Derm.  55 
multiple,  benign  cystic,  cases  reported,  Derm. 

2,  3 
of  external   auditory    canal    invading    mastoid 
antrum  without  affecting  drum,  Otol.  84 
invading  tympanum,  Otol.  83 
of  larynx,  specimen,  Laryng.  78 

(with  implantation),  specimen,  haryng.  79 

of   tongue,    with    large    secondary   deposits   in 

cervical  and  sub-lingual   glands,    treated 

with  aminopropionate  of  copper,  case  (J. 

Donelan),  Laryng.  12 

of  vocal  cord  ;  papilloma  of  larynx  recurring  as 

(H.  Buckland  Jones),  haryng.  124 
recurring,  of  maxillary  antrum,  in  which  Moure's 
lateral    rhinotomy    was   performed,  case, 
Laryng.  51 
superficial,  case  (H.  C.  Senion),  Derm.  38 
Epithelium,  germinal,  origin  of  epithelial  tumours 
from,  Obst.  80 
oral,  break  in  continuity  of,  cause  of  pvorrhcea, 
Odont.  98 
significance  of,  in  periodontal  disease,  Odont. 
89 
Erosions  of  cervix  uteri,  giving  rise  to  suspicion  of 

cancer,  Obst.  5 
Eruption,    extensive,    occurring    after   prolonged 
administration  of  organic  arsenic  (Haldin 
I  lavis),  Dei  m.  :',:> 
Erythema,    amount    of     irradiation    sufficient    to 
produce,  Electr.  28 
ciroinate,  case  (E.  ''>.  Graham  Little),  Derm.  60 
multiforme,  recurrent,  case  (A.  Eddowes),  Derm. 

11 
uncommon  form  of  (A.  Eddowes),  Derm.  101 
"  Erytheme   indure  de    jeunea  filles"  associated 
with  folliclis  and  phlyctenular  ulcers  ((!. 
Pernet),  Dei  m 
Erythrodermia,    premycosic,    cases    of    (II.    \V. 

Barber),  Dei  m 
"  Erythrodermie     congenitale     iohthyosiforme," 
(H.  \Y.  Barber),  Derm.  22 
refen  rature  on,  Derm.  28 


Escharotic   paste  (London   paste),    enlarged  an 
diseased  tonsils  of  cryptic  type  destroyed 
by  (Irwin  Moore),  Tiaryng.  20 
Ether,    administration    of,    advances    in,    under 
Clover,  AncBsth.  42 
and  chloroform,    intratracheal    insufflation    of, 

compared,  Ancesth.  40 
as  anaesthetic  in  injuries,  Clin.  38 
contra-indicated  in  shock,  Clin.  39 
intratracheal  insufflation  of.  advantages,  Ancesth. 
4,  14 
blood  prevented  from  entering  trachea  during, 

Ancesth.  15,  16 
chloroform  combined  with,  Ancesth.  26,  27 
combined  with  preliminary  administration  of 

morphine,  Ancvsth.   8 
followed  by  acute  bronchitis,  Ancesth.  10 
in    operations   on    air   passages,  abolition    of 
risk  of  septic  poisoning,  Ancesth.  8,  9 
which    involve    bleeding    into    air-passages 
(F.  E.  Shipway),  Ancesth.  1 
in  thyroid  operations,  Ancesth.  51 
interruption  of  air-stream  in,  Ancesth.  8,  9 
mechanical  methods  for,  Ancesth.  10 
necessity    in    war   surgery   of   face    and  jaw, 

Ancesth.  12 
nitrous  oxide,  oxygen  and,  apparatus  for  (F.  E. 

Shipway),  Ancesth.  19 
operations   under,    application   of   cocaine   to 
assist  passing  of  catheter,  Ancesth.  5 
co-operation    of    anaesthetist     with     larvn- 

gologist,  Ancesth.  5 
difficulty  of  passing  catheter,  Ancesth.  4,  5 
posture  during,  Ancesth.  15 
reduction  of  shock  under,  Ancesth.  10,  11 
under  light  anaesthesia,  Ancesth.  15,  16 
kept  in  reserve  for  administration  during  intra- 
tracheal insufflation  of  chloroform,  Aiuest. 
32 
rabbit   kept   under   influence   of,    to  determine 

antitryptic  titre,  Path.  57 
regulating  dropper  for  supply  of  (A.  L.  Flemming). 
Ancesth.  &  Laryng.  1 
Ethmoid  and  maxillary  antrum,  perithelioma  of, 

Laryng.  51 
Eustachian  tube,  sarcoma  of  middle  ear  arising  in 

(R.  Lake),  Otol.  63 
Evans,    A. — Actinomycosis   of   the  thoracic  wall, 
Clin.  84 
acute  osteomyelitis  of  a  lumbar  vertebra,  Clin. 

83 
cystic  adenoma  of  the  bile-ducts,  Clin.  86 
Evans,  E.  Laming.-  Case  of  arthritis  of  the  knee. 
with  persistent  flexion,  Orth.  109 
discussion  on  case  of  Dupuytren's  contraction, 
Orth.  114 
on  case  of  multiple  exostoses,  <  >rt!i.  208 

of     traumatic     myositis     ossificans,     Orth. 
Ill 
Dupuytren's  contraction,  Orth.  209 

fracture  of  tbe  carnal  scaphoid,  Orth.  208 

i  iteif  is  deformans,  ( >rth.  207 

skiagrams  of  injurs    to   neck  of  femur  produced 
in   straightening    flexed    hip   in   os 

infant  lie  paralysis,  (  >rth.    10H 
two  cases  of  thickening  of  femur,  I >rth.  215 
Exercise,    effect    of,    on    development    of    rickets 

Child.  7(i.  71 
Exercises,  controlled,  Occ.  Led.  24 
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Exophthalmos,  pulsating  (H.  Grimsdale),  Ophth. 

37 
Exostoses,      multiple,     case     (W.    R.     Bristow), 
Orth.  203 
of  radius  (W.  T.  ft.  Pugh),  Orth.  220 
Exotoxins,  rabbits  inoculated  with,  to  determine 

;mt  itryptie  changes  in  blood,  Path.  51 
Expectoration,    effect    of   oxygen    treatment    on, 

Therap.  91 
Expiratory   exercises,    necessity    for,    Occ.    Lect. 

3G 
Eye,  anterior  chamber  of,  removal  of  non-magnetic 
foreign  bodies  from,  Ophth.  67,  71 
fundus  of,  haemorrhage  into,  GpJitlt.  7 
left,  loss  of,  in  gunshot  wound  of  face,  Ophth. 

34 
symptoms  in  arthritis  complicating  dvsentery, 
Med.  29,  35,  37 
Eyeballs,    hysterical   anaesthesia  of   (If.    Carl  ill), 

Clin.  79,  81 
Eyelid,  endothelioma  of,  Ophth.  74 
gummata  of  (M.  S.  Mayou),  Ophth.  61 
left,  upper,  sebaceous  horn  of,  becoming  malig- 
nant (M.  L.  Hine),  Ophth.  86 
perithelioma  of  (R.  S.  Charsley),  Ophth.  73 
Eyelids,   ecchymotic   swelling   of,    in    suprarenal 

sarcoma,  Child.  125,  129 
Eye-socket,  restoration  of  (It.  K.  Cruise),  Ophth. 

8 
Eyes,  opening  and   closing,   without  sensation  of 
pain  during  anaesthesia,  Ancesth.  8 


Face,  anthrax  of,  due  to  shaving-brush   infection 

(George  Fernet),  Derm.  25 
dermoid  cyst  of,   projecting  into  frontal   sinus, 

Laryng.  47 
dyschromia  of,  Derm.  122 
gunshot  wound   of,    loss   of   left    eve   (M.    W.    B. 

Oliver),  Ophth.   34 
operations  for,  under  intratracheal  insufflation 

of  ether,  Ancesth.  2 
lymphatics  of,  Clin.  10 
malignant    disease   of,    three    cases    illustrating 

modern     methods    of     radical     operation 

(H.  Curtis),  Clin.   10-22 
nasal  and  adjoining  boues  of,  necrosis  of,  Laryng. 

46 
unilateral  sweating  of,  two  cases  (G.  de  B.  Turtle), 

Clin.  28 
and    jaw,    gunshot     wounds    of,    operations    for, 

difficult;     of     administering    anaesthetics 

under,  Ancesth.  6 
war     surgery    of,    necessity     for     intrat raeiieal 

insufflation  of  ether  under,  Ancesth.  12 
jaw,  tongue  and  l;ir\  nx,  complete  bilateral  spastic 
paralysis  of,   following    acute    illness  (J. 
Collier),    Neur.  47 
jaws  and  teeth,  hemihyperplasia  of  (M.  P.  Bop- 
son),  ( hlont.  67 
Facial  glands,  buccinator,  Clin.  11 
intraorbital  or  maxillary,  Clin.  11 
Bupra-mandibular  or  supra-maxillary,  Clin.  11 
Faecal  material  in  appendices  from  subjeots  dying 

from    causes    linoonnected    with    appendi- 
cular disease,  Path.  ISS 
Faeces,  normal,  inorganic  iron  in.  I'ath.   112 

"Fainting  attacks"  in  tumours  of  eighth  nerve, 

l  is 


Fairbairn,    J.    B. —Discussion    on    precancerous 
uterus,  Obst.  10 

on    report  on   the  teaching  of   obstetrics   and 
gynaecology,  obst. 
Fairbank,  H    A.  T.     < .'a-.-  of  bilateral  congenital 
elevation  of  the  shoulder.  Ort) 
case  of   chronic   synovitis   of   both   knee-joints, 
Orth.  104 
of  sternomastoid   tumour  in  a  child   born  by 
;on,   Orth 
discussion  on  case  of  birth  palsy,  Orth.  100 
on  case  of  08  tibiale  sesamoideum,  orth.  h)'i 
of  paralytic  dislocation  of  hip,  Ort)     - 
of  traumatic  myos:  >rth.  Ill 

two    cases    of    multiple    congenital    deformities, 
Orth.  106 
Fairley,    N.    Hamilton. — Egyptian     bilharz;  . 

its  recent  pathology,  symptomatology  and 
treatment,  '  h  e.  In 
Fallopian    tubes,   carcinoma   of,  primary   iJ.    I>. 

Harris),   obst.  209 
Fatigue,  question  of.   in  electrical  stimulation  of 

muscles,   Elect 
Fat  atrophv  in  lipodvstrophia  progressiva,  Child. 
2 
undigested,  in  appendices  from  subjects  dying 
from  causes   unconnected  with  appendi- 
cular disease,  Path.  133 
Fats,  passage  of  salts  from  liquid-,  /;<</>: 
vitamine  associated  with,  influence  of,  principal 
factor  concerned  in  prevention  of  rickets. 
op.  3 
Fat-soluble  A   i vitamine),  absent  from  vegetable 

Eats,  eh. 
Fauces  and  tonsils, streptococcal  infection  followed 
by  palatal  paralysis  and  multiple  neuritis, 
ir.  56 
epiglottis   and    mouth,    pemphigus    of.   Lai 

pillars  of,   instruments  used   for   suturing  after 
enucleation  of  tonsils  in  case  of  haenior- 
rha_ 
Feeding    of    children,    ii  r  tirachitie 

factor  in.  Child.  73 
of  infants,  importance   of  a 

(vitamines)  in,  di-eus>ion  on,  ( 
Feet,  cornua  cutam  M.    H.  or 

Dan 
Feiling.    A.  -Discussion    on    forms    of    multiple 

neuritis.    Neur.   59 
Feldman.    W.    M.     Discussion    on  food 

factors  (vitamines)   in  feeding  of  it 
Child 
Females,  neurasthenic  aphonia  in.  origin.  l.a> 

3 
Femoral  shaft,  abnormal  torsion  of  (P.  I 

Orth 
Femur,   fracture  of,    in  oal   dwar 

Child,   112 
in  enal   dwarfism,  photomicrograph, 

Child,   115.   lir. 
injury    to    neck    of,    produced     in    straightening 
tlexed    hip  in  case  of    infanti, 

kinking-in  of,  in  renal  >': 

right,  snital     malformation     of     (W.     H. 

I'.rist    ■•. 
thickening    of,    t\\ 
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Ferguson,  vesical  carcinoma  in  Bilharzia  liama- 

tobia  infestation,  quoted,  Occ,  Led.  5 
Ferment,   autolytic,  destruction  by  reagents  used 
to  destroy  antitrypsin,  experiments,  Path. 
25-27 
effect  of  heat  on,  Path.  27 
proteolytic,     activity     not    present     in 
serum  of  rabbit  inoculated  with  oleum 
pbospboratum,  Path.   29 
Ferreyrolles,  Paul. — Reply  to  discussion  on  "Im- 
munity and   Mineral  Water  Treatment," 
Bain.  36 
Fever  and  urticaria  in  early  stages  of  bilharziasis, 

Occ.  Led.  6,  7 
Fibro-angeioma,    miso-pharyngeal,  treatment   by 

radium,  Laryng.  145 
Fibroblast  in  dental  cysts,  Odont.  101 
Fibroid,  calcified,  pedicle  of,  accidental  rupture  of, 
Obst.  186 
of  cfficum,  specimen,  Siirg.  187 
of  jejunum,  specimen,  Sur-g.  188 
subcutaneous  syphilomata  of  legs,   bibliography 
and  references,  Derm.  Ill 
Fibroma,  globular,  small,  causing  extreme  hoarse- 
ness (Sir  J.  Dundas-Grant),  Laryng.  152 
of   aryepiglottic  fold   removed  with    aid  of  sus- 
pension   laryngoscopy    (W.  M.    Mollison), 
Laryng.   19 
of  left  vocal  cord  in   subject  of  incipient  tuber- 
culosis of  larynx  (Sir  J.  D.  Dundas-Grant), 
Laryng.  151 
of  nasal  septum  (Dan  McKenzie),  Laryng.  163 
nasopbaryngeal  (specimen),  Laryng.  58,  59 
of  oesophagus  (specimen),  Laryng.  97 
of  ovary,  specimen  of,  Obst.  210 
of  right  vocal  cord  in  exceptionally   intolerant 
subject  (Sir  J.  D.  Dundas-Grant),  Laryng. 
151 
of  stomach,  specimen,  Surg.  189 
sessile,  acuminated,  at  middle  of  right  vocal  cord 
(Sir  J.  D.  Dundas-Grant),  Laryng.  152 
minute,  destroyed  by  galvano-cautery  (Sir  J. 
I>.   Dundas-Grant),  Laryng.  152 
soft,  see  Spheno-choanal  polypus,  recurring 
submucous,  of  oesophagus  (specimen),  Laryng.  98 
Fibromata,   oodematous,  of  middle  third  of  oeso- 
phagus (W.  Hill),  Laryng.  22 
Fibro-myo-lipoma  of  uterus,  report  on  (H.  Wil- 
liamson and  11.  St.  L.  Brockman), Obst.  136 
Fibromyoma,  infected,  of  puerperal  uterus,  with 
general     peritonitis     (Eardley    Holland), 
Obst.  134 
of  intestine,  specimen,  Surg.  198 
of  stomach,  specimen,  Surg.  194 
uterine,    fatty  degeneration  of  (II.    Williamson 
and   R.  St.  L.  Brockman),  Obst.  136 
Fibrositis  of  breast,  Bain.  14 
of  liver,  Bain.  15 
of  pancreas,  Bain.  16 
of  testicle.  Bain.  15 
visceral  (W.  Edgecombe),  Bain.  14 
Field  army,  Serbian,  leave  from,  stopped  during 
typhus    and    relapsing    fever    epidemic  . 
i     in 
Fighting  .spirit,,  development  in  recreational  brain- 
ing, <  tec.  /  "  /.  26 
Finger,  ring  on  of  (granuloma  annulare) 

of   exceptionallj    long   duration    (G,    W. 
Sequeira),  Derm.  37 


Finzi,    N.    S. — Discussion    on    leucocytic    blood- 
content  of  radium  workers,  Eledr.  31 
(and  W.  D.  Harmer),  treatment  of  sarcoma  and 
endothelioma  of  naso-pharynxby  radium, 
Laryng.  144 
First-aid  instructions,  earliest  mention  in  Royal 

Navy,  War  4 
First  principles  :  and  epidemiology  (F.  G.  Crook- 
shank),  Epid.  159-184 
Fischer. — Use   of   hand-pump,    in    intra-tracheal 

insufflation  of  ether,  Ancesth.  10 
Fish-bone    perforating    inferior    constrictor    and 
causing  fatal  posterior  mediastinal  abscess 
(W.  Hill),  Laryng.  26 
Fish-bones  in  larynx,  Laryng.  69 
Fisher,  J.  H. — Discussion  on  aneurismal  varix  of 
cavernous  sinus,  Ophth.  33 
on    case    of     von    Recklinghausen's    disease, 

Ophth.  75,  76 
on  cyst  of  iris,  Ophth.  78,  79 
on  gunshot  wound  in  occipital  lobe,  Ophth.  41 
on  herpes  ophthalmicus,  Ophth.  82 
on  pulsating  exophthalmos,  Ophth.  39 
radical  cure  of  gonorrhceal  iritis,  Ophth.  52 
on  surgery  of  pituitary  gland,  Surg.  50 
Fissures  of  cervix  uteri,  giving  rise  to  suspicion  of 

cancer,  Obst.  6 
Fistula    and    cicatrization    in     connection    with 
?  thyro-glossal  tract  (A.  Rvland).  Laryng. 
156 
colivesical,  Prod.  75,  78 

following  diverticulitis  of  sigmoid  colon,  Prod. 
75 
gastro-jejuno-colic,  surgery  of,  Clin.  59,  62 
labyrinth,  differential  diagnosis  from  acusticus 

tumours,  Otol.  152 
sigmo-vesical,  due  to  diverticulitis,  Prod.  62 
vesico-vaginal,  and  rupture  of  perineum,  com- 
plicating labour,  Obst.  52 
Flack,    M. ,    Wing-Commander. — Discussion    on 
national  physical  education,  Occ.  Led.  36 
Flagellate,  bodo-like,  persisting  in  urinary  tract 
for  five  years,  urine  remaining  bacterio- 
logically  sterile  throughout  (A.  Powell  and 
A.  J.  Kohiyar),  Path,  1 
Flavine,  in  treatment  of  pemphigus,  Derm.  147 
Fleas  and  lice,  habits  contrasted,  Epid.  2,  3 
Fleming,  N.  B.  B. — Gunshot  wound  in  occipital 

lobe,  Ophth.  39 
Flemming,  A.  L.— Regulating  dropper  for  supply 

of  ether,  Ancesth.  &  Laryng.  1 
Flemming,    P.— Discussion    on   aneurysmal  varix 

of  cavernous  sinus,  Ophth.  32 
Fletcher,  H.  Morley.  — Case  of  renal  infantilism, 

Child.  118 
Flexner's  bacillus,  see  Bacillus  dysenteries  (Flex- 

ncr) 
Fiexor  sublimis  digitorum,  right,  optimum  thermal 

point  for,  Bain.  23 
Flies  as  dysentery  carriers.  Occ.  Led.  78 
Flour,  inorganic  iron  in,  source  of,  Path.  Ill 
tests  for,  Path.  140 

Flow-meter    Of   double    chambered    apparatus    for 

intratracheal   insufflation  of  chloroform, 

description  and  records  of,  Ancesth.  28,  29 
Flu,  symptoms  of  Japanese   bilharziasis,  quoted, 

Occ.  Lect.  2 
Fluid,  hot,  destruction  of  tympanic  membrane  by, 

Otol.  L68 
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Fluid,  secretion  of,  in  ovarian  tumours,  Obst.  216 
Flushing  and  sweating  on  cheek,  localized,  Clin. 

29 
Flying   capacities   of  athletes   performing  severe 

work  with  breath  held,  Occ.  Lect.  36 
Foerster. — Division   of   posterior   nerve   roots  in 
treatment    of    spastic    diplegia,    quoted, 
New.  27 
Folliclis    and   phlyctenular  ulcers    in   association 
with  "  erytheme  indure"  des  jeunes  filles  " 
(G.  Pernet),  Derm.  53 
Folliculitis  decalvans,  see  Alopecia,  scarring 
ulerythematosa  reticulata  of  JMcKee  ?,  cases  of 
(II.  C.  Samuel),  Derm.  90  ;  (E.  G.  Graham 
Little),  Derm.  10 
Food  and  air  passages,  foreign  bodies  impacted  in, 
removal  of,  some  practical  points,  Laryng. 
217 
abstinence  from,   influence  on  antitrvptic  titre, 

Path,  55,  5G 
idiosyncrasies,  in  toxic  idiopathies,  Occ.  Lect.  Hi 

cases  quoted,  Occ  Iject.  145 
heredity  in,  Occ.  Lect.  146 
specificity  of,  Occ.  Lect.  146 
symptoms  of,  Occ.  Lect,  145 
Food-supply  to  Army,  War  20 
Foot,  circoid  aneurysm  of,  case,  Clin.  23 
Foot-bellows,  used  in  intratracheal  insufflation  of 

ether,  Anasth.  10 
Foot-switch,  simple,    for  use  in  electro-diagnosis 

(W.  J.  Turrell),  Electr.  56 
Fordyce,  A.  Dingwall. — Psyoho-therapy   in  early 

childhood,  Child.  148 
Forearm,   suture  of  median  and  ulnar  nerves  in, 

recovery  (H.  C.  Klmslie),  Ortli.  112 
Foreign  bodies  impacted  in  food  and  air  passages, 
removal  of,  some  practical  points  in  (Sir 
W.  Milligan),  Lar.yng.  217 
in  appendices  from  subjects  dying  from  causes 
unconnected   with   appendicular    disease, 
Path.  134 
in  larynx,  fish  bones  (specimen),  Laryng.  69 
bolus  of  meat  (specimen),  Laryng.  68 
piece  of   bone  from  sheep's  head  (specimen), 
Laryng.  68 
in    left    bronchus,    pencil   protector  (specimen), 
Laryng.  84 
two  fragments  of  hone  (specimen),  Laryn 
in    oesophagus,    bowl    of   clay    pipe     embedded 
(specimen),  Laryng.  88 
halfpenny  embedded  (specimen),  Laryng.  87 
toothplate  impacted  (specimen),  Laryng.  84-87 
in  right  bronchus,  bean  impacted  in  (specimen), 

Laryng.  83 
in  stomaoh  ;  scarf  pin  ;  gastroscopj  ;  expelled  by 

vomiting  (specimen),  Laryng.  101 
in  trachea,  orange  seed  (specimen),  Laryn 
(mutton   bone)   removed    bj    orioo-traoheotomy 
from  Larynx  (Douglas  Guthrie),  Laryng. 
37 
removed  from  food  and  air  passages  (summary  of 

51),   Laryng.  219 
tooth   removed    from   righi     secondarv   bronohus 
(F.  A.  Rose),  Laryng.  168 
Forsyth,    D.     Psycho-analysis    of  case  of    early 

paranoid  dementia,  Psych.  65 
Fortescue,  Prof,     Disoussion  on  efficiency  of  high- 

tension     transformer    as     compared    with 
induction  coil,  Electr.  105 


Fowls,  spirochetosis  in,  in  districts  in    Australia 
invaded      by     encephalomyelitis     acuta, 
Epid.  L95 
Fox,    W. — Discussion    on  multiple   granulomata, 
.  114 
three  cases  of  syphilis  with  negative  Wassermann 
reaction,  Derm.  120 
Fracture,  comminuted,  of  shaft  of  left  humerus, 
with       unusual       nerve       complications 
(T.  P.  Legg),  Clin.  48 
FractureB,  seven,  trac<  .  right  arm,  others 

in  legs  in  fragilitas  ossinm   with  : 
blue  sclerotica,  case  (C.  Chisholm),  Child. 
161 
treatment  of,  Clin.  40 
Fracture-dislocation   of   spinal   cord,   operation, 
early,  in  conditions  found  at, 
operation,  late,  in  conditions  found  at,  .'. 
Fragilitas   ossium,   with   typical  blue   sclerotics, 
with    traces    of     severe     fractures,    case 
(C.  Chisholm),  Child.  161 
Franco-German    war    (1870-71),   case   mortality, 
compared  with  that  in  recent  war  (1914- 
18),   U'ar30 
daily  deaths  in,  compared  with  dailv  deaths  in 

recent  war  (1914-1S),  War  29-30 
killed  in,  percentage  of  strength  compared  with 

that  in  recent  war  (19H  29 

typhoid   fever  in,   cases  and  deaths  in  German 
army.   War  16 
Fraser,   J.   S.— Discussion  on   meningitic  neuro- 
labyrinthitis,  Otol.  58 
on  stenosis  of  meatus,  otol.  66 
tumours  of  eighth  nerve,  Otol.  lo^-161 
and    J.    K.     M.    Dickie.  —  Meningitic    neuro- 
labyrinthitis,  Otol.  23-58 
Freeman  J.-- Toxic  idiopathies:  the  relationship 
between    hay    and    other    pollen    fi 
animal     asthmas,     food     idiosynci 
bronchial    and  spaamodi  -     Ac 

Lect.  129-148 
French  operations  in  Tunis,  cases  of,  and  deaths 

from  typhoid  fever,  War  16 
Friedreich's  disease,  case  (S.  A.  Kinuier  Wilson  \ 

Clin.  31 
Friel,   Dr.  —  Discussion  on  control  of  haemorrhage 

following  removal  of  tonsils.  /. 
Frimandeau  current   in  electrical  stimulation  of 

muscles,   Electr.  41 
Frog,  temperature  lethal  for,  fi     n.  31 
Frontal  hone,  encapsuled  osteoma  of,  specimen, 
Laryng.  1 1.  IS 
left,  and  parietal  hones,  fracture  of,  in  gunshot 
wounds  of  head  (Oswald  Shields 
and  parietal,  fracture  of,  in  and 

of  head  (0>vvald  Shields),    ' 
perithelioma  of  (11.  Laws   •:  \\  bale  . 

118 
tumour  of.  fi  llowii  j  ,  but  devo! 

malignant     growth     in 
I,  S 
septam,    necrosis    of,   multiple    aim 
yng.  r'>7 

sinu>-,    dermoid     cvs;    of    face     projecting    into, 

Laryng.  17 
empyemata,  bilateral,  chronic 
suppuration,  chronic,   of.   ealvanu: 

result    of    infective 

in  . 
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Frontal  cmpyemata,  double,  latent,  with  expan- 
sion of  sinuses,  following  through-and- 
through  bullet  wound  received  tbree 
years  previously,  case  (W.  M.  Mollison), 
Laryng.  16 
extra-dural  abscess  (N.  Patterson),  Laryng. 

138 
left  ;     radical    (Killian),     operation     (Irwin 
Moore),  Laryng.  167 

Fruit  obtainable  in  Baghdad  area,  Therap.  20 

Fuller,  Col.  J.  F.  C. — Discussion  on  scheme  for 
national  physical  education, Occ.Lcct. 35, 39 

Fundus  oculi,  injury  to,  at  birth  (H.  R.  Jeremy), 
Ophth.  4 

Furrow  keratitis,  see  Keratitis  (furrow) 

Fiirst,  V. — Discovery  of  development  of  anti- 
scorbutic vitamine  in  seeds,  on  germina- 
tion, Therap.  25 

Fuster  on  epidemic  diseases,  quoted,  Epid.  179 


Gabriel,  W.  B. —  Short  communication  on  case  of 
abdominal  perineal  excision  of  rectum, 
followed  by  intestinal  obstruction  and 
gangrene  of  terminal  portion  of  colon, 
Prod.  244 
Galen,  contributions  to  philosophy  of  epidemi- 
ology, Epid.  181,  183 
Galicia,  typhus  fever  epidemic  in  (1916-19),  case 
mortality,  Epid.  270 

cases,  deaths,  and  fatalities  per  cent., 
Epid.  263 
Gall-bladder,  absence  of,  found  post-mortem  in 
case  of  chronic  jaundice,  Child.  33 
papillomata  of,  specimen,  Surg.  198 
warty,  specimen,  Stag.  198 
Galloway,  Sir  J.,  K.B.E. — Discussion  on  cases  of 
acanthosis  nigricans,  Derm.  4 
on  casa  for  diagnosis,  Derm.  143 
on  case  of  folliculitis  ulerythematosa  reticulata 
of  MacKee  and  Parounagian,  Derm.  11 
of  malignant  endocarditis,  Clin.  71 
of  pemphigus,  Derm.  147 
of  quinine  dermatitis,  Derm.  146 
of  thrombo-angeitis  obliterans,  Clin.  53 
on  epithelioma  adenoides  cysticum  of  Brooke, 

Derm.  2 
on  morphcea,  Derm.  I'd 
Gallstone,  obstruction  due  to  diverticulitis  pre- 
cipitated by.  I'roct.  69,  72 
GalYano-cautery,  minute  sessile  fibroma  destroyed 

by,  Laryng.  152 
Galvanometer,  emotive  reaction  to  air-raid  regis- 
tered by,  Occ.  Lect.  47,  53 
sensitivity  of  palm  of  band  lo,  Occ.  Lett.  47 
Games,  controlled,  Dec.  Lect.  24 
Gangrene,  massive,  absence  of,  in  thrombo-angeitis 
obliterans  with  rarefactive  bone  cha 
(W.  Salisbury  Sharpe),  Clin.  51 
of   arm  and   leg   in   sudden    occlusion    of    right 
brachial    and    femoral    arteries   in   infant 
i    LOdays;  recovery  of  arm;  omputa- 
II.  ('.  Cameron),  ( '//;/</.  '.» 
rminal  portion  of  oolon  and  intestinal  ob- 
struct inn     following    abdominal-perinea! 
!  rectum,  ease  (W.  B.  Gabriel), 
Proct.  244 
Gas   for  shells   not    a  ed    !>■■.    enem     during   sea 
warfare,  War  1 


Gas   gangrene,   radiologv  in  diagnosis  of,  Electr. 

67 
Gas-oxygen    apparatus,    portable,    two    types   of 

(G.  Marshall),  Ancesth.  16 
Gas-poisoning,  anoxemia  in,  effects  of,  War  46 
anti-gas   defensive  organization,    formation   of, 

War  42 
bleeding  in,  effects  of,  War  45 
by  chlorine  gas,  War  32 
pathology  of,  War  40 
by  mustard  gas  (dichlorethyl  sulphide),  II  ar  36 

pathology  of.  War  41 
by  phosgene,  War  34 
pathology  of,  War  40 
remote  effects  of,  War  40 
by  xylvl  bromide,  War  32 
centre  for  treatment,  War  34 
chronic,  oxygen  administration  in,  Therap.  59 
method     of      oxygen     treatment     at     North 
Staffordshire  Infirmary,  Therap.  84 
classes  of  cases,  War  33 
discussion  on,  War  31-49 
how  produced  at  Battle  of  Jutland  (1916),  War 

12 
mortality  statistics,  ^\ar  38 
sequelae  of,  classification  of,  War  47 
Gasserian    ganglia,    bilateral    destruction    of,    by 
alcohol   injection    for  chronic   trigeminal 
neuralgia  (Wilfred  Harris),  Clin.  62 
Gassing,    case   of.    followed   by   tubercular   iritis, 

Ophth.  30 
Gastric  and  duodenal  ulcers,  surgical   treatment 
of,   remote   results,  discussion  on,  Surg. 
141-186 
table  of  cases,  Surg.  184 
analysis    before   and    after   gastrojejunostomy, 
Surg.  143 
in  case  of  jejunal  ulcer,  Sing.  147 
carcinoma,  specimen,  Surg.  201 
polypus,  specimeu,  Surg.  199 
Gastroenterostomy,   remote   results   of,   due   to 
complications,  Surg.  182 
due  to  errors  of  technique,  Surg.  177 
Gastro-intestinal  disorders  in  children,  not  due 
to  lack  of  mastication,  (Mont.  43 
resulting  from  dental  sepsis,  Odont.  42 
Gastrojejunostomy,  gastric  analyses  before  and 
after,  Surg.  143 
gastro-jejuno-colic  fistula,  excision  of  duodenal 

ulcer  and  entero-anastomosis,  Clin.  59 
jejunal  ulcer,  after-complication,  Surg.  145 
physiological  effects  of,  Surg.  142 
value  of  intratracheal  insufflation  in,  Ancesth.  38 
Gastroscopy    in    case   of    scarf  pin    in    stomach. 

expelled  by  vomiting,  Laryng.  101 
Gauze  packing,  treatment  of  rupture  of  uterus  by, 

06s*.  188 
Gelatine,  sterile,  rabbit  inoculated  with,  to  deter- 
mine antitryptic  changes  in  blood,  I'ath. 
16 
Geldeston,  small-poxloutbreak  related  to  alastrim 

at,  Epid.  211 
Genital  function,  influence  of  adrenal  cortex  on. 

Psych.  61 
Genu    varum    of    late    onset,    case    (0.    Jenni' 

Marshall),  Orth.  229 
German-Austrian    War    (1866),    killed    in,   per- 
centage of  strength  compared  with   that 
in  recent  war  (191  1-18),   War  29 
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Germans,   prophylactic  measures  against   typhus 

in  Poland  during  occupation,  J-'pid.  273 
Gestation,  ectopic,  interstitial,  ruptured,  case  of, 
(V.  Z.  Cope),  Obst.  156 
comments   and    reports    of    Pathology    Com- 
mittee. Obst.  158 
Gibbons,     R.    A. --  Discussion    on    precancerous 
uterus,  Opst.  1^ 
on  use  of  radium   in  advanced  carcinoma  of 
cervix,  Obst.  200 
Giddiness  in  tumours  of  eighth  nerve,  (Hoi.  112, 

128,  146 
"  Giddy  attacks.''  in  tumours  of  eighth  nerve.  Otol. 

lis 
Gigantism,    resulting   from   excessive   activity   of 

pituitary  gland,  Surg.  36 
Gilliatt,    W. — Discussion    on    use   of    radium    in 

advanced  carcinoma  of  cervix.  Obst.  200 
Gingivitis,  cause  of,  Odont.  56 

septic,  cure  of,  by  extraction  of  teeth,  Odont.  50 
set  up  by  carious  tender  teeth,  Odont.  45 
Girdlestone,  G.  R.      Discussion  on  case  of  chronic 

synovitis  of  both  knee-joiuts.  Orth.  104 
Glanders  of  nasal  septum  and  maxillary  antrum. 

Laryng.  49 
Glands,   infected,    setting    up    tubercular   lesions, 

Odont.  45 
Glasgow   Royal    Infirmary,    number  of    cases   of 
typhus  and  relapsing  fever  admitted   into 
(1847),  Epid.  69,  73,  74,  75 
University   of,    part   of    collection   of    Hunters 
specimens   illustrating  "Natural  History 
of    the    Teeth,"   housed    in    museum    of, 
Odont.  10 
Glaucoma,    treatment    of,    need    for    ophthalmic 

physicians  for,   Ophth.   13 
Glioma   of   corpora   quadrigemina,   opcratiou  for, 

Surg.  41,  42 
Gliomatosis,  diffuse,  in  tumours  of  eighth  nerve, 

Otol.  129 
Globulin  iu  urine   in   non-nephritic  albuminuria, 
significance  of,   Med.  100 
Roberts'  test  for,  Med.  98 
Goadby,   Sir   K. — Discussiou  on  measurement  of 

human  emotion,  Occ.    Led.  49 
Goffe,  E.  L.  —  Discussion  on  enlargement  of  cervi- 
cal Lymphatic  glands  in  case  of  congenital 
syphilis.  Chili.  7 
Goitre,  exophthalmic,  classification  of.  Electr.  132 
etiology  of,  Electr.  133 
operations    for,    under    oil-ether   anaesthesia, 

Ancesth.  5 
treatment  of.  by  radiation-  (A.  Burrows  and  J. 
M.  W.  Morison),  Electr.  L39 
prognosis,  results  and   general  conolusii 

Electr.  140.  141 
by    thyroideotomj    (C.    Pirmin    Cuthbert), 
I  a  no.  104 
Gonococcus  (?),  or  some  other  form  of  arthritis  in 
bony    anohylosis    of    knee    fixed    at    right 
angle,  case  (0.  Pirmin  Cuthbert),  Clin.  33 
Gonorrhceal  iritis,  radical  cure  of,  Ophth.  II 
Goodall,    E,    W..   O.B.E.      Discussion    on    trench 
fever,    Epid.   22 

typhus  fever  in  Poland  (1916-1919),  Epid.  261-276 
Goodall,    J.     K.,    O.B.E.-  -Origin    of    epithelial 

tumours  of  the  ovary.    Obst.   63 
parthenogenesis      theory     of     dermoid     ovarian 
tumours,    Obit.    217 


Goodall,  J.  Strickland. — Discussion  ou  anesthesia 

in  thyroid  operations,  Ancesth.  55 
Goodwin.    Sir   John,    K.C.B.,    C.M.G.,    D.S.I 

Discussiou  on  retrospective  view  of  nava 
medical  conditions.   War  13 
on  scheme  for  National   Physical  Education, 
Occ.  Led.  38 
prevention  of  disease  on  active  service,  War  15-30 
Gosse,  A.  Hope.— Case  of  auricular  flutter,  CI 
Goulden,  C.  '  '<. — Radical  cure  of  gonorrhceal  iritis, 
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treatment  of  prolapse  of  iris  following  accidental 
perforating  wounds,  Opht 
Gout,    aetiology-  and    pathology,    research   into,   at 
British  -.pas,  needed,  Bain.  47 
specific  forms  to  h   Bent  for  spa  treatment  must 
be  stated,  Bain.  42 
Graafian  follicles,  tumours  arising  from. 
Graham,  G. — Arthritis  in  dysentery,  its  eausatiou, 

prognosis,  and  treatment,  Med.  23-42 
Grand  Fleet,  the,  physical  training  in,  <>cc.  Led. 

20,  21 
Grand  mal.  attacks  of,  A   ur.  14 
Granulo-fibroma,  hemorrhagic,  multiple,  Bug 

tion  of  name,  Derm.  131 

Granuloma  annulare,  cases  of,  Derm.  133  ;  (Haldin 

Davis),  Verm.  36  ;  ('ieorge  Pernetl,  Derm. 7 

ringed    eruption   of    finder   |G.   YY.   Sequeira), 

Derm.  87 

diphtheritic,    chronic,    case   of    (K.   <;.   Graham 

Little).   Derm.  78 
venereum,  ease  (C.  P.  Cuthbert),  Derm.  32 
Granulomata,  multiple,  case  of.  Derm.  113 
Graser.  cases  of  peri-diverticulitis,  /'rod.  56 
Grass  pollen,  causal  agent  in  hay  fever,  occ.  Lect. 

130 
Grawitz,   right  inguinal  sac   occupied  by  diverti- 
culum arising    from  middle  of  ascending 
colon.   Surg.    I 
Gray.  A.  A. — Discussion  on  epithelioma  of  external 
auditory  canal,  Otol.  89 
on  labyrinthitis,  77 

on  malformation  of  human  si 
on  Meniere's  syudrome,  I       t.  79 
ou  meningitic  neuro-labyrinthitis, 
on  vestibular  function,  <  H 
on  some  anatomical  feature-  of  the  vestibule  not 
previously  recorded,  Otol.  17 
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of  generalised  rodent  ulcer,  . 
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Guinea-pig,  teeth  of,  effect  of  incipient  scurvy  on, 

Therap.  29 
Gumma  in  vault  of  nasopharynx  (Sir  J.  D.  Dundas- 

Grant),  Laryng.  154 
Gummata  of  eyelid,  Ophth.  61 
Gums,  changes  in,  in  scurvy,  Therap.  18 

inflammation  of,  description  by  Hunter,  Odont. 
17 
Gunewardene,    T.   H.— Case    of    leukaemia   with 

scalp  nodules,  Child.  10 
Gunewardene,    T.    H.,    and    H.    0.  — Extensive 
primary  tuberculous  disease  of  the  heart, 
Child.  38 
and  Weber,  P.  Parkes.— Sequel  of  the  case  of 
lipodystrophia     progressiva      shown     on 
January  24,   1919,   Child.   1 
Gunpowder  explosion,  followed  by  keratitis,  case 

(George  Potts),  Ophth.  27 
Gunshot  injuries  of  spinal  cord,  conditions  found 
at  early  date  in,  Neur.  20 
conditions  found  at  later  date  in,  Neur.  21 
wound  in  occipital  lobe,  Ophth.  39 

of    face,  loss  of  left  eye  (M.    W.   B.   Oliver), 

Ophth.  34 
of  face  and  jaw,  operations  for,  difficulties  of 
administering  anesthetic  under,  Anazsth. 
6 
of  face,  mouth,  and  pharynx,  operations  for, 
under  intratracheal  insufflation  of  ether, 
4-tuBsth.  2 
of  head,  fracture  of  left  frontal  and  parietal 
bones  (Oswald  Shields),  Neur.  35,  36 
Guthrie,    D.— Discussion    on    fish-bone    causing 
mediastinal  abscess,  Laryng.  27 
on  removal  of   diseased  tonsils  by  escharotic 
paste,   Laryng.  21 
foreign  body  (mutton  bone)  removed    by  crico- 
tracheotomy  from  the  larynx  of   a   boy, 
aged  10,   Laryng.  37 
nasal  deformities  treated  by  transplantation  of 
costal  cartilage,   Laryng.  174 
Guy's  Hospital,  museum  of,  specimens  from,  Surg. 

192 
Gymnastic    institute,    central,    formation    of,   for 
training  teachers  of    physical   education, 
Occ.   Led.  33 


Haematoma    retro-placental,  Obst.  171 
see  also  Hcemorriiaije,  utero  placental 
Haematuria  in  Bilharzia   hcematobia  infestation, 

Occ.  Led.  l 
Haemoglobinuria,  distinct  from  blackwater  fever, 

OCC.    I. ret.  09 
in  blackwater  fever,  Occ.  Tied.  74 
in  hemolytic  jaundice,  Med.  2 
quinine  giving  rise  to,  Occ.  Led.  69 
Haemolysis  in  blackwater  fever,  Occ.  Led.  73,  74 
Haemorrhage,    antepartum,    placenta    prfflvia    and 

accidental,   combined  i  Eardley  Eolland), 

oh, i.  182 
control    of,   following    removal   of   tonsils   (Irwin 

Moore),  Laryng.  9 
during  or  alter  thyro-fissure  in  removal  of  vocal 

cord  for  intrinsic  oancei  of  larynx  (Irwin 

Moore),  Laryng.  182 
following  removal  of  torn  Lis,  control  of,  method 

.1.   cri  bed,  La»  yng.  9-1 1 
in  amoebic  <i\  senterj  ,  '  '■  ■     Led.  80 


Haemorrhage  in  augeiomata  of   larynx,   Laryng. 

237,  23S 
instruments  used  for  suturing  pillars  of  fauces 
after   enucleation   of    tonsils   in    case   of 
(S.  Scott),  Laryng.  6 
into  fundus,  Ophth.  7 
into     labyrinth,      differential      diagnosis     from 

acusticus  tumours,  Otol.  152 
into    lungs,   prevention    in    removal    of    intra- 
tracheal tumours,  Laryng.  4 
into  muscles  in  scurvy,  Therap.  19 
multiple,  of   larynx  and   trachea   from  case   of 

septicaemia,  Laryng.  70 
recurrent,  from  laceration  of  cervix  treated  by 
blood  transfusion  and  hvsterectomv,  Obst. 
161 
retro-placental    (accidental),    causative    factors, 

Obst.  164 
severe,  oxygen  administration  for.  Therap.  83 
subconjunctival,  in  scurvy,  Therap.  19 
utero-placental  (accidental)  and  retro-placental 
bsematoma,  combined  cases,  Obst:  171 
clinical  report  of  fifty  consecutive  cases,  Obst. 

163-181 
external,  cases,  Obst.  166 
internal,  cases,  Obst.  167 

symptoms  and  treatment,  Obst,  168,  169 
statistics  and  details  of  cases,  Obst.  172-181 
Hair-concretion  in  appendix  of  chimpanzee, Path. 
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Hairs,  animal,  in  appendicular  concretions,  Path. 

115 
Haldane,  J.  S. — Discussion  on  gas-poisoning,  War 
45 
discussion    on     therapeutic     uses     of     oxygen, 
'Therap.  73 
Halfpenny  imbedded  in  oesophagus,  Laryng.  87 
Hallucinations  in  case  of  early  paranoid  dementia, 
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periodogram,  Ep'ul.  235 
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Hand  and  foot,  left,  paresis  (sensory)  of,  in  shell 
wound    of    head,    right-temporal    region  ; 
effect  of  closure  in  skull  with  osteoplastic 
grafts  (Henry  Head),  Neur.  29 
cirsoid  aneurysm  of,  case,  Clin.  24 
palm  of,  sensitivity  to  galvanometer,  I  >,  i  .Lect.47 
poro-dilatation     of,     accompanying     voluntary 
cough,  Occ.  Lect.i-i,  56 
Handfield-Jones.  M.     Discussion  on  inversion  of 

uterus,  06s*.  37 
Handley,    W.   Sampson.— Discussion  on   divertic- 
ulitis, Prod.  92 
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Harden,    A.       Discussion    on    treatment    and    man- 
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Harding,    M.    Esther. — Discussion    on    value    of 

alcohol  as  therapeutic  agent,  Thera/p.  56 
Harford,  C.  F.  —  Discussion  on  value  of  alcohol  as 

therapeutic  agent,  Therap.  53 
Harlow,  J.  P. — Discussion  on  efficiency  of  high 
tension      transformer      compared      with 
induction  coil,  Electr.  124 
Harman,    N.    Bishop.— Cobalt    glass    as    aid    to 
refraction,  Ophth.  66 
discussiou  on  blue-dotted  cataract,  Ophth.  GO 

on  radical  cure  of  gonorrhoeal  iritis,  Ophth.  51 
new  growth  of  retina,  Ophth.  42 
Harmer,  \V.  Douglas. — Baby  with  depressed  hridge 
of  nose,  Laryng.  168 
child  suffering  from  retained  tracheotomy  tube, 

Laryng.  148 
discussion  on    adeno-fibro-myxoma   and  exoph- 
thalmic goitre,  Laryng.  106 
on  anaesthesia  in  throat  and  nose  operations, 

Ancesth.  &  Laryng.  28 
on  case  of  lingual  cancer,  Laryng.  119 
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cancel  of  larynx,  Laryng.  205 
on  oesophageal  obstruction,  Laryng.  214 
(and  N.    S.    Finzi),    treatment  of  sarcoma  and 
endothelioma  of  naso-pharynx  by  radium, 
Laryng.  144 
Harris,    W. — Bilateral    destruction   of    Gasserian 
ganglia  by  alcohol  injections  for  chronic 
trigeminal  neuralgia,  Clin.  62 
Hartley,  P.—  The  apparent  rate  of  disappearance 
of  diphtheria  bacilli  from  throat  after  an 
attack  of  the  disease,  Ep'ul.  277 
Hastings,    S.  —  Discussion    on    fish-bone    causing 
mediastinal  abscess,  Laryng.  28 
on  labyrinthitis,  Otol.  76 

on  nasal  deformities  treated  by  transplantation 
of  costal  cartilage,  Laryn.  176 
transplantation    of    anterior    half    of   masseter 
muscle  for  facial  paralysis,  Otol.  64 
Hawthorne,  C.  O. — Discussion  on  need  of  ophthal- 
mic physicians,  Ophth.  18 
Hay  fever,  causal  agent,  Occ.  Led.   130 

commencement   of   attack,   causes  stimulating, 

Occ.  Led.  133 
cutaneo-reaction    in    diagnosis    of,    Occ.     Led. 

132 
heredity  in,  Occ.  Led.  136 
immunization  against,  active,  Occ.  Lcct.  135 

passive,  ( tec.   Led.  134 
incidence  of,  curve  showing,  Occ.  Led.  130 
ophthalmoreaction  for  diagnosis  of,  Occ.  Led. 

LSI 
relationship  to  other  toxic  idiopathies,  Occ.  Led. 

129 
symptoms,  constitutional,  ('re'.  Led.  133 
local,  artificial,  ( tec.  Led.  132 
spontaneous,  Occ.  Led.  130 
specificity  of,  <  tec.  Led.  133 
Head,  Henry,  K.li.s.  -Shell  wound  of  head,  right 
temporal    region,  sensory   paresis  of  left 

hand     and     foot,      mental     and     physical 
Symptoms  due   to   hole   in  skull,   effi 

closure  with  osteoplastic  graft,  Neur.  29 
(and   Riddoch,  (i.),    bedsores   in   spina!   injuries, 
quoted,  Neur.  24 
prevention    and    treatment    of    oystitis    and 
pyelitis  following  gunshot  injury  to  spinal 
cord,  quoted.  Neur.  28 


Head,   gunshot  wound  of.  fracture  of  left  frontal 
and  parietal  bones  (O.  Shield*),  Neur.  35, 
36 
(right  temporal  region),  shell  wound  of,  mental 
and  physical  symptoms,  effect  of  closure 
with    osteoplastic    graft    (Henry    Head), 
Neur.  29 
shell  wound  of,  persistent  headache,  free  opening 
of  skull  and  dura,  contusion  of  brain  found, 
relief  of  headache  (Wilfred  Trotter), 
33 
Headache,      accompanying      pituitary      tumour 
relieved  by  operation,  Sh, 
in  tumours  of  eighth  nerve,  Otol.  1 17 
persistent,  in  shell  wound  of  head,  free  opening, 
contusion     of     brain     found,     relief     of 
headache  (Wilfred  Trotter),  .War.  33 
relieved   by   thyroid   extract   administration   in 
cases  of  pituitary  tumour,  Surg.  51 
Head-louse,  habits  of,  Epid.  275 
Health  officials,  civil,  debt  of  the  army  to,    War 
23,  24,  28 
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endowment   of  research    by,  at  British    spa-, 
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functional  diseases,  Bain.  4 
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operations,  Anasth.  50 
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discussion    on    case    "i    epithelioma  of  tongue 
bed   with    aminopropionate  of   copper, 
Laryng   13 

us  rhinitis,  Laryng.  160 
on  chronic  suppuration  in  left '.*  attic,"  Otol.  96 


Hill,  W. — Discussion  on  epithelioma  of   external 
auditory  canal,  Otol.  88 
on  frontal  sinus  operation,  Laryng.  141 
on  haemorrhage  during  or  after  thyro-fissure, 

Laryng.  135 
on  Meniere's  syndrome,  Otol.  79 
on  method  of  lateral  pharyngotomy,  Laryng. 

197 
on  pharyngeal  diverticula,  Laryng.  11 
on  removal  of  foreign  bodies  from  food  and 

air  passages,  Laryng.  224 
on  total  laryngectomy,  Laryng.  191 
fish-bone   which   perforated   iuferior  constrictor 
and   caused    fatal    posterior    mediastinal 
abscess,  Laryng.  26 
multiple  polypi  (oedematous  fibromata)  of  middle 
third  of  oesophagus,  Laryng.  22 
Hillier,    W.    T.,    and    Pritchard,    E.— Specimens 
from  case  of  hypertrophic  pyloric  stenosis 
with  associated  hypertrophies,  Child.  33 
specimens  from  four  cases  of  punctate  ulceration 
on  the  stomach  in  infants,  Chiid.  33 
Hine,    M.  L. — Sebaceous   horn    of  left   upper   lid 

becoming  malignant,  Ophth.  86 
Hip.  flexed,  straightening  of,  producing  injury  to 
neck  of  femur  in  infantile  paralysis,  case 
(E.  Laming  Evans),  Orth.  Ii3 
joint,    paralytic     dislocation    of,    case    (R.    C. 

Elmslie),  Orth.  232 
joints,  both,  ankyloses  of  (R.  C.  Elmslie),  Orth. 
210 
Hippocrates,    record    of    epidemic   constitutions, 

Kpiil.  175 
Hoarseness    in    man    aged    36,    case   of    (W.    H. 

Kelson),  Laryng.  173 
Holbrook,  H.  S. — Discussion  on  efficiency  of  high- 
tension  transformer  compared  with  induc- 
tion coil,  Electr.  130 
Holland,    C.   Thurstan. — Discussion    on   develop- 
ment of  radiology,  Electr.  157 
radiology  ;  lessons  of  the  war,  Electr.  57 
Holland,  Eardley. — Case  of  combined  ante-partum 
hemorrhage,  placenta  previa,  and   acci- 
dental haemorrhage,  Obst.  132 
discussion  on  rupture  of  vagina  during  labour, 
Obst.  154 
on    spontaneous    rupture  of  uterus  following 
administration  of  pituitary  extract,  Obst. 
207 
on  utero-placental  hemorrhage,  ohst.   L82 
infected  fibroruyoma  of  puerperal  uterus,  with 
general  peritonitis,  Obst.  I'M 
Holmes,  Gordon,  morbid  anatomy  and  histology 
of  spinal  cord,  cord  damaged  from  gunshot 
injurj ,  quoted,  Neur.  \<> 
Holmes,  Oliver  Wendell,  conception  of  disease  as 

vital  process,  Epid.  L60 
Hope,  C.W.  M.—  1  >isou8sioD  on  adeno-fibromyxoma 
and  exophthalmic  goitre,   l.nryvg.  107 
on  atrophic  catarrh  of  trachea,  Laryng,  LSI 
on    case    of    epithelioma  of    tongue    treated 
with  aminopropionate  of  copper,  Laryng. 
L8 
on  fish  bone  causing  fatal  mediastinal  ab 

Laryng.  ~11 
on  multiple   polypi  of  middle  third  of  oeso- 
phagus, Laryng.  25 
malignant  di  ease  of  upper  jaw,   lateral  rhino- 
tomj  (Moure's  operation),  Laryng.  ill 
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Hopkins,  F.  G. ,  F.R.S. — Discussion  on  treatment 
and  management  of  diseases  due  to  dietetic 
deficiencies,  Thcrap.  1 
Hopson,     M.    P. — Discussion   on   pathology    and 
treatment  of  dental  cysts,  Odont.  110 
hemihyperplasia  of  face,  jaws,  and  teeth, Odont. 07 
mandibular  third  molar  situated  in  the  coronoid 
process,  Odont.  70 
Home,    \V.    Johson.  —  Discussion   on   case   shown 
four    months     after     laryngo-fissure    for 
intrinsic  cancer  of  larynx,  Laryng.  38 
on  intratracheal  tumour  removed  by  per-oral 

tracheoscopy,  Laryng.  5 
on  laryngo  stroboscope,  Laryng.  130 
on  spontaneous   cicatrization  of   tuberculosis 

of  larynx,  Laryng.  31 
on  tumours  of  eighth  nerve,  (Hoi.  159 
papilloma   at   the    bifurcation   of    the   trachea, 
Laryng.  35 
"Horse  asthma,-'  Occ.  Led.  138 

cases  quoted,  Occ.  Led.  140 
Horse,  teeth  of,  complex  character,  demonstrated 

by  Hunter,  Odont.  7-9 
Horses,     nervous     diseases     in,    in    districts     in 
Australia   invaded   by  encephalomyelitis, 
acuta,  Epid.  191 
Horsford,    C. — Discussion  on  epithelioma   of  ex- 
ternal auditory  canal,  Otol.  87 
on  frontal  sinus  operation,  complications  re- 
ported, Larynq.   141 
on  laryngeal  growths,  Laryng.  153 
on  spontaneous  cicatrization  of  tuberculosis  of 
larynx,  Laryng.  32 
ulceration  of  deep  pharynx.  Laryng.  155 
Horsley,   Sir  Victor. — Gases  of  pituitary  tumours 
operated  on,  by,  Surg.  39,  47 
methods  of  approaching  pituitary  fossa  by  tem- 
poral route,  quoted,  Surg.  39 
Hospital  arrangements  around  Salonika,  Occ.  Led. 
58 
accommodation  for  midwifery  eases  in  London, 
requires  expansion,  Obst.  43 
HoYell,   T.    Mark. -Discussion  on  case  of  latent 
double  frontal  sinus  suppuration  following 
bullet  wound,  Laryng.  17 
on  functional  aphonia  treated  by  hypnotism, 

Laryng.  3 
on  hysterical  deaf-mutism,  Otol.  10 
on  latent  sinusitis  in  children,  Laryng.  232 
on  oesophageal  obstruction,  Laryng.  217 
on  removal  of  foreign  bodies  from  food  aud  air 
passages,  Laryng.  220 
Howarth,    W.   (i.     Discussion   on  case  of  latent 
double  frontal    sinus  suppuration   follow- 
ing bullet  wounds,  Laryng.   17 
on    case    of     child    Buffering    from    retained 

tracheotomy   tube,    Laryng.   149 
on  surgery  of  pituitarj  gland,  Surg.  52 
Howell.  B.  Whitchuroh.     Dislocation  ol  thumb  in 
child,  aged  '.•  iiixiii  as,  I  'hild.  LSI 
discussion  on  isolated  disease  of  scaphoid  bone. 
Child.   12 
Hughes  Oeoil.     Disoussionon  ansestbesia  in  throat 
and  nose  operations,  Ancbzth.  &  Laryng.  20 
Hughes,    E.   0.     Disoussion    on    pathology    and 

treatment  of  dental  oysts,  Odont.   108 
Hume  (Miss),(repre  anting  Dr.  11.  Chick).     Disous- 
sion  on  treatment  and  management  of  dis- 
eases due  to  dietetic  deficiencies,  Therap.25 


Humerus,  left,  comminuted  fracture  of  shaft  of, 
with  unusual  nerve  complications  (T.  P. 
Legg).  Clin.  48 
fracture  of,  non-union  (pseudo-arthrosis)  after 
thirty-four  years  (P,  Turner), 
right,  and  scapula,  left,   tumours  of,  secondary 
to  adrenal  carcinoma,  Surg.  5 
tumour   resembling  i,    secondar 

tumours   in   adrenals   and    right    k. 
Surg.  2 
ununited  fractures  of.  effect  on  suture  of  musculo- 
spiral  nerve.  New.  70 
use  of  pneumatic  pads  in  (C.  Max  Page),  Orth. 
212 
Hunt,   G.   H. — Discussion  on  therapeutic  uses  of 

oxygen,  Theroi 
Hunter,     John. — Account     of      growth     of      the 
mandible,    Odont.    11 
debt  of  dental  profession  to  (Sir  Frank  Oolyer), 

Odont.  1 
description  of  formation  of  teeth  compared  with 
that  of  Berdmore,  Odont.  12,  13 
of  incisors  compared  with  that  of  Berdmore, 
Odont.  14,  15 
fibrous  character  of  enamel  first  described  \>\ , 

Odont.   11 
first    description    of     formation    of     secondary- 
denture,  Odont.   16 
functions  and  classifications  of  teeth  adop" 

Odont.  4,  5 
museum  specimens  illustrating  "  Natural  His- 
tory of  the  Teeth,"  Odont.  10 
special  interest  in  teeth,   how  acquired,   I 

2,  3 
views  on  pathology  and  treatment  of  diseases  of 
the  teeth,  Odont.  16-18 
Hunter,    William,   dauger   of    infectious   di 

aggravated  by  dental  sepsis,  quoted,  Odont. 
43 
discussion   on    prevention  of   disease   on   active 

service,   War  29 
Serbian  epidemics  of  typhus  and  relapsii 
in  1915  ;  their  origiu,  course,  and  pi 
tive  measures  employed  for  their  u 
/•.';..  I.  29 
Hurst,    A.    F. — Discussion   on   remot' 

surgical  treatment  of  gastric  and  duodenal 
ulcers.  Surg.  170 
and  Mollison.  W.  M.     Hysterical  deaf-mutism 
of  eighteen  years  duration,        1    - 
Hutchison.     It.     Discussion  food 

factors  (vitamines)  in  feeding  of  infants, 
Chr,. 
discussion  on  remote  results  of  surgical   treat- 
ment of  gastric  and  duodenal  ulcers.  Surg. 
u;i 
on     value    of    alcdiol    as    therape;. 
Therap. 
type  of  suprarenal  sarcoma,  < 
Hydatid  oysts,  intraperitoneal  rupture  of.  i. 

preci  ding,  >  '■ 
Hydroa  ges 

Hydrocephalus    and  lal  em- 

pyema,   relationshi] 
Path. 
developing  aft.  i  pinal  men;-  _ 

Hydrochloric  aoid,  ft 
in  pellagi  a 


XXXVI 


Index 


Hydronephrosis  in  Bilharzia  hcematobia  infesta- 
tion, Occ.  Lect.  4,  5 
Hydrops  folliculi,  Obst.  76 

Hyperadrenalism,  see  Adrenalin,  excess  of  secre- 
tion of 
Hyperalgesic  skin  area,  diagnosis  of  trench  fever 

by,  Epid.  25,  26 
Hypernephroma,   malignant  growth   of    clavicle 
resembling,  Surg.  2-4 
renal,  and  malignant  growths  of  adrenals,  rela- 
tive tendency  to  produce  bony  metastases, 
Surg.  5,  6 
Hyperthyroidism,  morphcea  and,  Derm.  139 
Hypnosis,    light,    in    functional   amnesia,    Neur. 

7,  8 
Hypnotism  in  prolonged  and  obstinate  functional 

aphonia  (Dan  McKenzie),  Laryng.  1 
Hypopituitarism    and    bitemporal     hemianopia, 
with  pituitary  tumour,  case  operated  on, 
Surg.  44 
Hysterectomy,  and  blood  transfusion,  treatment  of 
recurrent  haemorrhage  from  laceration  of 
cervix  by,  Obst.  161 
Wertheim's,  for  advanced   carcinoma  of  cervix 
made  possible  by  use  of  radium,  Obst.  191 
Hysteria,  definition  of,  how  modified,  Otol.  11 

emotion  in  relation  to,  Occ.  Lect.  45,  49 
Hysterical  anaesthesia  of  the  eyeballs  (H.  Carlill), 
Clin.  79,  81 
deaf-mutism  of  eighteen  years'  duration   (A.  F. 

Hurst  and  W.  M.  Mollison),  Otol.  8 
reaction  attending  failure  of  psychological  adap- 
tation, Neur.  6 
due  to  repressed  memories,  Neur.  7 
sensori-motor   symptoms,  not  all  cases  due   to 

repression  and  conversion,  Neur.  6 
symptoms  grafted  on  to  organic  lesions  of  ner- 
vous system,  Neur.  25,  26 
"twilight"  states,  instance  of,  Psych.  8 


Ileo-cacal  valve,  papilloma  at,  causing  intussus- 
ception, case  (C.  Firmin  Cuthbert),  Clin. 
32 

Ileum,  lymphadenoma  of,  specimen,  Surg.  196 
polypus  of,  specimen,  Surg.  195 
short-circuiting   into   rectum,  in   treatment   of 
case  of  diverticulitis  of  iliac  colon,  1'roct.  86 

Immunity  and  mineral  water  treatment,  dis- 
cussion on,  Bain.  33-37 

Immunization  against  hay  fever,  active  and 
passive,  <u<\  Lect.  134,  135 

Impetigo  (demodex),  case  of  (A.  Whitfield),  Derm. 
102 

Implantation  cyst  of  iris,  Ophth.  78 

Impotence  resulting  from  deficient  activity  of 
pituitary  gland,  Surg.  36 

Incubation  period  of  typhus  fever,  Med.  70 

Indicanuria  complicating  pellagra, Therap.  -21 

Indian  troops,  arriving  in  Mesopotamia  from 
India,  ill-condition  of,  Therap.  9 

and     followers,     Mrsopotamian       Expediti 

Force,  field  rations  for  (1914-16),  Therap. 

Mesopotamia^   Expeditionary  Force,  alti  i 
ol  rations  (1916),  Therap.  10-12 
d  i",  Therap.  8 
among,  incidence  explained,  Therap.  10 
system  of  rationing  previous  to  1917,  Therap.  9 


Induction  coil,  advantages  of,  FAectr.  94 
breakdown,  cause  of,  Electr.  95,  103,  106 

security  against,  Electr.  102 
current   from   inverse   wave   of,  suppression    of 

Electr.  77 
design  of,  remarks  on,  Electr.  94 
dipper  break,  Electr.  114 
dreadnought  break,  Electr.  115 
efficiency,  Electr.  106 

of,   compared  with  high-tension  transformer, 

discussion,  Electr.  105-131 
tabulated  figures,  Electr.  107,  108 
Gunstone  apparatus,  Electr.  115 
insulators  for,  Electr.  95 
interrupters  for,  Electr.  95,  96 
motor  magnetic  break,  Electr.  114 
secondary  terminal   winding    with    aluminium 

wire,  Electr.  95 
"  single-flash"  monster,  value  of,  Electr.  83, 84, 92 
transformation  of  current  in.  Electr.  105 
with  defective  condensers,  Electr.  95 
with  removable  core,  Electr.  95 
X-ray  tube  energized  by,  percentages  of  useful 
rays  from,  Electr.  79 
Induratio  penis  plastica,  Derm.  110 
Indurations  (subcutaneous  haemorrhages)  as  early 

manifestation  of  scurvy,  Med.  44 
Infantile   actions    characterizing   cases   of  severe 
psychosis  assuming   psychotic   intensity, 
Psych.  5-9 
Infantilism,  renal,  case  of  (H.  Morley  Fletcher), 
Child.  118 
(so-called),  case  (E.  Bosdin  Leech),  Child.  161 
resulting   from    deficient   activity  of    pituitary 
body,  Surg.  36 
Infants,     marasmus    of,    wasting  of    suprarenal 
bodies  in,  Child.  36 
rarity  of  lymphatic  leukaemia  in.  Child.  16,  17 
Infection  in  tumours  of  eighth  nerve,  Otol.  140 
Influenza,    acute   encephalomyelitis   in  Australia 
distinct  from,  Epid.  204 
and  malaria,  mixed  infection,  Occ.  Lect.  64 
and  sandfly  fever,  differentiation  between,   Occ. 

Lect.  90,  91 
deafness  in,  Otol.  45 
epidemic  (1918),  followed  bv  multiple  neuritis, 

Neur.  60 
in  Macedonia  and  Caucasus,  Ore.  Jjcct.  90 
in   Macedonian  campaign,    clinical   features  of, 
Occ.  Lect.  91 
Infra-orbital  or  maxillary  glands,  Clin.  11 
Infundin    in    treatment    of    diabetes    insipidus, 

Therap.  98 
Inglis,     Dr.    Elsie,    work    at    Mladenovac.    Epid. 

128,  130 
Insanity,  adolescent,  cases  of.  developing  dementia 
preeeox,  Psych.  15,  16 
higher  recovery  rate  from,  in  Army,  explained, 
Psych.  8 
Insects,  bites  of,  toxic  idiopathies  and,  ( '.  >  . 

147 
Institutions,  treatment  of  epilepsy  in,  Neur.  15 
Instruments,  new,  effect  of  war  upon  invention  of, 
Electr.  c  I 
newly-designed,    for  oesopl  and   bron- 

choscopy (Irwin  Moore),  Laryng.  86 
used  for  suturiDg  pillars  of  fauces  after  enuclea- 
tion of  tonsils  in  case  of  haemorrhage  (S. 
Bool  I ),  I  .<niing.  6 
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Internal  secretions,    function    of   vitamines   pro- 
bably connected  with,  Therarp.  4 
Interrupters  for  induction  coils,  Eleetr.  95,  9G 
Intestinal    abnormalities,    marked,    in    epileptic 
convulsions  in  children   (J.  II.   Watson), 
Child.  156 
obstruction  and  gangrene  of  terminal  portion  of 
colon    following    abdominal-peri neal    ex- 
cision   of  rectum,   case  (W.    B.   Gabriel), 
Prod.  244 
due  to  diverticula  of  colon,  case  records,  /'met. 76 
operations    for,    under    oil-ether    anaesthesia, 

.  I  II,, -slit,    i) 

Intestine,    Bilharzia     Mansoni     and     Juzmatobia 

infestation  of,  ( >cc.  Lect.  9 
circular  muscle  of,  effect  of  hvperadrenalism  on, 

Child.  37 
fibromyoma  of,  specimen,  Sun/.  198 
large,  diverticulitis  in,  mode  of  origin,  I 'met.  87 

doubling  of,  Surg.  128 
perforation  of,  in  dysentery,  Occ.   Lect.  80 
polypi  of,  specimen,  Surg.  193,  199 
small,  lipoma  of,  pedunculated,  specimen,  Stir,-. 
198 
primary  sarcoma    of,   causing  unusual    sym- 
ptoms (W.  Maxwell  Telling),  Child.  152 
subperitoneal,  specimen,  Surg.  198 
Intestines,    flatulent   distension  in  production  of 

diverticula,  J'roct.  57 
Intracolonic  pressure,  causes  of,  I 'met.  84,  85 
Intracranial  extension  of  pituitary  tumours,  with 
optic  disturbance,  Surg.  38 
pressure,   symptoms   of,  in  disease  of  pituitary 
gland,  Surg.  38 
Intratracheal  insufflation   of  chloroform  (C.  H. 
Mott),  Ancesth.  25-41 
tumour   removed    by  per-oral  tracheoscopy   (H. 

Tilley),  Laryng.  3 
tumours,  removal,  prevention  of   blood  passing 
into  lungs,  l.nrjing.  4 
Intubation  in  carcinomatous  stricture  of  oesopha- 
gus, Laryng.  101 
Intussusception  caused  by  papilloma  of  ileo-caecal 
valve,  case  (0.  Firmin  Cuthbert),  Clin.  32 
Inverse  current,  cutting  out,  without  valve  tubes, 
when  using  mercury  break,  apparatus  for. 
Eleetr.  79,80 
Iodine  and  potassium  iodide,  solutions  of,  injected 
peri toneally  and  intravenously  into  rabbits 
to  determine  antitryptic  titre,  Path.  57 
in  atrophic  catarrh  of  trachea,  Laryng.  121 
Ionic     dissociation,      action      on     human     body, 

experimental  work  on,  needed,  Bain.  42 
Ireland,    typhus    ami    relapsing    fever    epidemic 
in    (1847-48),   comparison    with    Serbian 
epidemic  |  1915),  Epid.  ti'.t,  73-7.r> 
Iridectomy,    peripheral,   extraction  of    Ions   with, 
followed    by    endophthalmitis;     central 
iridectomy     (iridotomy),    with    hook    (J. 
II.   Parsons),  Ophth.  56 
Irido-cyclitis,  in  arthril  is, complicating  dysentery , 

Iris,   cysl    ol    anterior    pan,    commonesl    cause, 
Ophth.  r, 
case  of  (W.  11    MoMullen),  Ophth.  77 
case-  reported  ami  disoussed,  Ophth.  78,  79 
prolapse    of,    Eollowing    accidental    perforating 
wounds,  treatment  of,  <  )phth.  67 

vessels  on  (G.  Wintiold  Roll),  Ophth.  35 


Iritis,  gonorrhoeal,  radical  cure  of  (S.  H.Browning), 
Ophth.  44 
in  arthritis,  complicating  dysenl 
Iron,  inorganic,  in  appendicular  concretions.  Path. 
142 
in  flour,  source  of,  Path.  Ill 

tests  for,  Path.  140 
in  normal  faeces,  J'ath.  142 


Janet,  loss  oi  function  tin  reel,  Psych.  5 

re-animation  of  inferior  functions  or  modes  of 
adaptation.  Psych.  3 
Jaundice,  acholuric,  and  amemia  of  malaria.  Med. 
19 
in  Herrick's  anaemia,  Med.  10 
polychromatic  blood-cells  in,  .'/ 
chronic  ;    with    congenital    defect  of    bile  ducts 

(E.  Cautley),  Child.  31 
epidemic,    beri-beri      in     convalescence      from, 

Tin- rap.  18 
heemolytic,  Med.  2 

and  Addisonian  (pernicious)  ansemia,  difference 

between  explained,  Med.  17 
auto-agglutinins  in  blood-plasma  in,  Med.  5 
familial,    hereditary    and     congenital     cases, 

Med.  5 
fragility  of  blood-cells  in,  Med.  5 
group,  ansemiasof  (G.  Ward),  Med.  1-21 
haemoglobinannia     and     hemoglobinuria    in, 

Med.  2 
pathology,  Med.  2 
sporadic  cases,  Med.  5 
inblackwater  fever.  <  k .  .  Lect.  75 
rare  complication  in  typhus  fever,  Med. 
with   paroxysms,   in   Herrick's  case    of   anaemia, 
.1/, 
Jaundices,     toxaemic,    in      children,     group     of, 
relationship  of  congenital  obliteration  of 
bile-ducts  to,  Child. 
Jaw.  abscessea  in,  deep-seated,  Hunter's  descrip- 
tion of.  Odont.  17 
and    face,   gunshot  wounds   of,    operations   for, 
difficulty    of    administering     anaesthetic 
under,  .', 
development      after     extraction     of     deciduous 

teeth.  Oilont.  50,  57 
of  young  lion,  preparation  of,  demonstrated  by 

Hunter,  ( >Jont.  ti 
upper,      composite     odontoma     of.      specimen, 
Laryng.  45 
malignant     disease     of,      lateral     rhinotomy 
(Moure's  operation),  in  (Q.  W.  M.  Hope). 
yng.  114 
aeorosis  of,  Laryttj 
Jefferson,  I  r.     Bilateral  I 

after  operation,  Child.  I 
congenital     absence     of     pectoralis     maj   I 
minor ;  elevation  of  the  scapula, 
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Bain.  -24 
Marinesco's  demonstration  of  oxidase  granules  in 

brain,  quoted.  Psi/eh.  28 
''Marking-time"    te*t,  traumatic  destruction   of 
one     labyrintb     illustrating    (Sir    J.    D. 
Dundas-Graut),  ( >toZ.    1 1 
Marmite.    in    prevention    of    bcri-beri    in    armies. 
Therap. 
protective  against  beri  beri,  Therap.  15 
Marrow  of  rabbit,  sterile  autolysis  of,  experiments 

i"  determine  rate  of,  /'<»///.  :'>i;  88 
Marshall,  0.  Jennings.     Ca        t  genu  varum,  of 

late  onset,  Orth.  229 
Marshall.    Geoffrey.     Two  types  "f  portabli 

en  apparatus,  .1  na  sth.  16 
Martin,    C.    J.,    1    R.S      Discussion  on  accessory 
faotors    (vitamines)    in    feeding  of 
infants,  ( 'hild.  87 
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Martin,  C.  J..  F.R.S. — The  apparent  rate  of  disap- 
pearance of  diphtheria  bacilli  from  throat 
after  an  attack  of  the  disease,  Epid.  277 
Massage  in  serum  arthritis,  Med.  32 
in  treatment  of  muscles,  Electr.  38 
of   prostate   and   vesicles   in    gouorrhoeal   iritis, 

Ophth.  46 
over  cul-de-sac  colon,  beneficial  effect  (footnote), 
l'roct.  86 
Masseter  muscle,  transplantation  of  anterior  half 
of,    for    facial    paralysis    (S.    Hastings), 
Otol.  64 
•Mast"  cells  in  dental  cysts,  confusion  through 

use  of  term,  Odont.  102 
Mastication,  efficient  as  preventive  of  diverticulitis, 
Proct.  65 
lack  of.  not  a  cause  of  gastro-intestinal  disorders 

in  children,  ( Idont.  43 
unilateral,  prevention,  Odont.  49 
Mastoid  operation,  radical,  vertigo  in  conjunction 
with  (W.  M.  Mollison),  Otol.  12 
process,    blow   on,    causing    partial   destruction 
of    auditory   nerve,    with    destruction    of 
vestibular  nerve  (T.  B    Layton),  Otol.  102 
right,     suppurative     inflammation     of,     acute, 
infected    from     chronic     right   maxillary 
antral   empyema,    immediate   closure   of 
mastoid  wound  after  application  of  B.I. P., 
Otol.  107 
wound,  immediate  closure  of,  after  application 
of  B.I. P.,  Otol.  107 
Mastoiditis,  Bezold's,  Otol.  101 
Maternity  beds,  application  to  Ministry  of  Health 
for,  Obst.  60 
large  number  required  for  teaching  purposes, 
Obst.  55 
centres,    suggested    availability    of    Poor    Law 

institutions  as,  Obst.  59,  61 
district,  training  in  obstetrics  in,  Obst.  40 
Matthews,  J. — Discussion  on  case  of  chronic  diph- 
theritic granuloma,  Derm.  79 
Maxilla,  superior,  removal  of,  under  intratracheal 

insufflation  of  ether,  AneBsth.  4 
Maxillae,   osteitis  of   (chronic   infective),   case   of 

(H.  Watson  Turner),  Odont.  64 
Maxillary  glands,  Clin.  11 
May,    Otto.     Discussion    on    diabetes    insipidus, 

Therap.  97 
Mayer-Oyerton  theory.  Bain.  -27 
Mayou,  M.  S. — Discussion  on  cyst  of  ir\s. Ophth.  79 
on    extraction     with     peripheral    iridectomy, 

Ophth.  56 
on  perithelioma  of  eyelid,  Ophth.  74 
on  unusual  optic  nerve  tumour,  Ophth.  4 

gummata  of  eyelid,  Ophth.  61 
Measles  and  pneumonia,   deafness  following,  (>/<>/. 
18 
meningitic  neuro-labyrintbitis  following,  Otol. 
50-54 
deafness  following,  Otol.  tS 

epidemics     of,      amplitudes      in      periodogram 
analysis  of,  Epid.  '21 1 
Meat,  bolus  of,  plugged  in  larynx,  / 
fresh,  important  antiscorbutic  value  of , 
18 
Meatus,   auditory,  external,   left,   atresia  of,  I 
161 
redundant,   congenital,  repeal 

mation,  excision  (Dan  MeKon  tie),  <  Uol.  5 


Meatus,     congenital,    redundant,    formation    of, 
Otol.   7 
internal   and    nerves,    condition    of,    in 

eighth  nerve  tumour,  Otol.   115,  120,  126, 
138 
stenosis  of,  following  otitis  externa,  case  (K.  D.  D. 
Davis).  Otol.  65 
Meckel's  diverticulum,  see  Diverticulum,  Meckel'* 
Median    nerve,     secondary    suture    of,    chart 

results,  Neur.  79-81 
Mediastinal   abscess  (posterior,  fatal i,  caused  by 
fish-bone  perforating   inferior  constrictor 
(William  Hill),  Laryng. 
Medical  and  surgical  diseases,  division,  artificial, 

Neur.  17 
Medical  Corps,  Serbian,  conditions  in,  at  out:  - 

of  epidemics  of  tvphusand  relapsing  fever, 
Epid.  41 
Medical  practitioners,  some,  opposed  to  extraction 

of  teeth  in  children,  Odont.  51,  53 
Medical    Society   of   London,    investigation    into 
causes  of  rejection  of  recruit:-. 
38 
Medicinal     and     ordinary     waters     comparative 
action,  work  on  needed.  Bain.  42 
waters,  administration,  possible  effect  on 

ptoms  produced  by  absence  of  vitamines. 
Bain.  42 
Medicine,  metaphysics  and,  Epid.  178 

teaching  of,  "  universal*  "  and  "  particular^  "  in. 
Epid.  181 
Medullary  cords  or  rays  of  ovary,  ( '  -•.  t.  66 
Megacolon,    excessive    hypertrophy    of   intestinal 

musculature,  at  one  part  in.  Child.  36 
Melaena  neonatorum,  treated  by  injection  of  I 

citrated  blood,  :'.  Lapage), 

Chile 
Melanosis  of  ca'eum,  specimen.   - 
Mellanby,   Edward.     Discussion  on  imp 
Bsory     food    fa  I 
feeding  of  infants,  Chii 
on   value   of    alcohol    as    therapeutic 
Therap.  36 
Melville.     Stanley.  —  Pencil-like     appearance     of 
bismuth  meal  in  oesophagi  :otod), 

Clin.  9 
Memories,   repressed,  hysterical  reactions  do 

Neur.  7 
Meniere  Byndrome,   case   of  (L.  Colledge),   I 

7S 
Meningitic       neuro-labyrinth 
labyrinthitis,  menii  i 
Meningitis,  acute,  in  Macedonia, 
cerebro-spinaJ,      acute     encephalomyelil 
Australia  distinct  t'r 
death*    from,    date    after    commei: 

illness, 
epidemic,     and     sphenoidal     emp\ 
Bmbleton 
as  cause  of  deaf-mul  -  .  30 

deafness  ii 

progi 
mi 

10 
otiti*  media  it  . 

hydrocephalus 

in  Sorbin  (19] 

sphenoidal  empyema  in  ".oath  from. 

Polk.  79 
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Meningitis,  circumscripta  serosa  following  bullet 
wound  of  neck,  with  injury  of  posterior 
columns    of    spinal    cord,    case    (George 
Riddoch),  Neur.  40 
"  mumps  "  deafness  secondary  to,  Otol.  23 
neuro-labyrinthitis  in,  Otol.  23 
onset  of,  Path.  71 

otitic,  purulent,  case  of  (J.  F.  O'Malley),  Otol.  72 
purulent,    diffuse,    complicating     labyrinthitis, 

Otol.  72 
septic,  principal  cause  of,  Otol.  2 
serous,    differential    diagnosis     from    acusticus 

tumours,   (  Hoi.  152 
tuberculous,  Otol.  45 
Meningococcus    gaining   access   to  cerebro-spinal 
fluid  by  inflammatory  extension,  Path.  73 
infection  of  Luschka's  tonsil  with,  Path.  74 
of   nasal   mucous   membrane  with,  course  of 

events  following,  Path.  76 
primary  site  of,  Path.  71 
isolation  from  sphenoidal  sinus  empyema,  Path. 

72 
paths  of  access  from  nasal  mucosa  to  meninges 
discussed,  Path.  72-75 
Mennell.    Z. — Discussion   on   anaesthesia  on  nose 
and  throat  operations,  Ancesth  &  Laryng. 
25 
Mental  analysis  in  epilepsy,  Neur.  12,  14 

conflict   and   repression,   when    and   when   not 

harmful.  Neur.  4 
depression,  predisposing  cause  in  scurvy,  Therap. 

17 
development,  defective,  in  the  young,  how  pro- 
duced, Otol.  1 
health,    good,    adaptation   to,    for   long   periods 

during  warfare,   Neur.   11 
reactions  following  upon  failure  of  psychological 

adaptation,  Neur.  10 
symptoms  in  relapsing  fever,  Med.  76 
Mercier,    C,  on  production  of  an  effect,  quoted, 

Epid.  163 
Mercury  break,  apparatus  for  cutting  out  inverse 
current,  without  valve-tubes,  when  using 
apparatus  for,  Klectr.  79,  80 
metallic,  in  region  of  right  mandible,  case  (H. 

A.  Eccles),  Odont.  82 
tube,   diagnosis  of   cesophagectasia   by  passing, 
Child.  48,  49 
Mesopotamia   and   Northern  Persia,  typhus  and 
relapsing     fever     in     (W.    H.     Willcox), 
Med.  59 
Mesopotamian     campaign,     general      course    of, 
Tlierap.  8 
antiscorbutics  employed  in,  Tlierap.  13-16 
Expeditionary    Force,     alteration     of     rations 
(1916),    Therap.    L0,    1 1,    12 
Held  Beryice  ration  for   British   troops  (1914- 
1916),  Therap.  8 
for  Indian  troops  and  followers  (1914-1916), 

The,  . 

Indian   troops  of,  scurvy  among,  inoidenci 

plained,  Therap    L0 
scurvy  in,  limited  to  Indian  troops,  Therap.  8 
Metallic   particles    in    appendicular    concretions, 

Path.  L16 
Metaphysics  and  medicine,  Epid.  L78 
Metastases   ovarian,  mode  of  production,  Obat.  108 
Metritis,  chronic,  gn 
/.  7 


Meyer  and  Ransom,  symptoms  of  tetanus,  quoted, 

Neur.  56 
"Mianeh  bug,"  in  Northern  Persia,  Med.  65 

"  fever  "  in  Northern  Persia,  Med.  65 
Microcephaly    in    two    sisters,   children    of    first 
cousins,  exhibited  shortly  after  craniec- 
tomy (W.  G.  Spencer),  Clin.  76-78 
Mid-carpal   fracture  dislocation  (R.  C.  Elmslie), 

Orth.  220 
Middlesex    Hospital,    museum   of,   exhibition   of 

specimens  from,  Surg.  187 
Midwifery    cases,    hospital    accommodation    for, 
in  London,  inadequate,  Obst.  43 
hospital    accommodation    for,   sufficient   or  in- 
sufficient, respective   effect   on    maternal 
mortality  of  childbirth,  Obst.  45 
practice,  present  low  level  of,  Obst.  42 
ward  of  general  hospital,  development  for  train- 
ing purposes,  Obst.  44 
training  in  obstetrics  in,  Obst.  40,  41 
Midwives.   training  of,  lying-in  hospitals  needed 

for,  Obst.  44 
Miles,    W.   Ernest. — Discussion   on  diverticulitis, 

Prod.  84 
Militarism,  public  opposition  to,  method  of  over- 
coining,  Occ.  Lect.  36 
Milliamperimeter,  misleading  information  from. 

Electr.  121 
Milligan,     Sir    William. — Discussion    on    adeno- 
ribro-myxoma    and   exophthalmic  goitre, 
Laryng.  105 
on  a  method  of  lateral  pharvngotomy,  Laryng. 

197 
on  anaesthesia  in  throat  and  nose  operations, 

Ancesth.  &  Laryng.  20 
on  impaired  mobility  of  cord  in  intrinsic  cancer 

of  larynx,  Laryng.  204 
on  laryngeal  case  for  diagnosis,  Laryng.  116 
on  oesophageal  obstruction,  Laryng.  215 
on  total  laryngectomy,  Laryng.  193 
some  practical  points  in  the  removal  of  foreign 
bodies  impacted  in  the  food  and  air  pas- 
sages, Laryng.  217 
Mills,  C.  H. — Discussion  on  radical  cure  of  gonor- 

rhceal  iritis,  Ophth,  49,  53 
Mills,  C.  EL—  Modern  aspect  of  psychical  medicine, 

quoted,  Neur.  4 
Milroy's  disease,  Clin.  8 

Mineral    waters,    disanaphylactizing    powers    of, 
Bain.  35,  36 
salts,  immunity  to,  developed  in  body,  Bain.  35 
Mirror,    rotating,   see   Oscilloscope    and    rotating 

mirror 
Mladenovac,  base  mission  hospital  at,  Epid.  126- 
128 
diary  relating  to,  and  following  visit  to,  Epid.  119 
disinfecting  and  quarantine  station,  object  and 
effect  of,  Epid.  117-126,  LSI 
Moisture,  effects  of  beat  intensified  by,  Bain.  2) 
Molar,  mandibular  third,  situated  in  coronoid  pro- 
cess (Montagu  K.  Hopson).  Otlont.  70 
Molars,    permanent   first,    uuBavable,    extraction 

reoommended  bj   Hunter,  Odont.  18 
Molecular   predisposition  in  plants  and  animals, 

I .,,  •     Ills 

Moles,  pigmented,  central,  ease  of  vitiligo  with, 
Derm.   1  17 

at,  methods  sugge  ted,  Derm.  31,  32 
multiple  pigmented,  case  (S.  E.  Dore),  Derm.  SO 
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Mollison,  W.  M.  —  Case  of  fibroma  of  aryepiglottie 
fold    removed    with     aid    of     suspension 
laryngoscopy,   Laryng.  19 
case  of  latent  double  frontal  sinus  suppuration 
with     expansion     of     sinuses,     following 
a     through-and-through      bullet     wound 
received  three  years   previouslv.    Laryng. 
16 
of  ?  lupus  of  the  larynx,  Laryng.  33 
of  lupus  of  palate.  Laryng.  14'J 
of   melanotic  sarcoma  of   the    nose    (sections 

showni,    Laryn 
of '?  neoplasm  of  larynx,  Laryng.  150 
of  streptococcal  ulcer  on  aryta'noid,   Laryng. 

150 
of  ?  vertigo,  (Hoi.  163 
discussion  on  atresia  of   left  external  auditory 
meatus,   Otol.  162 
on  case  of  Bezold's  mastoidil  is,  Otol.  102 
on  per-nasal  dacryocystostomy,  Laryng.  235 
on  tumours  of  eighth  nerve,  Otol.  158 
tonsillectomv  for  rheumatoid  arthritis,  Laryng. 

■21-2 
vertigo  in  conjunction  with  a  previous    radical 

mastoid  operation,  otol.  \2 
and  Hurst,  A.   F. — Hysterical  deaf    mutism  of 
eighteen  years'  duration,  Otol.  8 
Molluscum  fibrosum  tumours  (unilaterally  distri- 
buted) with  history  suggesting  recurrence 
(E.  G.  Graham  Little),  Derm.  9 
Monkeys  infected  with  bilharziasis,  early  patho- 
logical changes  in.  Occ.  Led.  8 
serological  response  in,  Occ.  I.ecr.  7,  8 
Moore,   Irwin.    -Angeiomata   of   larynx,    Laryng. 
236 
control   of    haemorrhage    following   removal   of 

tonsils,  Laryn 
discussion   on    adeno-fibrc-myxoma   and  exoph- 
thalmic goitre,   Laryng.  107 
on  atrophic  catarrh  of  trachea,  Laryng.  12U 
on  case  four  months  after  laryngo-fissure  for 

intrinsic  cancer  of  larynx,  Laryng.  38 
on  cavernous  angeioma  of  larynx,  Larimg.  1S3 
on  cyst  of  floor  of  nose,  Laryng.  123 
on     epithelioma     of     tongue     treated     with 

aminopropionate  of  copper,  Laryng.  H 
on  extrinsic  cancer  of  larynx.  Laryng.  lv^ 
on  foreign  body  removed  from  lar\  nx  by  crico- 

tracheotomy,  Laryi 
on  intratracheal  tumour  removed  bj  pre-oral 

tracheoscopy,  Laryng.  5 
on  laryngo-fissure,  Laryng,  122 
on  latent  sinusitis  in  children.  Laryng.  232 
on     multiple     polypi     of     middle      third     of 

oesophagus,  Laryng.  28,  25 
on  ces  iphageal  obstruction,  Laryng.  216 
on     papilloma     at     bifurcation     of     trachea, 

Laryng.   86 
on  pharyngeal  diverticula,  Laryng.  Ill 
on   removal   of  foreign  bodies  from  food  and 

air  passages,  Laryng.  224 
on    tonsillectomy     tor     rheumatoid    arthritis, 

Laryng.  246 
on     tooth     removed    from    right     secondary 

bronchus,  Laryng.  164 
on  total  lar\  ogectonvj  .  Lar  ng.  195 
enlarged   and  diseased   tonsils  of  cryptic  type 
destroyed   by    applioations  of  escharotic 
paste  1 1  iondon  paste),  /  oi  j  ng.  20 


Moore,  Irwin.  —  Hamorrhage  during  or  after  thyro- 
fissure    in  removal   of  vocal  cord  for    in- 
ic  cancer  of  larynx,  Laryi  .  132 
left  frontal  sinus  suppuration,  radical  (Killian) 

operation,  Laryn.  107 
newly-designed  instruments   foe   oesophagOS 

and  bronchoscopy,  Laryn 
recurring  epithelioma  of  maxillary  antrum  from 
-<■  in  which  Moure's  lateral  rhinotomy 
was  performed,  Laryng.  51 
Morale    training,    development    of    character    by, 

.  28 
Morant,  Sir  R.  -Discussion  on  report  on  teaching 

of  obstetrics  and  gynaec<  log]  . 
Morgan.    W.     G.,    '"Cardiospasm       in     infai 

quoted.  Child 
Morison.   Rutherford,     i  on    diverticu- 

litis, Proet.  14 
Morphine,  preliminary  admini  in   opera- 

tions involving  bleeding  into  air  passages, 
advantagi  - 
to   prevent    struggling   during   operations  in- 
volving bleeding  into  air  [ 
S 
under     intratracheal     insufflation     of    ether, 
Anasi     - 
Morphine-scopolamine,  preliminary   admiD;- 

tion    of,    contra-indicated    in    young    and 
old,  AntBSth    7 
indication  for,  in  operations  involving  bb- 
into  air  passages,  .!  i 
Morphcea  and  hyperthyroidism,  Derm.  139 
bilateral,  in  children,  tw  189 

guttata    (white-sp  it    disease  .       ise   of    (J.    L. 

Bunch),  Dcru 
linear,  case  (J.  L.  Bunch  >. 

treatment,  Derm.  25 
of   acute  ■     (K.    G.    Graham    i 

Derm.  62 
Morton,  R. — The  efficiency  of  high-tension  tran-- 
formers   as     used    for    X-rav    pur 
.  74 
Morton    wave   current    "and    static   modali: 

simple    means    of    obtaiument    from    coil 
(G.  B.  Ha:  tr.  19 

application    of,    conditions    for   which   suitable. 

Eta  tr.  24 
in  treatment  of  occupation  neuritis, 
of  tennis  elbow,  Electr.  24 
Motor  (or  delivery   of  chloroform  in  intratra 

insufflation,  .1 
Motor  blower,  use  in  intratracheal  insufflation  of 

ethi  -  10 

Mott.    (  .     II  n    On     intratracheal    in- 

sufflation of  ether, 
intratracheal  insufflation  of  chloroform,  i 
on 

Mott.  Sir  P.  W..  K.B.K..  P.H  -      - 

pathology  of  dementia  pr 
Mottram.  J.  Clarke 

tent    of    tb  ng  radium 

for  therapeutic  | 
and  Russ    S.      IT.-    • 

Mouth  and  pharynx,  m 

under  int r  i 

0<  ether. 
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Mouth,   cancer,  operation  for,  choice   of   method 
of  giving  anaesthetic  in,  Ancesth.  13 
cystic  swellings  in,  case  (F.  B.  Bull),  Odont.  61 
fauces   and    epiglottis,    pemphigus   of,    Laryng. 

185 
gunshot  wounds  of,  operations  for,  under  intra- 
tracheal insufflation  of  ether,  Ancesth.  2 
non-malignant  diseases  of,  operations  for,  under 
intratracheal  insufflation  of  ether,  Ancesth. 
2,  3 
Mouths,  clean,  in  pregnant  women,  importance  of, 

Odont.  38 
Moynihan,  Sir  B. — Case    of   false  diverticula  of 
sigmoid,  quoted,  Prod.  56 
diverticulitis   as   cause  of  sigmo-vesical  fistula, 
quoted,  Proct.  62 
Mumford,   A.  A.— Testing  and  grading  of  cardio- 
respiratory power  among  school  children, 
Child.  141 
Mummery,  J.  Howard. — Discussion  on  pathology 
and  treatment  of  dental  cysts,   Odont.  100 
Mummery,    Stanley. — Successful     case    of    bone- 
grafting,  Odont.  78 
Mumps  deafness,  Otol.  41 

epidemic  of,  bacteriology  of,  Otol.  44 
Murchison,     C  —  Seasonal   prevalence   of    typhus, 

quoted,  Epid.  269 
Muscle  fibre  in  appendicular  concretions,  Path.  115 
Muscles,  action  of,  adrenalin  in,  Child.  37 
atrophy  of,  cause  of,  Electr.  34 
disuse,  Electr.  34 

limited  to   part   only  of  thenar  eminences  in 
case  of  bilateral  cervical  ribs  (S.  A.  Kinnier 
Wilson),  Clin.  6 
treatment,  preventive  and  restorative,  Electr. 
37 
contraction  of,  produced  by  electrical  stimula- 
tion, Electr.  38 
selection  of  appropriate  currents  in  electrical 
stimulation  for,  Electr.  39 
intestinal,  circular,  effect  of  hyperadrenalismon, 

Child.  37 
hemorrhages  into,  in  scurvy,  Therap.  19 
physiology  of,  Electr.  34-36 
sensation    in,    produced   by   electrical  currents, 

factors  influencing,  Electr.  40 
stimulation  of,  rate  of,  Electr.  39 
treatment    of,     bv     artificial     stimulation     (G. 
Cooper),  Electr.  33 
by  artificial    stimulation,  question  of  fatigue, 
Electr.  42 
Musculo-spiral  nerve,  secondary  suture  of,  charts 

of  results,  Neur.  75-78 
Mustard  gas,  poisoning  by,  War  36 
Mycosis  fungoides,  case   (B.  G.  Graham  Little), 
Derm.  34,  89,  91 
of,  Derm.  188 
Myelitis,  ascending   and   transverse,  prevalence  in 

L918,  Epid.  177 
Myeloma,  swelling  in  right  humerus  resembling, 
secondary    to    tumours   in    adrenals  and 
right  kidney,  Surg,  '2 
Myoma,    inversion    of   uterus  due  to,    Obstet.  20, 
26  28,  83 
of  oesophagus,  Laryng.  98 
specimen, 
Myopia  and  dental    epsis,  Odont.  55 

Myositis  osBifioam    tn atic,  case  (W.  T.  G 

Pugh),  Orth.  l  L0 


Myositis,  case  of,  treatment  of  injured  elbow-joint, 
suggestions  for,  Orth.  Ill 

Myxcedema,     complicating      white-spot     disease, 
Derm.  9 
with   high    blood-pressure  preceded  by  enlarge- 
ment of  thyroid  gland  (F.  Parkes  Weber), 
Clin.  57 


Naevo-carcinoma,  secondary,  Derm.  20 
Naevo-xantho-endotheliomata,  Derm.  24 
Naevus  anaamicus  (Vomer)  case  of  (E.  G.  Graham 
Little),  Derm.  144 
rarity,  Derm.  145 
melanotic,  origin  of,  Derm.  20 
vascular,    extensive    (A.   M.    H.    Gray),    Derm. 
71 
Napoleonic  Wars  (1797-1815),  killed  in,  percentage 
of  strength  compared  with  that  in  recent 
war  (1914-18),  War  29 
Nasal  and  adjoining    bones  of    face,   necrosis  of, 
Laryng.  46 
bones,  necrosis  of,    and   Raynaud's  phenomena 
in  sclerodactylia  (E.  A.  Cockayne),  Child. 
50 
fossa,  skull  of,  negress  with  canine  erupting  in, 

Odont.  20 
sarcoma   of,  round-celled,  fourteen    years   after 
operation  (H.  Tilley),  Laryng.  179 
Nasopharynx  and  nares,  adeno-fibro-myxoma  of, 
removed    by    lateral    rhinotomy    (C.    F. 
Cuthbert),  Laryng.  103 
angiofibroma,  Laryng.  34 
dense  growth  in,  simulating  adenoids,  Laryng. 

154 
fibro  angioma      of,      treatment      by       radium, 

Laryng.  145 
gumma  in  vault  of,  Laryng.  154 
primary   site  of   meningococus   infection,  Path. 

71 
sarcoma   and    endothelioma    of,    treatment    by 

radium,  Laryng.  144 
swabs    of,    examination   of,    in   nasopharyngeal 
toxaemia  (A.  Sellers  and  C.    P.    Lapage), 
Child.  143 
tumour     of,    treatment     by    radium,    Laryng. 
145 
Natural  history,  disease  as  object  of,  Epid.  160 
Nauheim  bath  treatment  in  England  and  abroad, 
compared,  Bain,  45,  46 
where  to  be  given  to  patients,  Bain.  47 
Naval    medical     conditions,    past     and     present 
compared,  War  13 
conditions,  retrospective  view  of  (Sir  R.  Hill), 
War  1-14 
service,  trench  fever  rare  in,  Epid.  21 
surgeons,  operations  in  cockpit  by,  War  5 

qualities  needed  in,  War  1  I 
Burgery,  limitations  of,  War  1 1 
Navy,  see  Royal  Navy 

Neck,    bullet   wound    of,    followed     by    meningitis 
circumscripta     serosa,      with     injury     of 
posterior    columns    of    spinal   cord,  case 
(( l-eorge  Riddoch),  Neur.  10 
Necrosis  of  atlas,  Laryng.  59 

of    frontal     septum,     multiple      sinusitis     with, 
/.  lining.    187 

;ii  ami  adjoining    bones  of  face,   Zjaryng. 
n; 
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Necrosis  of  nasal  bones  and  .Raynaud's  phenomena 
in  sclerodactylia  (E.A.  Cockayne), f/«M.50 
of  thyroid  and  cricoid  cartilages,  haryng.  69 
of  upper  jaw,  haryng.  46 
Neoplasms  in  appendices  from  subjects  dying  from 
causes    unconnected    with    appendicular 
disease,  Path.  136 
Nephritis,   hsemorrhagic,    due    to    dental    sepsis, 
Odont.  52 
interstitial,  in  renal  dwarfism,  photomicrograph, 

Child.  114 
trench,  oxygen  administration  by  nasal  catheter 
for,  Thcrap.  83 
Nerve  centres,  diminished   supply  of   oxygen  to, 
producing  thermal  debility,  Bain,  26,  27 
complications,  unusual,  in  comminuted  fracture 

of  left  humerus  (T.  P.  Legg),  Clin.  48 
deafness,  absolute,  when  presumed  to  be  fuuc- 
ional,  (Hoi.  9 
and     impaired     vestibular     reactions,    facial 

paralysis  with,  Otol.  B2 
hysterical,  remedy  for,  Otol.  10 
disease  for  diagnosis,  case  (J.   Walter  Carr  and 

Miss  McKeown),  Clin.  66 
lesions,  psycho-emotive  response  in  subjects  of, 

Occ.  Lect.  49 
optic,    tumour   of,  unusual  (J.    F.   Oarruthers), 
Ophth.  2 
avulsion  of,  Ophth.  5 
roots,  spinal  posterior,  division  of,  treatment  of 
spastic  diplegia  by,  Neur.  27 
pain  from  damage  to,  after   gunshot    injury, 
Neur.  20,  21 
Nerves,  ultra-microscopic  pores  controlled  by,  Occ. 
Lect.  42 
action  on  sweat  glands,  Occ.  I.ect.  51,  52 
median  and  ulnar,  of  forearm, .suture  of,  recovery 

after  (R.  C.  Elmslie),  Orth.  112 
peripheral,  secondary  suture  of,  after-treatment, 
New1.  69 
analysis  of,  results,  Neur.  70 
causes  of  imperfect  recovery,  Neur.  71 
charts  of  results,  Neur.  75-86 
conclusions,  Neur.  73,  74 
condition    of    nerve    found    in    exposure    at 
operation,  Neur.  69 
Eect  of  more  frequent  complications,  .V 
70 
explanation  of  charts,  New.  72 
interval  between  injury  and  date  of  suture, 

Neur.  68 
results  of  (J.  S.  B.  Stopford),  Neur.  67 
surgical  technique  adopted,  Net 
Nervous  and  mental    health,  good,  adaptation  to, 
for  long  periods  during  warfare,  Neur.  11 
complications  in  dysentery.  Occ.  he 
disorders,  contributing  physical  causes.  Neur.  5 
influence   of   psychogenic    factors   in    (W.    A. 
Turner),  Neur.  1-16 
impulse  in  plants,  control  of,  Occ.  I.ect.  107 
or  mental  breakdown,  when  occurring,  Neur.  5 
Bymptoms  in  typhus  fever.  72 
system,    disease    of,    infective   or    toxic    origin, 
Neur.  9 
diseases  of,  in   horses,  in  areas   in  Australia 
invaded     by     encephalomyelitis     acuta, 
Epid.  L91 
injuries  of,  demonstration  of  oases  illustrating 
late  effe  :ts  of,  Xeur.  29 


Nervous  Bystem,  lymphogenous  toxi-infection  of, 
Neur.  -05 
organic  lesions, hysterical  symptoms  grafted  on 

to,  Neur.  26.  i 
mpathetic,  in  relation  to  pellagra.  Therap.  25 
Nervus  acustiens,  right,  tumour  of,  Otol.  110 
Neumann's  "  lasting  nystagmus,''  Otol.  150 
Neuralgia,   trigeminal  chronic,  bilateral  destruc- 
tion   of     Gasserian     ganglia    by    alcohol 
injection  for  (Wilfred  Harris),  Cli, 
Neurasthenia,   a  manifestation   of  trench    fever, 
Epid.  12.  13 
infection  from  patients  with,  producing  trench 
fever,  Epid.  13-16 
Neuritis,  dysenteric,  Neur.  60 
multiple,  and  palatal  paralysis  following  strepto- 
coccal   infection    of    tonsils   and    fauces, 
Neur.  56 
and  post-diphtheritic  paralysis,  three  elements 
forming  symptom  complex,   common  to, 
Neur.  54 
associated  with  desert  sore,  Xeur.  58 
diagnosed  as  beri-beri,  due  to  arsenic  poisoning, 

Neur.  60 
following  diphtheria,  Neur.  50,  51 
influenza,  Xeur.  60 
typhus  fever,  Xeur.  60 
ulceration  of  perineum,  Xeur.  55 
identity     with      post-diphtheritic      par 
Neur.  54 
not  excluded    by  eliciting  of   knee-jc 
50 
phenomena  of,  Xeur.  50 
occupation,  treatment  by  Morton  wave  current. 

Electr.  23 
of   cochlear  or  vestibular   divisions,  differential 
diagnosis  from  acusticus  tumours  of  eighth 
nerve,  Otol.  151 
optic,  in  suprarenal  sarcoma,  I  .    ,  129 

peripheral,  forms  of,  am      _ 

Egyptian    Expeditionary    Force.    1915-19 
(F.'M.  R.  Walshe),  Neur.  49 
purulent,  conditions  found  in.  -    .  - 

Neurofibromatosis,familial(von  Recklinghat;- 
disease),  rarit   . 
general  svmmetrical    tumours  of   eighth    nerve 

and,  ( )tol.  140 
in  case  of  von  Recklinghausen's  dis. 
.  76 
Bymptoms  associated  wit'  . 
Neuro-labyrinthitis.  meningitic  iJ.  S.  Fraser  and 
.1.  K.  M.  Dicki< 
bibliography  and  referent 
conclusions  regarding,  <  >tol.  54-57 
following  measles  and  pneumon  ">0-54 

syphilitic,  acquired,  differentia]  diagnosis  from 
acusticus  tumours,  Otol.  151 
Neurology,  epochs  in,  Neur.  1 
Neuronic  function,  suppression  and  n  of. 

in  dementia  pr 
Neuroses,  war  ind  peaoe-timi     Ni    ;.  5 
determining  fan  tors, 
due  i 
Neurosis,  psychogeoetic,  case  of, 
terioal  twilight  a 
severe,  assuming  psyohotic   intensity,   f,  | 
emotional  experience,  cas 

by  infaotil 
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New   South   Wales,  acute  encephalomyelitis   in, 
Epkl.  185-188 
climate   of,    iu    relation   to   incidence   of  acute 
encephalomyelitis,   Epid.  187 
Nicholson,   G.  W. — Discussion   on   secondary  de- 
posits  in    bone,    mistaken    for    primary 
tumours,  Surg.  5 
Night-blindness,     bibliography    and    references, 
Med.  50 
in    early   manifestations   of    scurvy,   tests    for, 
Med.  46 
Nile,    Battle   of    the,    casualties    tabulated,    War 

9 
Nissl    granules,    disappearance    of,    significance, 
Psych.  31 
presence  or   absence  of,   in   dead   cells.  Psych. 
31 
Nitch,  Cyril  A.  R. — Discussion  on  secondary  de- 
posits   in    bone    mistaken     for    primary 
tumours,  Surg.  4 
Nitrogen,  non-coagulable,  amounts  of,   in  emul- 
sions of  rabbit's  liver,  Path.  30-34 
method  of  estimating,  Path.  9 
Nitrous  oxide,  and  ether  method,  introduction  by 
Clover,  Ancesth.  42 
and   oxygen,    apparatus   for    (W.  J.  McCardie), 

Ancesth.  21 
oxygen  and  ether,  apparatus  for  (F.  E.  Shipway), 
Ancesth.  19 
Nodules,  rheumatoid  arthritis  with.  Child.  101 
Norbury,  L. — Discussion  on  diverticulitis,  Proct. 

90 
Northcroft,    G. — Discussion   on   dental   sepsis  in 

children,  Odont.  55 
Nose,  bridge  of,  depressed,  baby  with  (W.  Douglas 
Harmer),  haryng.  168 
cyst  of  floor  of  (G.  W.  Dawson),  haryng.  122 
deformities   of,    treated    by   transplantation   of 
costal    cartilage    (D.    Guthrie),     haryng. 
174 
diseases,   reasons  for  fuller  knowledge  of,  Otol. 

1,  2 
external,  tumour  of ;  degenerative  adenoma  of 
lachrymal     duct     (H.    Lawson     Whale), 
haryng.  172 
floor  of,  cyst  of  (J.  F.  O'Malley),  haryng.  155 
sequestrum  with  intact  palate  (Dan  McKenzie), 
haryng.  162 
mucous  membrane  of,  infection  with  meningo- 
coccus, course  of  events  following,  Path. 
76 
paths   of   access   of   meningococcus    from,    to 
meninges,  discussed,  I'ath.  72-75 
operations  on,  see  Throat  and  nose  operations 
una  (melanotic)  of,  case  (sections  shown), 
l\Y.  M.  Mollis.. n),  ha\  yng.  39 
Nostril  and  cavity,  supernumerary  ill.  BellTawse), 
haryng.  28 
left,  cancer  of i  spreading  so  us  to  involve  tip  of 
nose,    pathological    report  on  specimen, 
Clin.  20,  21 
case,  treatment  by  modern  method  oi  radical 
operation,   survival  of   patient    after  live 
tin.  10,  17 
right,  cancer  of,  case  of,  pathological  report  on 

lymphatic  glands  removed,  Clin.  21,  2'J 

■  rented    by  modern    method   of  radical 
operation,     ar\  ival  of   pal  tenl    after   five 
L0,  L9,  20 


Nourse,  Chichele,  and  Ryland,  Archer. — Case  of 
extensive   papilloma  of   the  hard  palate, 
haryng.  40 
Nunneley,  P.  P. — Discussion   on    immunity  and 
mineral  water  treatment,  Bain.  33 
on  merits  anddefectsof  British  health  resorts, 
Bain.  48 
Nursing,   trained,   for   sick,  absence  of,  in  Royal 

Navy  till  1840,  If'ar  4 
Nutrition,  definition  of,  Occ.  Led.  42 
Nutrose,  Therap.  23 

Nystagmus  in  tumours  of  eighth  nerve,  Otol.  146 
"lasting"  in  tumours  of  eighth  nerve,  Otol.  150 
movements  of,  discussed  and  defined,  Otol.  90 

origin,  Otol.  90 
pressure,  Otol.  89 
.vestibular,  Ophth.  59 

mode  of  production,  Ophth.  59 


Obstetric   clinic    forming    part   of    large   general 
hospital  suggested    for  teaching  purpose, 
Obst.  48 
Obstetric  Resident,  duties  of,  Obst.  40 
Obstetrical  and  gynaecological  centres,  formation 
of,  Obst.  45 
objection  to,  Obst.  46,  48 
purposes  of,  Obst.  45 
Obstetrics  and  gynaecology,  hospital  training  in, 
required    by  Universities   of    Oxford   and 
Cambridge,"  Obst.  39,  40 
teaching  of,  in  London,  alternative  report,  Obst. 
47 
criticized,  Obst.  54 
defective,  Obst.  41,  52,  62 
explained,  Ohst.  50,  56 

points   of   difference   from  report   of    com- 
mittee, Obst.  50,  56,  57 
report   of  committee,    discussion  on,  Obst. 
39-62 
in  obstetrical  and  gynaecological  centres,  Obst, 

45 
in  obstetric  centre  attached  to  large  general 

hospital,  Obst.  48 
minimal  requirements,  Obst.  48,  49,  58  ■ 
training  in,  insufficient  time  allotted  bo, Obst. 43 
Obstetrics,  preventive  aspect,  Obst.  59 

senior    teachers    of,    greater    share    in    practical 

teaching  necessary  on  part  of,  Obst.  43 
teaching  centres  of.  suggested  availablity  of  Poor 

Law  institutions  as,  Obst.  61 
teaching  of.   role  of   cinematograph    in    (C.    D, 

Robinson),  Obst.  15 
training     in,     defective,    effect    on     midwifery 
practice,  Obst.  41 
in  lying-in  hospital,  Obst.  -10,   II 
in  maternity  district,  Obst.  40 
in  midwifery  ward,  Ob8t,  40,   11 
insufficient,  resulting  in  ill-conducted  labour, 
Obst.  51-53 
Occipital    lobe,    gunshot    wounds     in    (X.    B.    B. 

Fleming),  Ophth.  39 
O'Donovan,     W,     •'.     Carpoglyphus    passularum 
.iii  ing  dermatit is,  Derm.  150 

eases  of  mycosis  fmi". udes.   I'crm.  138 
discussion  on  arsenical  keratosis  and  epithelioma, 
Derm.  L55 
on  multiple  pigmented  bsemorrhagic  sarcoma 
ir  diagnosis,  Derm.  1 1 
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O'Donovan,  W.  J.— Discussion  on  oil  acne,  Derm, 
136 
on  treatment  of  lupus  vulgaris,  Derm.  136 
niorphoea  and  hyperthyroidism,  Derm.  139 
two  cases  of  trade  eczema,  Derm.  75 
Odontoma,  composite,  of  upper  jaw,  Laryng.  15 
Oedema,  acute,  of  larynx,  Laryng.  69 
in  dysentery,  Occ.  hect.  79 
in  scurvy,  Therap.  19 
Oesophageal  obstruction  in  young  cliildreu  (Hugh 
X.  Ash  by),  Child.  146 
tube,  coiling  up  of,  Child.  46,  47 
OEsophagectasia    Laryng.  89-91 

accompanied  with  ulceration,  Laryng,  93 
diagnosis  by  passing  mercury-tube,  Child.  48,  49 
by  special  clinical  manifestations,  Clin.  9 
by  X-rays,  Clin.  '.) 
extreme  (Hurst's  achalasia  of  cardia),  case  (If. 
Batty  Shaw),  Clin.  8 
history,  Clin.  8,  9 
fatal  cases  in  adults,  Child.  47 
in  infants,  amount  of  vomiting,  Child.  48,  49 
case,  with    skiagrams  (F.   Langmead),   Child. 
43 
ffisophagoscopy       and       bronchoscopy,       newly- 
designed  instruments  for  (Irwin  Moore), 
Laryng.  35 
Oesophagus,    bowl    of    clay    pipe    impacted     in, 
Laryng.  88 
carcinomatous    stricture   of,    treated     by    intu- 
bation, Lari/ng.  101 
congenital   deformity    of,    notes    on    case    (YY. 

Appleyard),  Laryng.  177 
examination  by  direct  method,  Otol.  2 

by  tubes,  anaesthetic  in,  Ancesth.  k  Laryng.  9 
fibroma  of,  specimen,  Laryng.  97 

submucous,  specimen,  Laryng,  98 
foreign  bodies  removed  from,  Laryng.  219 
halfpenny  imbedded  in,  Laryng.  87 
middle  third  of,  multiple  polypi   of  (W.  Hill), 

Laryng.  22 
mucous  membrane  of, hypertrophy  of,  specimen, 

Laryng.  91 
myoma  of,  specimens,  Laryng.  98,  Surg.  192 
obstruction   of,  due  to  hypertrophy   of   cardiac 
sphincter    and     narrowing    of    epicardia 
(A.  Brown  Kelly),  Laryng.  206 
stenosis  of,  due  to  tumour,  Laryng.  99 
toothplate  impacted  in  ;  death  from  perforation 
into  aorta,  Laryng.  84 
death    from   perforation  into    pleural   cavity, 
Laryng.  86 
traction  pouch  of,  specimen,  Laryng.  95 
upper  end  of,  and  post-cricoid  region,  carcinoma 

of  (A.  Logan  Turner),  Laryng.  L99 
warts  of,  I  .lining.  96 
Oil  acne,  two  cases  of,  Derm.  136 
ether  anaesthesia,  operations  for  which  suitable. 
Ancesth.  5 
rectal,  in  thyroid  operations,  Ancesth.  51 

use  of  catheter  ,i ml  direct  laryngoscope  under, 
Ancesth.  5 
Oleum    phosphoratum,    rabbit    inooulated    with, 
activity  of  autolytic.protolytic  ferment  not 
present  in,  Path.  29 
to  determine  antitryptio  titre  in  blood, 
Path.  56 
Oliver,  M.  W.  B.     Gunshoi  wound  of  face,  loss  of 
left  eye,  Ophth.  34 


O'Malley,  J.  F. — Case  of  abnormally  large  super- 
ficial veins  of  tonsils,  Laryng. 
Bezold's  mastoiditis,  Otol.  101 
purulent  otitic  meningitis,  operation,  recoverv, 
Otol.  1i 
cyst  of  floor  of  nose,  Laryng.  155 
discussion    on    case    of    facial    paralysi-, 
104 
on  chronic  suppuration  of  left  ''attic, 

on  cyst  of  floor  of  nose,  Laryng.  Ill 

on  dental  abscess  of  nasal  septum,  Laryng.  161 

on  destruction  of  tympanic  membrane  bv  hot 

fluid,  Otol.  162 
on  epithelioma  of  external  auditory  mc 

Otol.  87 
on  frontal  sinus  operation,  Laryng.  142 
on  latent  sinusitis  in  children,  Laryng.  231 
on  per-nasal  dacryocystostomy,  Laryng 
on  purulent  otitic  meningitis,  < H< 
on  stenoses  of  meatus,  (Hid.  66 
Onanistic    fantasies    in    case   of    early    paranoid 

dementia.  Ps/ich.  77 
Onychogryphosis,  ci-.  of.  Derm.  118 
Onychotrophia.     case     (W.     Knowsley     Sibley). 

Derm.  8 
Operations,  kind  of,  performed  under  intratracheal 
insutllation  of  chloroform,  Ancesth.  32 
kind  of,  performed  under  intratracheal  insuffla- 
tion of  ether,  Anusth.  3,  4 
Ophthalmic  physicians,  need  of,  for  advancement 
of   ophthalmology    (Rayner    D.    Bat 
Ophth.  11 
special  problems  for,  Ophti 
Ophthalmologist,  difficulty  in  teaching  operative 
work  to,  Ophth.  16 
education  of,  Ophth.  15 
Ophthalmoreaction   ior    diagnosing    hay    fever. 

131 
Ophthalmoscopic  svmptoms  of  tumours  of  eighth 

nerve.  (  Hoi.  147 
Oppenheim,    streptococcal  infection  of  tonsils  and 
fauces,   fallowed  by  palatal  paralysi-  and 
multiple  neuritis,  quoted,  Neur.  56 
Optic  disc,  ma>s  obscuring   (J.   F.  Cunningham), 

Ophti 
Orange    juice,    fresh,     minimal    dose    prot. 
against   scurvy  before    and  after  )■•. 
7'//.  . 
potency,    compared    with    raw    milk    as   anti- 
scorbutic remedy.  Thera 
seed  in  trachea,  Laryng.  80 
Orbit,    bony,    compound    fractures    with    im 

ment    of    nasal  atent 

oases,  /  aryng.  17 
endothelioma  of.  Ophth.  74 

tumour   of    .'carcinoma,  treatment   by    radium, 
yng.  145 
Order  of  St.  John,  voluntary  aid  detachment 

Organo-therapy   in  treatment     I  pituitary 

our.-,  o'tti 
Oriental 
Ormerod.    J.  A.     D 

hum. in  emotii  n 
Ormond.    A.    W      I  :i    Reckling] 

phth    71 
Recklinghausen's 
/>, .  m.  l'-M 
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Ormond,  A.  W. — Discussion  on  cyst  of  iris,  Ophth. 
79 
on  need  for  ophthalmic  physicians,  Ophth.  23 
Orr  and  Rows.— Lymphogenous  toxi-infection  of 

nervous  system,  quoted,  Neur.  55 
Orton,   G.  Harrison.  —Discussion  on  efficiency  of 
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poisoning,  autolytic  degradation  of  tissues  in. 
Path.  29 
Physical    defects    in    the    young,    how    produced, 
Otol.  1 
drill.  Ore.  Lect.  22,  21 
education,   directorate  of,  suggested,  Ooc 
37 
left  to  private  enterprise,  l  to  ,  I  act,  31 
main  divisions  of,  Occ.  I  ed.  22,  28 


Physical  education,  national  council  of,  formation 
suggested,  Occ.  Led. 
educational  training  in,  Occ.  Led. 
neglected  hitherto,  <  >cc.  Led.  31 
not  sufficiently  studied  by  medical  profession. 

organization  deficient.  Occ.  Led.  35 
organized  svstem  of,  necessity  for,  Occ.  Led. 

32 
position  of  medical  profession  with  regard  to 

IK.  Digby  Bell),  <>cc.  Led.  19 
teachers  of.  training  of,  Occ.  Lect.  33 
exercises  in  scurvy,  Therap,  20 
training,  classes  of  bov  and  vouth  most  in  need 

of,  Occ.  Led.  39 
constructive  measures  in,  Oct 
in  Army,  ( )cc.  Lect.  38 
in  civilian  life,  Occ.  Lect.  36 
inculcation  of  spirit  of  "  playing  the  game  for 

tbe  side  "  in,  <  )cc.  Lect.  39 
in  Royal  Navy  before  the  war,  (>ce.  Lect.  20 
preventive  measures  in,  Occ.  Lee:. 
value  of  boxing  in,  Occ.  Lect.  39 

of    physiological    research    in    relation    to, 

Occ.  Led.  3G 
Physicians  and  radiologists,  co-operation  between. 

Klecte.  8,  9 

Physiological    activity,   time    i  I    day   at    which 
highest,  Occ.  Le<t.  52 
research, value  of,  in  relation  to  physical  training, 
.  Lect.  36 
Physiology,    experimental,    work    in.    at    British 
Spas,  advocated.  /■'..■ 
not   taught   from    preventive   standpoint, 
Lect.  31 
Physique,  national  deterioration  in,  I 
Pickard,    It..  C.B.,   O.M.G.  and  Lloyd,  G.  W.— 

Early  manifestations  of  -curvy,  .1/^./.  43 
Pighini.  views  on  metabolism  in  dementia  praecox 

(quoted),  Pay* 
Pigmentation,    keratosis    and   carcinoma    in    tar 

workers.  Derm.  155 
Pike,     N.— Discussion    on     latent      sinusitis     in 
children.  Lai  i/ng.  2 
and  Patterson,  N.  -Case  of  supraglottic  tumour 
which  proved  to  be  a  cavernous angeioma, 
Laryng,  1  ('■('. 
large  cavernous  angeioma  of  larynx,  l.ari/nq. 
1-0 
Pitts.    A.    T      I  >iscnssi  a    on    dent.'. 

children,  <  ulont.  53 
Pituitary  and  thyroid  glands,  disorders  of,  analogy 
between,  Surg,  36,  37 
extract,  administration  of,  BUS  rupture 

of  uterus  following, 
in  case  of  diabetes  insipidi 

.   methods   of    approach,   extradural.    9 
39 
methods  of  approach,  intnmur.il.   S 
temporal,    N 
gland,  cyst  of,  specimen. 

its  of,  treatment  by  v\  .  s       .51 

deficient  activity     . 

disease  of.  di.i.. 

glandular  symptoms,  9 

with     symptoms    of    intracranial 
S 
diseases  of.  with  glandular  symp: 
men:. 
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Pituitary  gland,   diseases   of,   with   symptoms  of 
intracranial  pressure,  treatment,  opera- 
tive, Path.  38 
excessive  activity,  results  of,  Surg.  36 
methods  of  approach,  frontal,  Surg.  39 

nasal,  Surg.  39 
microscopical  appearances  in  case  of  lipodys- 

trophia  progressiva,  Child.  4 
tumour  of,  accompanied  by  acromegaly,  Surg. 
51,  52,  54 
axis    cylinder    processes    still     capable     of 

function,  Surg.  50 
blindness  accompanying,  relieved  by  opera- 
tion, Surg.  49 
case  and  specimen,  Laryng.  52 
cases  not  operated    on,  expectation  of   life, 
Surg.  47,  48 
operated  on  by  frontal  route,  Surg.  42-45 
cystic,  Surg.  39 

treatment,  operative,  results.  Surg.  39 
from   lateral    ventricle   pressing   on   gland, 
treated      by     decompression     operation, 
Surg.  49 
headache  accompanying,  relief  by  operation, 

Surg.  48,  49 
intracranial    extension    in    cases    of    optic 

disturbance,  Surg.  38 
nature,  Surg.  38 

operation  on    by   nasal    route    inadequate, 
Surg.  44,  45 
by  frontal  route,  advantages,    Surg.  42-44 
operations  on,  still  in  groping  stage,  Surg. 
35,  53 
by  traus-spheuoidal  route,  Surg.  52,  53 
possibility  of  recovery  of  vision  in  cases  of, 
Surg.  50 
showing  great  improvement  after  operation, 

case  (H.  Lawson  Whale),  Clin.  29 
skiagram  and  perimetric  charts,  Child.  29,  30 
treatment  by  thyroid  extract,  Surg.  50,  51 
operative,     results     upon     vision,     Surg. 
44,  45 
wrong  diagnosis  of,  cases  operated  on,  Surg. 
41,  42 
Pityriasis  lichenoides  chronica,  Derm.  119 
rubra  pilaris,  case  of,  Derm.  126 

(generalized  form)  (F.  Parkes  Weber),  Clin.  59 
Placenta     previa,     antepartum     and     accidental 

hemorrhage,  combined,  Obst.  132 
Plague  in  Salonika,  Epid.  149 
Plauorbis  Boissyi,  intermediate  host  of  Bilharzia 

Mansoni,  Occ.  Lect.  2 
Plant  and  animal  response  (Sir  J.  C.  Bose),  Occ. 

Led.  101 
Plants    and    animals,    minimum,    optimum    and 
iinnm     thermal     points    for,     table 
showing,  Bain.  26 
death-spasm  in,  Occ.   Led.  104 
determinations  of  latent  period  and  time- relations 

of  response  to  stimulus,  Occ.  Led,  115 
localization  of  organ  of  perception  in,  Occ,  Lect. 

105 
moleoular  predisposition  in,  Oct,  Lect.  109 
nervous  impulse  in,  control  of,  Occ.  Lect,  L07 
rate  of   growth,   absolute    determination,   Occ 
Lect.  112 
automatic  record,  Occ,  Lect.  1  1 1 
time  relation    of  growth  variation  under  electric 
shock,  Occ,  Lect.  1 17 


Plasma  cell  in  dental  cysts,  Odont.  101 
Plasmolysis  in  pellagra,  Therap.  25 
Plastic    operation   for  extensive  rodent  ulcer  in- 
volving  bone   excision,   recovery  (Arthur 
Edmunds),  Clin.  3 
Piatt,    H. — Discussion    on    secondary    suture    of 

peripheral  nerves,  Neur.  87 
Pleura,     right,    squamous-celled     carcinoma     of, 
secondary  to  similar  growth  of  right  arm, 
Surg.  5 
Pleural  cavity,  tootbplate  impacted  in  oesophagus 
causing  perforation  into,  death,  Laryng.  86 
effusion,  hemorrhagic,  in  scurvy,  Therap.  19 
Plimmer,    H.    G.,    method    of    coagulating     non- 

coagulable  nitrogen,  quoted,  Path.  9 
Pneumatic  pads,  use  of,  in  treatment  of  ununited 
fractures  of  humerus  (C.  M.  Page),  Orth. 
212 
Pneumobacilli  inoculated  into  immunized  rabbit, 
to  determine  antitryptic  changes  in  blood, 
Path.  52 
sensitized,  rabbits  inoculated  with,  to  determine 
antitryptic  changes  in  blood,  Path.  51 
Pneumococci,    rabbit  inoculated  with,    to   deter- 
mine antitryptic  titre  of  blood,  Path.  50 
Pneumonia  and  measles,  deafness  following,  Otol. 
48 
meningitic  neuro-labyrinthitis  following,  Otol. 
50-54 
deafness  following,  Otol.  48 
isolation  of  cases  on  board  ship  in  Royal  Navy 

(1813),  War  4. 
lobar,     effect     of     oxygen     administration     in, 

Therap.  94 
septic,  abolition  of  risk  in  intratracheal  adminis- 
tration of  ether,  Anccsth.  8,  9 
see  also  Aspiration-pneumonia 
Point    and    plate    spark  gap  in  series  with  X-ray 

tube,  use  of,  Electr.  77,  78 
Poland    (Congress),  geographically  defined,  Epid, 
262 
typhus    fever    epidemic     in    (1916-18),    cases, 
deaths  and  fatalities  per  cent..  Epid.  263 
(1916-19),  case  mortality,  Epid.  270 
diseases  other  than  typhus,  epidemic  in  (1917-19), 

Epid.  274 
trench  fever,  epidemic  in  (1916).  Epid.  21 
typhus    fever,     epidemic     in     (E.    W.    Goodall), 
Epid.  261-276 
prophylactic   measures   against,    by  Germans 
and    Ministry    of    Public   Health,    Epid. 
273,  274 
Polio-encephalitis   affecting   mid-brain,  deformi- 
ties resulting  from,  treatment  suggested, 
Child.  55,  56 
showing  involvement  of  pyramidal  and  extra- 
pyramidal systems,  case  (V.  J.  Poynton, 
shown  by  J.  ('.  Spence),  fluid.  53 
Pollen  vaccine,  Ore.  Lect.  135 

Pollens  of  various  plants,   reaotione  of  patients  to, 
table,  Ore.    I. eel.    187 

toxic  powers  of ,  Occ.  Lect.  L86 
Polyneuritis   oranialis,    case    (S.    A.    K.  Wilson), 
( 'tin.  64 
ee  also  Neuritis,  multiple 
Polypi  and  polyp 
antral,    Large,    with    two    distinct    pedicles  (J. 

Donelan),  Laryng.  15 
antro-choanal,  Laryng,  S  ! 


Index 


lvii 


Polypi  and  polypus  :— 

gastric,  specimen,  Surf/.  199 
intra-uterine,  giving  rise  to  suspicion  of  cancer, 
Obst.  7 
removal,  Obst.  7 
multiple  (cedematous  fibromata)  of  middle  third 
of   oesophagus    (William    Hill),    Laryng. 
22 
nasal,  Laryng.  51 
of  colon,  specimen,  Surg.  188,  196 
of  ileum,  specimen,  Surg.  195 
of  intestine,  specimen,  Surg.  199 
of  jejunum,  specimen,  Surg.  195 
of  rectum,  specimen,  Surg.  197,  198 
of  small  intestine,  specimen,  Surg.  193 
of  stomach,  specimen,  Surg.  193 
removal    from     pharynx,     under     intratracheal 

insufflation  of  ether,  Ancesth.  -1 
spheno-choanal,  recurring  (soft  fibroma),  Laryng. 
56 
Poor   Law  institutions,  suggested   availability   as 
maternity  centres,  Obst.  59,  61 
as  obstetric  teaching  centres.  Obst.  61 
Popliteal    nerve,    external,    secondary    suture    of, 

chart  of  results.  New.  85,  86 
Pores,    ultra-microscopic,    controlled    by    nerves, 

(>cc.  Led.  42 
Poro  dilatation.  Occ.  Lect.  42 

of   hand,   accompanying   voluntary  cough,  Occ. 

J.cct.  44,  56 
production  of,  Occ.  Lect.  43,  53 
Post-cricoid  area,  carcinoma  of,  statistics  bearing 
upon   sex  and   age-incidence,  with  notes 
on  duration  of  symptoms  in  these  cases 
(A.  Logau  Turner),  Laryng.  lr> 
region    and  upper   end    of  the    (esophagus,  car- 
cinoma  of    (A.    Logan    Turner),    Lan/ng. 
19:  i 
Potassium   iodide   and   iodine    solutions    injected 
intraperitoneally    and    intravenously  into 
rabbits    to    determine    antitryptic    titre, 
Path.  -r>7 
Potato  salad,  raw,  effectual  antiscorbutic,  Titer ap. 

20 
Potter,  ('.,  and   Perry,  M.—  Actinomycosis  (?)  of 

tonsil,  Laryng.  1  K'> 
Potts,    George.   -Case  of   keratitis  following  gun- 
powder explosion,  Ophth.  k21 
case  of  "gassing,"  followed  bv  tubercular  iritis, 

Ophth.  30 
detachment  of  the  retina,  with  unusual  condition 
of  the  conjunctiva,  Ophth,  28 
Pouch,  pharyngeal,  artificial,  Laryng.  62 

leaden    disks    for    production    of,    Laryng. 
63 
oesophageal,  traction,   l.uii/n 
Poulton,     E,     I'.— Case     of    diabetes     insipidus, 

Therap.   97 
Powell,    a.,    ami   Kohiyar,    A.    J.       A    bodo-like 
flagellate  persisting  in  urinarj  traot    for 
five  years,  urine  remaining  bai  teriologically 
sterile  throughout,  Path,  i 
Powell.    Llewelyn.  — Discussion  on    intratracheal 
insufflation  of  ether,  Ancesth.  li 
on  two  types  ,.t  portable  •  apparatus, 

Antesth.  -22 
Power.  Sir  d'Aroy.      Di80UB8ion   on  remote  results 
of     surgical     treatment     of     gastric     and 
duodena]  uloefrs,  Sw  g.  L6S 


Poynton,  P.  J.  (shown  by  J.  <     Spence  . — < 

polio-encephalitis      ariecting      mid-brain. 
showing   involvement   of   pvramidal    and 
extra-pyramidal  systems.  I 
discussion    on    case     of     leukaemia    with     Bcalp 
nodules,  Child.  17 
on  case  of  splenomegalic  cirrfa 
on  enlargement  of   cervical  lymphatic  glands 

in  case  of  congenital  syphilis.  Child.  7 
on  family  osteo-arthritis,  Chii 
Pregnancy,    indirect  traumatic  rupture  of  uterus 
during  (Gordon  Ley),  Obst.  1-13 
hemolytic  anaemia  of,  Med.  19 
toxaemia.  Obst.  145 
Pregnant  women,  importance  of  clean  mouth-  in, 

Odott 
Pre  digested  food  in  pellagra,  Therap.  '2i,  25 
Premolar,  unerupted,   case  (K.  Llovd  Williams). 

i  hi, ml.  87 
Premycosic  erythrodermia,  case-  (H.  W.  tarber), 

Derm,  b 
Prince  of  Wales's  Hospital,  museum  of,  specimen 

from,  Surg.  '202 
Pringle,  J.  J. — Discussion  on  apparent  diphtheroid 
affection  of  the  skin, 
on  case  of  acute  lupus  erythematosu  - 
mi    case   of  chronic   diphtheritic    granuloma, 

Derm.  79 
on  case  of  "  erytheme  indure  de  jeum-s  filles." 

Derm.  54 
on  case  of  multiple  rodent  ulcer.  Derm. 
on    fibroid    cutaneous    svphilomata    of    legs. 
Derm.  113 
ii  multiple  pigmented  hemorrhagic  sarcoma 
(?),  case  for  diagnosis,  Iterm.  14 
Pritchard,    Eric,    acidosis   a-    cause    of    rickets, 
quoted.  Thera 
discussion   on   accessory  food  factors  (vitaminesi 

in  feeding  of  infant-.  ( ') 
and    Hillier.    W.    S.     Specimens    from 
hypertrophic   pylori 
ciated  hypertrophies.  Child.  33 
-pecimens  from  four  cases  of  punctate  ulcer- 
ation on  -tomach  of  infants.  Child.  33 
Prostate,  enlargement    in     BUharna 
infestation,  (  tec.   /  - 

Protein,  biological,  deficienoy    f,  in  liel  producing 
pellagra,  Thera 

fraction  of  serum  containing  antif. 

inoculated,    toxicity  of.  variation   iu  an  til 
index  of  blood  has  no  relation  I    . 
Proteins  in  urine.  Med.  '.'7 

primarily  ton-toxic,  rabbits  ii  ith   to 

mine   antitryptic   changes  in  blood. 
Pat} 
Proteolytic  ferment,  absorption  of,  ea  .- 

Pat   ,  58,  SI 
Pseudomucinous     ii    ii  106 

c\  -ts,  <  arcinomata  arising 

carcinomatous,  i  >l  it.  115 
Pseudopelade  a'd  .  obenplai     - 

.  If. 
Psychic     trauma,    in 

b.  ia 

severe,  childbirth  beconi 

Psychical  medicine,  modern  a-r 
Psycho  analysis 
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Psycho-emotiYe  response    iu    subjects   of    uerve- 

lesions,  (Jcc.  Led.  49 
Psychogenic    factors,    influence    of,    in    nervous 

disorders  (W.  A.  Turner),  Neur.  1-16 
Psychological  adaption,  failure  of,  Neur.  4 

failure  of,  types  of  reaction  attendant  upon, 
Neur.  6 
Psychology,  clinically-applied,  Neur.  3 

study  of,  outcome  of  the  war,  Neur.  3 
Psychoneuroses,    contributory    physical     causes, 
Neur.  5 
treatment  by  segregation,  Neur.  4 
Psychoses,  psychogenetic,  and  dementia  precox, 
connexion  between,  Psych.  14 
difficulty  of  diagnosis  from  dementia  prsecox, 

Psych.  12,  13 
in  army,  Psych.  3 

cases  described,  Psych.  4-12 
observations  on  (H.  Devine),  Psych.  1-17 
psychic,  trauma  in,  Psych.  4,  5,  8,  12 
treatment   in    military   and   civil   experience, 
results  contrasted,  Psych.  16,  17 
sexual  traumata  in  relation  to,  Psych.  13 
Psychosis,  confusional,  in  soldiers,  Neur.  11 
possible  causes  of,  Neur.  11,  12 
psychogenetic,  case  of,  Psych.  2 

disappearance   on    removal    of   ovarian   cyst, 

Psych.  2 
mechanism  of  regression  in,  Psych.  5,  9,  11 
patient  exhibiting  terror  at  Red  Cross  emblem, 
Psych.  10,  13 
Psychotherapy,  in  early  childhood  (A.  Diugwall 
Fordvce),  Child.  148 
in  health,  Child.  149 
in  hysterical  deaf-mutism,  Otol.  11 
of  sick  children,  Child.  150 
Puerperal  infection,  death-rate  from,  high,  ObstAl 
fever,  hospital  accommodation  for,  in  London, 
difficult  to  obtain,  obst.  43 
Pugh,  W.  T.  G.— Case  of  achondroplasia,  Orth.  217 
case  of  traumatic  myositis  ossificans,  Orth.  110 
exostosis  of  radius,  Orth.  220 
Pulmonary  valve,  malignant   endocarditis  affect- 
ing, in   youth   aged  164  vears,  case    (H. 
Batty  Shaw),  Clin.  70 
Pulp  cavities,  shape  of  sections  through   mandi- 
bular teeth,  demonstrating,  Odont.  16 
dental,    sterilizing    and   capping,    why    contra- 
indicated,  Odont.  46,  47,  53 
Pulse,  as  index  of  effect  syndrome,  in  administra- 
tion of  oxygen,  Therap.  68 
effect  of  radiations  on,  in  treatment  of  exoph- 

bhalmic  goitre,  Electr.  138 
rate,  effects  of  immersion  in  hot  baths  on,  Bain. 
26 
fluctuations     in,    produced    by     variation    of 
temperature  of  baths.  Bain.  28-30 
tests  before  and  after  oxygen  treatment,  results 
of,  Therap.  64 
Pyelonephritis,  prevention  and  treatment,   after 

gunshot  injury  to  spinal  cord,  New.  23 
Pylorus  and  bodyof  stomach,  scirrhous  carcinoma 
of,  diffuse,  specimen,  Simj.  ]'.)'.) 
hypertrophic  stenosis  of,  with  associated  hyper 
trophies,      specimens      from      case    (I'',. 
Pritohard  and  w.  'I'.  Sillier),  Child.  33 
stenosis,    hypertrophic,   relation   of  hypertrophy 

of  suprarenal  bodies  to,  d  Child. 


Pyorrhoea     among     Indian     troops     arriving    iu 
Mesopotamia,  Therap.  9 
as  early  manifestation  of  scurvy,  Med.  45 
oral  epithelium  and,  Odont.  93 
Pyramidal  and    extra-pyramidal   systems ;    polio- 
encephalitis     affecting     mid-brain,     and 
showing  involvement  of  (F.  J.  Poynton, 
shown  by  J.  C.  Spence),  Child.  53 
Pyrexia  and  urticaria  accompanying  bilharziasis, 
Occ.  Beet.  3 
in  arthritis,  complicating  dysentery,  Med.  26-28 
Pyriform  sinus,  vocal  cord,  and  right  ventricular 
band,  infiltration  of  ?  malignant  (W.  H. 
Jewell),  Laryng.  4 


Quackery  iu  electrical  treatment,  Electr.  1,  2 

Quadriplegia,    spastic,  following  injury  of  spinal 

cord   in    upper    cervical   region,   showing 

unusual   reflex   phenomena,    case   (E.  F. 

Buzzard  and  G.  Riddoch),  Neurol.  44 

Queensland,    acute   encephalo-myelitis  in,  Epid. 

188 
Quinine,     administration,     producing     lnemoglo- 
binuria,  Occ.  Beet.  69 
skin  lesions  following,  Occ.  Beet.  69 
dermatitis,     case    of    (E.    G.    Graham   Little), 

Derm.  146 
in   malaria,  administration,   methods    of,    Occ. 
Led.  67,  68 
benefits  of,  Occ.  Beet.  66 
intramuscular  injection  of,  Occ.  Jject.  68 
in  mixed  malaria  and  diphtheria,  Occ.  Bat.  68 
over-doses,  amblyopia  following,  Occ.  Beet.  69,  70 


Rabbit    inoculated    with    oleum    phosphoratum, 
activity  of  autolytic,  proteolytic  ferment 
not  present  in  serum  of,  Path.  29 
immune   and    sensitized,    inoculation    into,    to 
determine  antitryptic  changes   in  blood, 
Path.  52-54 
injection    of    drugs   damaging   white   corpuscle 
forming  tissue   into,   to   determine   anti- 
tryptic titre,  l'ath.  58 
inoculated  with   exotoxins   to   determine   anti- 
tryptic changes  in  blood,   l'ath.  51 
with   non-pathogenic    bacteria    to   determine 

antitryptic  changes  in  blood,   Path.  44 
with  pathogenic    bacteria  to  determine  anti- 
tryptic changes  in  blood,    Path.  46-50 
with  primarily  non-toxic  proteins  to  determine 

antitryptic  changes  in  blood,  Path.  45 
with      reagents     destroying     antitrypsin     in 
vitro,  effect    on   antitryptic    titre,  Path, 
56,  57 
with   sensitized    bacteria   to   determine    anti- 
tryptic changes  in   blood,  iJrt//t.  51 
with  temperature-raising   drugs,  to  determine 
antitryptic  titre,    l'ath.  57 
liver,   autolysis  of,   experiments   to  determine. 
Path.  30-35 
emulsions    of.    amounts     of     non-coagulablc 
nitrogen  in,    Path.  30-34 
effect  of  lactic  acid  added  to.  Path.  30  35 
preparation,  Path.  30-35 
marrow,    sterile    autolysis    of,    experiments    to 

determine  rate  of,  Path.  36-38 
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Rabbit,  sensitized,  inoculation  with  egg  albumen  to 
determine  antitrvptic  changes   in   blood, 
Path.  54 
hi,  use  in  experiments  on  antitrypsin,  Path. 
15,  16 
with    hacterial    toxaemia,   autolysis   of   liver  of, 
Path.  :',i.  35 
Radiant  heat  and  Morton  wave  current  in  treat- 
ment of  tennis  elbow,  Electr.  24 
in  treatment  of  linear  morphcea,  Derm.  25 
Radiation,  chemical  action  in,  relation  to  ioniza- 
tion, Electr.  152 
chemical  changes  produced  by.  Electr.  152 
treatment  of  exophthalmic  goitre  by,  Electr.  132 

general  features,  Electr.  137 
ultra-violet,  examination   of  patients   by   means 
of  (J.  ('.  Mottram  and  S.   Buss),  Electr. 
143 
Radio-activity,    action   on    human    body,  experi- 
mental work  on   needed,   Bain.  42 
Radiographs,  importance  of,  in  determining  con- 
dition of  antrum,  Odont.  95 
Radiography,  apparatus  required  for.  Electr.  122 
Radiologists   and    physicians   and   surgeons,    co- 
operation  between,    Electr.  8,  !' 
diagnostic  work  of,  Electr.  9 
hospital  work  of,  Electr.  8 
ill  remuneration  of,  Electr.  15 
instruments  and  apparatus  of,  Electr.  6,  7 
knowledge  required  of,  Electr.  3 
status  of,  Electr.  13,  14.  15 
training  of,  Electr.  3 
Radiology  and  electrology.  ideals   in  (A.  E.  liar- 
clay),  Electr.  1 
development  of  (Mackenzie  Davidson  Memorial 
Lecture),  Sir  E.  Rutherford,  Electr.  147 
need  for  research  in,  Electr.  149 
lack  of  units  and  standard  methods  of  measure- 
ment in,  Electr.  112 
lessons    of    the    war    (C.     Thurstan     Holland). 

Electr.  57 
nature  and  distribution  of  ionization    in  (photo- 
graphs), Electr.  153,  155 
Radio-therapy,  apparatus  required  for,  Electr.  122 
Radium    in    treatment  of    angeiomata  of    larynx, 
Laryng.  239 
of  cancer  of  breast,  fall  in  leucocyte  count, 

Electr.  32 
of  exophthalmic  goitre,  technique  of.  Electr. 

135 
of  pigmented  moles.  Derm.    '.1 
of    rodent  ulcer,    leucocyte  count   in,   Electr. 

31,  32 
of  sarcoma  and  endothelioma  of  naso-pharvnx 
(W.  I>.  Warmer  and  N.  S.  Finzi),  Laryng. 
144 
of  sarcoma  of  middle  oar  arising  in  Eustachian 
tube,  O/o/.  <;:!,  64 
leucocytic    blood-content    of    workers    in    (J.    C. 

Mottram  and  ,1.  H.  Clarke).  Electi  , 
rodent   ulcer    treated    by,  ease  (K.   H.    Browne 

Oar  the  w),  ( 'lin.  :>1 
use  of,  in  advanoed  carcinoma  of  cervix,  making 
possible  Wert  helm's  hystereotomy, 
191-195 
methods  of  administration,  Obat.  L96 

workers,    clinical,  daily    amount    of    Irradiation 
received  by,  estimated,  Electr.  VI  30 
time  of  application  of  exposure,  Electr,  32 


Radium  workers,  laboratory  and    clinical,   leuco- 
pa-nia  of,  Elect .  Jl 
whitlows  of  fingers  in,  Elet        ±~ 
Radius     and      ulna,     partial     fracture    of,     ca-e 
(Catherine  Chi-holm),  Child.  161 
dislocation  of    head    of,    in    birth  palsv   (K.    C. 

Elmslie),  Orth.  226 
exostosis  of  (\V.  T.  C.  Pugh),  Orth 
photomicrograph    showing    feature-    in 

renal  dwarfism,  Child.   Ill 
stippled  appearance  of,  in  case  of  renal  dwarfism, 
Child.  112 
Rae,  Burnett.    -Discussion  on  functional  aphonia 

treated  by  hypnotism,  Lory* 
Railway  traffic,    suspension   and  subsequent   re- 
sumption, respective  effects  on  course  of 
typhus  fever  epidemics   in  Serbia  (1915), 
Epid.  57.  59,  108-117,  1  W,  141 
van  disinfectors,   in    prevention  of    typhus   and 
relapsing  fever-  in  Serbia,  Epid.  55.  135, 
13G 
Rash  in  relapsing  fever,  .1/. 

in  typhus  fever,  M< 
Rashes,  early  manifestation  of  scurvy 
Rat  sarcoma,  amount  of  irradiation  sufficient  to 

prevent,  Electr.  27 
Rationing  of  Indian  am  adopted  pre- 

vious to  1917,  Thei 
Rations    in    Mesopotamia!)    Expeditionary   Force 
(1914-1G),    field    service.     British    troops. 
Indian  troops  and  followers.  Then 
(British    and     Indian    troops),    alterati 
Therap.  9-12 
Raynaud's  phenomena  and  necroses  of  nasal  l>ones. 
sclerodactylia    with    (E.    A.    Cool  > 
.  50 
Reaction,  galvanic,   in  tumours  of  eighth  nerve, 

Otol.  151 
Read.    C.   Stanford.     Most    prominent    feature  of 

war  mental  reactions,  quoted,  N«ur.  11 
von  Recklinghausen's  disc 
case  of  (A.  \V.  Ormond),  Ophi 
symptoms  associated  with  inoi    ■. 

pituitary     body,     and     with     neurofibro- 
matosis,   <  >/ihth.    75 
with  acromegaly  (A.  W.  Ormond),   Derm.   124 
Recreational    training,    development   of    righting 
spirit  in,  ( ><  C.   I  .<•  '    86 
in  national  physical  eduoat 
Recruits,  dental  defects  in.  I 

physical  examination,  revelations  a-  t-->  deteriora- 
tion in  national  physique  resulting  from, 
Odm 
rejection    of,    causes  of. 
Medical    S 

Rectifier   and   oondens  th    transformers 

described. 
Rectum,  abdominal-perinea)  excision  of,  followed 

by  intestinal   obstruction  and  _ 
terminal  portion  of  colon  (W.  I 

■ill 

cancer  of,  diagnosis  from  divt 

dermoid  of,  specimen.  S 

excision  of,  foui  -    (J-  I1- 

Lookbart-Mumm<  i 

papilloma  of,  specimen.    S 

polypus  oi,  Bpet  .in*  a,  s 
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Rectum,  short-circuiting  of  ileum  into,  in  treat- 
ment of  case  of  diverticulitis  of  iliac  colon, 
Proct.  86 
stricture  of,  probably  syphilitic,  case  (H.  Graeme 

Anderson),  Proct.  243 
tumour  of,  villous,  specimen,  Surg.  197 
Reflex,  conjunctival,  loss  of,  in  tumours  of  eighth 

nerve,  Otol.  148 
Refraction,  cobalt  glass  as  aid  to  (Leslie  Paton), 

Ophth.  65 
Red  Cross   emblem,  patient  in  case  of  psychosis 

exhibiting  terror  at,  Psych.  10,  13 
Regimental  medical  officers,  duties  of,  in  relation 

to  prevention  of  disease,  War  22 
Regression,     mechanism,     of.     in     psychogenetic 

psychoses,  Psych.  5,  9,  11 
Reid.   Sir  Archibald,  C.M.G. — Discussion   on  the 

development  of  radiology,  Electr.  156 
Relapsing  fever  and  tvphus,  association  between, 
Med.  66 
epidemics,  associated,  Epid.  21 
in  Mesopotamia  and  Northern  Persia  (W.  H. 

Willcox),  Med.  59 
Serbian  epidemics  of,  in  1915,  origin,  course, 
and   preventive   measures   employed    (W. 
Hunter),  Epid.  29-158 
in  Macedonian  campaign,  Occ.  Led.  95 
diagnosis,  bacteriological,  Med.  80 
in  Mesopotamia,  incidence  of  (charts),  Med.  64 

mortality  statistics,  Med.  70,  77 
in  Serbia,  epidemic  (1915),  course  of,  Epid.  102, 

103 
mortality  in,  Med.  77 
prophylaxis,  Med.  80 
quarantine  and  segregation,  Med.  80 
symptoms,  Med.  76 
temperature  charts  in,  Med.  78,  79 
treatment,  Med.  77 
see  also  Typhus  and  relapsing  fever 
Renal    dwarfism,    bony  changes   associated   with, 

Child.  106 
Repression,  all  cases  of  hysterical  sensori-motor 
symptoms  not  due  to,  Neur.  6 
discouragement  of,  recommended,  Neur.  9 
war  neuroses  due  to,  Neur.  9 
Reptiles,  hearing  in,  Otol.  5 

Respiration,    artificial,    provision    for,    in    intra- 
tracheal     insufflation      of      chloroform, 
Anaesth.  39 
difficulty  of.   in  gas«ed   cases,  effect  of  oxygen 
treatment  on,  Therap.  93 
Respiratory    complications    under    intratracheal 
insufflation  of  chloroform  compared  with 
other  methods  of  anaesthesia,  Ancesth.  36 
exercises,  important  element  in.  <>cc.  Led.  86 
entente,     manometer    recording,    in    intra- 
tracheal     insufflation      of      chloroform, 
Aneesth.  31 
system  in  i j phus  fever,  Med  74 
Rest,  recreational  value  of,  (he.  Led.  37 

Rete  ovarii.  Obit.  >>:) 

Retina,  detachment  of,  macular  (A.  H.Thomp 
Ophth.  :i(i 
detachment   of,  with  unusual  condition  of  con- 
junctiva (Qeorge  Potts),  Ophth.  28 
myopic,  need  of  medical  treatment  in,  <>plilh. 
18 
new  growth   of  (N.    Bishop    Eiarman),    Ophth. 
\i 


Retinitis  circinata,  Ophth.  7,  8 
Rheumatic     diseases,     aetiology     and     pathology, 
research   into,    at    British   spas,    needed, 
Bain.  47 
pathology  and  bacteriology  of,  research  into,  at 
Devonshire  Hospital,  Buxton,  Bain.  44 
Rheumatism,  diagnosis  of   arthritis  in  dysentery 
from.  Med.  30,  31 
specific  forms  to  be  sent  for  spa  treatment  must 
be  stated,  Bain.  42 
Rheumatoid  arthritis,  see  Arthritis,  rheumatoid 
Rhinitis,  atrophic,  intranasal  dacryocystotomy  as 
a  help  in  (H.  A.  Kisch),  I^aryng.  178 
caseous  (Dan  McKeuzie),  Laryng.  157 
pathology,  Laryng.  159 
Rhinolith,  specimen,  Laryng.  49 
Rhinology,  plea  for  better  teaching  of  (H.  Tilley), 

Otol.  1 

Rhinoplasty,  case  (H.  Lawson  Whale),  Laryng.lli 

Rhinotomy,  lateral  (Moure's  operation)  in  malig- 

naut  disease  of  upper  jaw  (C.  W.  M.  Hope), 

Laryng.  114 

in  recurring  epithelioma  of  maxillary  antrum, 

case,  Laryng.  51 
removal   by,  of  adeno-fibro-myxoma  of  nares 
and   nasopharynx  (C.  Firmin  Cuthbert), 
Laryng.  103 
Rhizoglyphus,  nature  of,  Derm.  150,  151 
Rib,  ninth,  tumour  on,  giving   rise  to  secondary 

deposit  below  elbow,  Surg.  5 
Rice,  polished,  causing  beri-beri,  Therap.  lfi 
Richardson,  A. — Specimen  of  fibroma   of   ovarv, 

Obst.  210 
Rickets,  acidosis  as  cause  of,  Therap.  4 
aetiology  discussed,  Therap,  3,  4 
effect  of  exercise  on  development  of,  Child.  70 
prevention  of,  principal  dietetic  factor  concerned 
in,  Therap.  3 
Rickettsia    bodies    connected    with    typhus    and 
trench  fevers,  differences  between,  Epid. 
22-24 
in  lice-excreta,  Epid.  17,  20 
in  typhus  fever,  Med.  83,  87 
nature  of.  explained,  Epid.  23,  24 
Riddoch,    G. — Case   of    meningitis   circumscripta 
serosa    following   bullet   wound   of   neck, 
with  injury  of  posterior  columns  of  spinal 
cord,  Neur. 40 
case   of   spastic   paraplegia    illustrating  certain 
reflex  phenomena  and  impeding  influence 
of     muscular     hypertonieity    and     reflex 
spasms  on  voluntary  movements  of  lower 
limbs,  Neur.  37 
signs  of  complete  and  incomplete  injury  of  spinal 

cord,  quoted,  Neur.  25 
and  Buzzard,  E.  P.—  Case  of  spastic  quadriplegia 
following  injury  of  spinal  cord  in    upper 
cervical     region,    showing    certain     reflex 
phenomena,  Neur.  1 1. 
and  Head,  H.,  F.R.S..  bedsores  in  spinal  injuries, 
quoted,  Neur.  24 
prevention   and    treatment    of    cystitis     and 
pyelitis  following  gunshot  injur]   to  spinal 
cord,  quoted,  Neur.  23 
Rivers,   W.    II.    R..    P.R.8.,   war    neuroses  due  to 
repression,  quoted,  Neur.  9 

Roaf,  1 1 .  E.      I  'iscussion  on  treatment  and  manage- 
ment of  diseases  due  to  dietetic  deficiencies, 

Therap.  23 
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Roberts'  test  for  globulin  in  urine,  Med.  98 
Robinson,  G/Drummond— Discussion  on  case  of 
rupture  of  uterus,  Qfrst.  190 
on     rupture     of     bladder      associated      with 

retroverted  gravid  uterus,  Obst.  160 
on  use  of  radium  in  advauced  carcinoma    of 
cervix,  Obst.  200 
the  role  of  the  cinematograph  in  the  teaching  of 
obstetrics,  Obit.  15 
Rodent  ulcer,  extensive,  involving  bone  excision, 
plastic        operation,      recovery       (Arthur 
Edmunds),  ( Tin.  3 
generalized,  case  (A.  M..  II.  Gray),  Derm.  68 
multiple,  case  (A.  Savill),  Derm 
of  external  auditory  canal,  Otol.  83 
superficial    "card-like,"   case    (E.    G.    Graham 

Little),  Derm.  29 
treated  by  radium,  case  (R.  H.  Browne-Carthew), 
Clin.  31 
leucocyte  count  in,  Electr.  31,  32 
ulceration  accompanying  epithelioma  adenoides 
cysticumof  Brooke  |E.  G.  Graham  Little), 
Derm.   1 
Roll,  G.  \V.  — Herpes    ophthalmicus    in    a    child 
aged  3,  Ophtli.  Hi 
vessels  in  iris,  Ophth.  35 
Rolleston,  Sir  Humphry,  K.C.B.,  communication 
on      diverticulitis     entitled     "  pericolitis 
sinistra  "   (quoted),    Proct.  79 
discussion  on  measurement  of  human  emotion, 
Occ.  Led.  48 
on    prevention  of   disease   on   active    service, 

War  28 
on   scheme    for  national    phvsical  education, 

Occ.  Lect.  35 
on  secondary  deposits   in  bone    mistaken    for 
primary  tumours,  Surg.  5 
Rombergism   in   tumours   of  eighth  nerve.  Otol. 

150 
Rood,  F.  S. — Discussion  on  anaesthesia  in  throat 
and  nose  operations,  Ancesth.&  Laryng.  1 
on  anaesthesia  in  thyroid  operations,  Ancesth. 

57 
ou  intratracheal  insufflation  of  ether,  AneBSth. 

15 
on  two  tvpesof  portable  gas-oxvgen  apparatus, 
Ancesth.  22 
Rose,     Frank    A.-  Tooth     removed     from     right 

secondary  bronchus,  Laryng.  163 
Ross.     K.     M.      Discussion     on      utero-placental 

haemorrhage,  Obst.  185 
Roth,  Paul  B.—Oase  for  diagnosis,  Orih. 

case  of  bony  ankylosis  of  left  knee,  (  hrth.  234 
of    righl     ankle-joint     treated    by    cuneiform 
tomy,  Orth.  236 
discussion    on     ease    of    stemomastoid    tumour. 
Orth.  10'.) 
on  case  of  traumatic  mvosil  L8  ossificans,  (  h-tli. 
Ill 
Dupuytren's    contraction   in   a   man   aged    31, 
'  Orth.  LIS 
contracture  in  a  young  man   following  injury 
(shown  before  and   after   operation),  Orth. 

227 
note  on  abnormal   torsion  of  the  femoral   shaft. 
Orth.  '2:17 
Routh.    Amand.     Disoussion    on    douohe 

removal  from  female  bladder,  06s  .   ISO 
on  inversion  of  uterus,  <  )bst.  37 


Routh.  Amand. —  Discussion  on  report  on  teaching 
of  obstetrics  and  gynecology, 
on    r<>le    of     cinematograph    in    teaching    of 

obstetrics,  Ob 
on  rupture  of  uterus,  Obst.  190 
on  use  of  radium  in   advanced  carcinoma   of 
cervix,  Obst.  200 
Rowlands,  B.  P.  — Case  of  dislocation  of  patella, 

discussion    on    appendicectomy   by    new    route, 
Surg.  140 
on  diverticulitis,  cases  illustrating. 
duodenal      ulcer,     gastro-jejunoston 

jejuno-colic  fistula,  excision  of  ulcer  and 
entero-anastomosis,  recovery,  Clir. 
two  eases  of  cirsoid  aneurysm.  Cli\ 
Rowntree,    Cecil.  —  Discussion  on   carcinoma  of 
ovary,   ( )bst.  127 
on  secondary  deposits    in   bone  mistaken    for 
primary  tumour 
Rows,  R.  G.  —  Anxiety  states.  Neur.  • 

maintenance    of   anxiety  Bym.]  I  oldiers 

(quoted),  Neur.  9 
Royal  Army  Medical  College,  quantities  of  various 

vaccines  issued  by,  War.  17 
Royal  College  of  Surgeons  of  England,  museum  of, 
part  of  collection  of  Hunter's  specimens 
illustrating     "  Natural     History    of     the 
Teeth,"  housed  in,  Odont.  10 
Royal    Navy,  absence  of    trained  nursing  for  the 
sick  till  1S40,  War  4 
first    aid     instruction    in,    earliest    mention, 
War  4 

t  ion  of  pneumonia  cases    in   (1813),  War 
4 
loss  of  medical  and  surgical  specialized  talent 
dtfring  early  stages  of  tb 
Wa    2 
medical    service-,    disadvantages    in    ol 
battles,  U  nr  4 
(1795-1840),  defect-  in,   '■■'     2,  3 

reception  and  treatment   of  wounded  at 
sea,  '••  .< 

supply  of  drugs  and  appliances,  defective, 
War  4 
ph\  sieal  training  in,  before  the  war 
20 
during  the  WB  \  21 

prophylaxis  in,  against  scurvy, 

recreational  value  of  massed  dancing  in, 

surge. mis  of,  qualities  needed  in.  Wa 
Russ.  S.      Disoussion  on  leucocytic  blood-content 
of  radium  work  .  31 

ami  Mottram.  ■'.  (  .     Examination  of  patients 
by  means  of  ultra-\  i 
L43 
Russell.    11.    (Bedford 

auditory  meatus.  Oh    .  161 
Russo  Japanese     War     (1904 

compared  with  that  in 
L8),  '"• 
-   of  typhoid   fever  on  Ru 
L6 
daily  deaths  ii 

■     -  . 
killed     in.     per 

with  that    in    recent 
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RuBSO-Turkish  war  (1877-78),  case  mortality  com- 
pared with  that  in  recent  war  (1914-18), 
War  30 
cases   of,   and  deaths   from   typhoid    fever,    in, 
War  16 
Rutherford,     Sir    E.,    F.R.S. —  Development     of 
radiology  (Mackenzie  Davidson  Memorial 
Lecture),  Electr.  147 
Ryall,  C. — Discussion  on  remote  results  of  surgical 
treatment  of  gastric  and  duodenal  ulcers, 
Surg.  173 
Ryland,  A. — Discussion  on  case  of  frontal  sinusitis, 
Laryng.  166 
on  caseous  rhinitis,  Laryng.  159 
fistula    and    cicatrization    in    connexion   with 

thyroglossal  tract,  Laryng,  156 
and  Nourse,  C.  -Case  of  extensive  palpilloma  of 
the  hard  palate,  Laryng.  40 
Ryle,  J.  A. — Discussion  on  gas-poisoning,  Waril 
on  therapeutic  uses  of  oxygen,  Therap.  81 


Saberton,  C.  W.  S. — Discussion  on  treatment  of 
muscles  by  artificial  stimulation,  Electr. 
51 
Sacculation  of  gravid  bicornute  uterus,  Obst.  154 
Sacculi  and  diverticula,  difference  between,  Proct. 
73 
colic,  Proct.  64 
in  colon,  pathological,  causes  discussed,  Proct. 

75 
in  viscera  other  than  colon,  Proct.  74,  97 
Sacculitis,  mimicking  cancer  of  colon,  Proct.  65 
Saccus  endolymphaticus,  condition  of,  in  case  of 

tumour  of  eighth  nerve,  Otol.  138 
St.  John,  Order  of,  volunteer  aid  detachment  of, 

Dec.  Led.  38 
St.  Mark's  Hospital,  specimens  from,  Surg.  200 
St.    Mary's    Hospital.    Inoculation    Department, 
amount    of    antityphoid    vaccine    issued 
from  during  recent  war,   War  17 
St.    Thomas's    Hospital,    museum   of,    specimens 

from,   Surg.   191 
Salamonsen,  Professor. — Discussion  on  efficiency 
of     high-tension    transformer    compared 
with   induction  coil,   Electr.   lOo 
Saline,    hypertonic   and    normal,    injection    into 
nt,     no    effect    on    antitrvptic    titre, 
Path.  57 
rectal  administration  of,  in  treatment  of  black- 
water  fever,  Occ.  J.ect.  75 
treatment  in  typhus  fever,  Med.  75 
Salonika,  blackwater  fever  in,  Occ.  Lect.  72 
climate  at,  Occ.  Lect.  59 
hospital  arrangements  around]  Occ.  Lect.  58 
plague  in,  E/ml.  149 
Salts,  passage  from  liquid  to  fats,  Bain.  '27 
Samuel.    II.    0.     ('use   of  ?   folliculitis   ulerythe- 
matosa  reticulata  of  McKee,  Derm.  90 
case  of  ?  lupus  erythematosus  (anomalous  type), 

//,  ,  m.  90  ' 
discussion  on  case  of  extensive  eruption  follow- 
ing prolonged  administration   of    organic 
i  nic,  Derm.  86 
Sandfly  fever  and   influenza,  differentiation    be- 
et /.  90,  91 
and  malana.  differential  diagnosis,  Occ.  I 
in  Macedonian  campaign,  Occ.  Lect.  !»i 


Sanitary  train,  special,  for  preventive  work  against 
tvphus  and  relapsing  fever  in  Serbia,  Epid. 
135,  136,  142,  144,  145 
Sanitation,  efficient,  in  the  field,  means  for  secur- 
ing, War  24 
Sarcina  lutea,  rabbits  infected  with,  to  determine 

antitryptic  changes  in  blood,  Path.  44 
?  Sarcoid,  cutaneous, of  Boeck  (case for  diagnosis), 

(A.  M.  H.  Gray),  Derm.  63 
Sarcoma,  alveolar,  see  Perithelioma 

hemorrhagic,     multiple      (Kaposi),      so-called, 
Derm.  127 
pathological  report  on  case  of,  Derm.  131 
inversion  of  uterus  due  to,  06s/.  20,  30,  35 
melanotic,  of  nose,  case  (sections  shown),  (W. 

M.  Mollison),  Laryng.  39 
(?)  multiple  pigmented  hemorrhagic ;    case  for 
diagnosis  (E.  G.  Graham   Little),  Derm. 
13 
of  arytsenoid  region  (small  round-celled),  speci- 
men,  Laryng.  79 
of     chest    wall,    removal     under     intermittent 
intralaryngeal  insufflation  of  chloroform, 
AncBsth.  26 
of  middle  ear,  arising  in   Eustachian  tube  (R. 

Lake),  Otol.  63 
of  nares,  round-celled,  14  years  after  operation, 

Laryng.  179 
of  naso-pharynx,  treatment  by  radium,  Laryng. 

144 
of  scapula,  case  (Philip  Turner),  Clin.  49 
of  tonsil,  treatment  by  radium,  Laryng.  144 
of  trachea,  specimen,  Laryng.  82 
periosteal,  of  clavicle,  removal  of   clavicle  two 
years    ago  ;    no    recurrence,    unimpaired 
function  (Alan  H.  Todd),  Clin.  67 
primary,    of   small   intestine,    causing   unusual 
symptoms  (W.   Maxwell  Telling),  Child. 
152 
suprarenal,    of      Robert     Hutchison    type    (P. 
Parkes  Weber),  Child.   123 
of     Robert     Hutchison     type,     microscopical 
examination,  Child.   126 
Sargent,     P.,    C.M.G.,    D.S.O.  —  Discussion    on 
surgery  of  pituitary  gland,  Sury.  35 
some  lessons  of  the  war  applied  to  spinal  surgery, 
Neur.  17-27 
Saunders.    A. — Discussion    on    dental    sepsis    in 

children,  Odont.  52 
Savill,  A. — Case  of  multiple  rodent  ulcer,  Derm. 
54       . 
two  cases  of  oil  acne,  Derm.  136 
Scalp,   microscopical  appearances  in  oase  of  lipo- 
dystrophia  progressiva,  Child.  3 
nodules  in  case  of  leukaemia  (T.  H.  Gunewar- 

dene),  Child.  10 
tumour  of,  in  infant  (Arthur  Edmunds),  Clin.  1 
Scaphoid  bone,  isolated  disease  of  (E.A.  Cockayne), 
Child.  41 
tarsal,    isolated    disease    of    (Kohler's    di 
setiology,  Child.  20,  21 
(P.  Maynard  Heath),  Child.  17 

pathology.  Child.  20 

\  mptoms,  <  'liild.  20 
treatment,  ( 'hild.  -!1 
X-raj  appearanoes  in,  Child.  20,  21 
Scapula,  elevation   of,  in   congepital   absei 

pectoralis     major    and     minor     (Geoffrej 
Jefferson),  Child.  62 
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Scapula,    left,  and    right    humerus,    tumours   of, 
secondary  to  adrenal  carcinoma.  Surg.  5 
sarcoma  of,  case  (Philip  Turner),  Clin.  49 
Scar    tissue,    irritation    of,    association    of    cancer 

with,  Obst.  217 
Scarf-pin    in    stomach,    gastroscopy,    expelled    by 

vomiting,  La/ryng.  101 
Scarlet    fever,    danger    of,    aggravated    by    dental 
sepsis,  Odont.  13 
runner  heans,  minimal  daily  amount  protective 
against  scurvy  before  and  after   heating, 
Thcrap.  27 
Scholastic   establishments,  peter atages   of  defor- 
mities found  in,  before  war,  Occ.  Led.  21 
School  children,  cardio-respiratory  power  among, 
testing  and  grading  of  (A.  A.  Mumford), 
Child.  141 
Sciatic    nerve,    secondary    suture     of,    chart    of 

results,  Neur.  84 
Scientific    research,    absence    at    British    health 

resorts,  Bain.  41 
Sclerenchyma  in  appendicular  concretions,  Path. 

115 
Sclerodactylia  with    Raynaud's   phenomena    and 
necrosis  of  nasal  bones  (E.  A.  Cockavne), 
Child.  50 
Sclerodermia,  developing  with  thyroid  treatment, 

Denn.  9 
Sclerosis,     disseminated,     pathogenesis    obscure, 

Neur.  2 
Sclerotics,  blue,  typical  in  fragilitas  ossium,  with 
traces    of    seven    fractures,   one    in    right 
arm,     others     in     legs,     ease     (Catherine 
Chisholm),  Child.  1G1 
Scoliosis  of  uncertain  origin  (P.  Maynard  Heath), 

Orth.  115 
Scott,    S. — Case    of    marked    and    easily-elicited 
labyrinth  -  sinus      symptoms,      pressure 
n\  stagmus,  (  Uol.  89 
discussion   on  atresia  of  left  external  auditory 
meatus,  Otol.  162 
on    epithelioma   of  external    auditory    canal, 

Otol. 
on  labyrinthitis,  Otol.  77 
on  malformation  of  human  stapes,  (Uol.  5 
on  meningitic  neuro-labyrinthitis,  otol.  61 
on  some  anatomical   features  of  the  vestibule 

not  previously  recorded,  Otol.  22 
tumours  of  eighth  nerve,  Otol.  158 
epithelioma  of  external  auditory  canal  invading 
mastoid  antrum  without  affecting  drum, 
'    si 
of  external    auditory   canal  which   invaded 
tympanum,  (Vol.  88 
instruments    used    for    suturing    the    pillars    of 
fauces  after  enucleation  of  tonsils  in  case 
of  haemorrhage,  Laryng.  6 
rodent  ulcer  of  external  auditor)  canal,  0 
Scripture    E.     W.  —  Inscription    of    a    laryngo- 
stroboscopo,  Laryng.  127 
discussion  on   measurement  of  human  emotion, 

0©  -   / ..'•  :.  51 
the  nature  of  epilepsy,   / 'st,,  h .  18 

Scurvy   among   Indian    troops  of   Mesopotamian 
Expeditionary  Force,  incidence  explained, 
Therap.  LO 
symptoms,   Therap.  18 
and    beriberi,   pathologioal    affinities    of,     War 
55. 


Scurvy,  bibliography  and  reference.-,,  Med.  50 
deficiency  disease,  Med.  52 
dietetic  deficiency  disease,  Tlierap.  2,  7 
early  manifestations  of,  details  of  examination 
of  vision  (chart),  Med.  49 
diagnosis  of,  Med.  48 
incidence  of  symptoms,  Med.  P> 
(Ransom  Pickard  and  G.  W.  Lloyd),  M. 
historical  survey,  War  51 
in  armies,  prophylaxis,  dietetic,  Therap.  25 
in  Indian  troops,  Mesopotamian   Expeditionary 
Force,  total   number  df  cases   (1910-18), 
Therap.   1»', 
in  Mesopotamian  Expeditionary  Force,  limited 

to  Indian  troop-,   7 
incipient,  effect  on  teeth  of  gnmea-p  i   . 

29 
infantile,  as  deficiency  disease.  Tin  . 

prophylaxis,  dietetic.  2 
in  Indian  troops,  statistics  of,  11  a 
lemon-juice  tablets  for  prevention  of,  War  57-69 
prevention,  dietetic,  see  Antiscorbu 

experiment     on      guinea-pigs,     microscopical 

appearances,   Ha;- 66-69 
experiments  on  guinea-pigs,  tables  and  cfc 
Wa\  61-65 
prime  cause  and  predisposing  fa 
recent  history  of,   H  a 
treatment  by  antiscorbutic-,  Thei 
dietetic,  There 

on  board  ship  serving  on   East  Indies  station 
(1807),   '■ 
vitamine,  War  .r<3 

with  special  reference    to  prophylaxis  in  Royal 
Navy  (Rear-admiral  Pa-- r.-Smith),  War 

Scybala,  appendicular,  Path.  118 
Sea-temperature,     effect     on     marine    animal- 

.  21 

Sea-water  infiltrations,  Lain.  33 
Sebaceous  horn  of  left  upper  lid  becoming  m 

nant  (M.  L.  Hine),  I 
Secretions,  internal,  and  tumour  formation.  ( 

218 
Seeds  on  germination,  antiscorbutic  vitamine  in. 

There 
Segregation     in     treatment    of     psychoneur 

.   I 
Sellers,  A.,  and  Lapage.  C.   P.     Nasopharyngeal 
mia  and  the  examination  of  swabs  of 
pharynx,  Child 
Semon.    H.   C  rficial   epithelioma, 

Den 
Sepsis,  dental,  aggravath 

infectiou  t.  13.  52 

and  hypoplasia  of  I  .'.  55,  56 

and  myopia.  I 
chronic  toxemia   and  septic  absorpl 

1  with,  producing  ai 
affect  on  permanei 
in    children,    accompanied     by    loss    of 
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Sepsis,  dental,  in  children,  treatment  by  extrac- 
tion of  teeth,  results,  Odont.  42,  43,  46, 
47,  52 
prophylaxis  in,  Odont.  54,  55,  5G 
weights  of  children  suffering  from,  before  and 
after  treatment,  Odont.  40 
Septic    organisms   attending  malignant  growths, 
sterilization,  Laryng.  118,  119 
sores,  presence  of  diphtheroid  rods  in,  Neur.  53 
Septicaemia,  multiple  haemorrhages  of  larynx  and 

trachea  from  case  of,  Laryng.  70 
Septicsemic    infection,  animals  dying  from,  with 

raised  antitryptic  titre,  Path.  62 
Septum,  nasal,  and  maxillary  antrum,  glanders  of, 
Laryng.  49 
dental  abscess  of,  Laryng.  161 
fibroma  of  (D.  McKenzie),  Laryng.  163 
Sequeira,     G.     W. — Ringed    eruption    of    finger, 
grauuloma  annulare,  of  exceptionally  long 
duration,  Derm.  37 
seborrhceic  dermatitis  of  unusual  severity  follow- 
ing  an   attack    of   urticaria   ab    ingestis, 
Derm.  37 
Sequeira,    J.    H. — Case    of    hemorrhagic    lupus 
erythematosus,  Derm.  27 
discussion  on  case  of  morphcea,  Derm.  63 
on  case  of  white-spot  disease,  Derm.  9 
on  epithelioma  adenoides  cysticum  of  Brooke, 

Derm.  2 
on  lupus  treated  by  brass  paste  and  bro,  Derm. 

151 
on  pigmented  moles,  Derm.  31 
two   cases   of    scarring   alopecia    or    folliculitis 

decalvans,  Derm.  55 
two  cases  of  tar  carcinoma,  Derm.  73 
and    Willcox,   W.  H.,  O.B.,    C.M.G.—  Case    for 
diagnosis,  Derm.  141 
Sera,  dried,  extraction  with    various   lipoid   sub- 
stances, Path.  14,  15 
incubation  of,  without  previous  destruction   of 
antitrypsin,  Path.  23 
Serbia,  cerebro-spinal  meningitis  in  (1915),  Epid. 
149 
inoculations  against  cholera  in  (1915),  Epid.  119 
map  of,   showing  railways  and  chief  towns  and 

railway  centres,  Epid.  30,  31 
Northern  and  Southern,  distribution  of  typhus 
and  relapsing  fever  in,  on  March  27,  1915, 
Epid.  88 
railway  stations  in,  conditions  during  suspension 

of  traffic,  Epid.  107 
sanitarj  measures  against  typhoid,  cholera  and 
water  contamination  in  (1915),  Epid.  132 
tvphoid    fever   in,    low    incidence    (1915),    Epid. 

1  I'.t 
typhus  and  relapsing  fever  in,  origin  and  course, 
;i iid     preventive    measures    employed    for 
(W.  Hunter),  Epid.  29-158 
see  also  under   Typhus  and   relapsing   fever; 
Typhus  fever 
war  anas,  data  as  to  typhus  and  relapsing  fever 

epidemics,  /■.'/""'•  :;:! 

whole   of,    data   as    to  epidemics  of  typhus    and 
:    ing  fevei  P/iid.  33 

Serbian     Government,     application     to    English 
ernment  for  mission  to  combat  typhus 
and  relapsing  fevers,  Epid  '-'<\ 
Medical    (nips,   conditions   in,   at  outbreak   of 
typhus  and  relapsing  fever,  Epid.  ll 


Serum,  adsorption  of  antitrypsin  in,  l'ath.  19 
antitrypsin,  effect  of  acids  and  alkalis  on,  experi- 
ments showing,  Path.  ]9,  20 
antitrvptic  power  of,  methods  for  determining, 
Path.  8 
titre  of,  determination,  Path.  8 
arthritis,  Med.  29 

autodigestion  of,  when  inhibited,  Path.  25 
autolysis  of,  l'ath.  23 
bacteriologically  sterile,  effect  of  incubation  on 

antitrypsin  in,  Path.  22 
containing  antitrypsin,  protein  fraction  of,  Path. 

23 
reaction  in  treatment  of  dysentery,  Occ.  Lect.  86,87 
(sheep's)  rabbit   inmunized    against,  inoculated 
with,  to  determine  antitrvptic  changes  in 
blood,  Path.  55 
treatment  of  arthritis  in  dysentery,  Med.  29,30,32 
of  dysentery  in  Caucasus,  Occ.  J^ect.  85,  86 
Sexual    life,    instruction    in   matters  relating   to, 
Occ.  Lect.  29 
traumata  in  relation  to  psychosis,  PJsych.  13 
Sharpe,   W.  Salisbury. — Case  of  thrombo-angeitis 
with  rarefactive  bone  changes,  but  without 
massive  gangrene,  Clin.  51 
Shattock,  S.  G.,  F.R.  S. — Description  of  dissection 
of  larynx.  PAiryng.  133 
Discussion  on  intratracheal  tumour  removed  by 

per-oral  tracheoscopy,  Laryng.  56 
the    traumatic    causation    of    appendicitis    and 

appendicular  concretions,  Path.  105  143 
and  Tattersall,  S.  R.— Malformation  of  human 
stapes,  Otol.  3 
Shaving-brush  infection  causing  anthrax  of  face 

(George  Fernet),  Derm.  25 
Shaw,  H.  Batty.  —  Case  of  extreme  oesophagectasia 
(Hurst's  achalasia  of  the  cardia),  Clin.  8 
(shown  byF.  P.  N.  Parsons). — Caseof  malignant 
endocarditis  affecting  pulmonary  valve  in 
youth  aged  16h  years,  Clin.  70 
unusual  form  of  turbid  urine  due  to  presence  of 
lecithin-globulin,  Med.  105 
Shaw,    W.    Fletcher. — Discussion  on  spontaneous 
rupture  of  uterus  following  administration 
of  pituitary  extract,  Obst.  207 
Werthe'im's    hysterectomy    for    advanced     car- 
cinoma of  cervix  made  possible  by  use  of 
radium,  Obst.   191 
Sheen,    A.   W.     Case    of    tuberculous  spine,  tibial 
bone-grafts,  ( 7m.  90 
discussion  on    aetinomveosis    of    thoracic    wall, 
Clin.  86 
on  application  of  war  methods  to  civil  practice, 
Clin.  48 
Sheep,    "staggers"    in,   in    districts    in   Australia 
invaded  by  encephalomyelitis  acuta,  Epid. 
193 
Shell   shock  as  cause  of  confusional  psychosis  in 
soldiers,  Neur.  11 

right  temporal  region,  sensory  paresis  of  left 
hand  and  foot;  mental  and  physical 
symptoms  due  to  bole  in  skull  ;  effect  of 
closure  witli  osteoplastic  graft  (H.  Head), 
Neur.  -2\) 
wound  of  head  (1915),  persistent  headaohe  four 
years,  free  opening  <>f  skull  and  dura  m 
region  of  injury  ;  contusion  of  brain 
found;  relief  of  headache  (\Y.  Trotter), 
Neur.  38 
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Sherren,    J. — Discussion    on    remote    results    of 
surgical    treatment    of   gastric   and   duo- 
denal ulcers,  Surg.  160 
Shields,  0. — Gunshot  wound  of  head,  fracture  of 
left  frontal  and  parietal  bones,  Neur.  35, 
36 
Shiga's  bacillus,  see  Bacillus  dysenteries  (Shiga) 
Shipway,    P.    E.— Apparatus    for    nitrous  oxide, 
oxygen  and  ether,  AnCBsth.  19 
discussion  on  anaesthesia  in  thyroid  operations, 

.  Ince&th.  56 
intratracheal  insufflation  of  ether  in  operations 
which     involve     bleeding     into     the    air 
passages,  Aiuesth.  1 
Shipway's  apparatus  for  wanning   ether  vapour, 

Clin.  38 
Shock,  and  its  prevention,  Clin.  35 

ether  administration  contra-indicated  in,  Clin. 

39 
reduction    under    intratracheal    insuffiation    of 

ether,  Ancesth.  10,  11 
treatment  of,  ('Int.  37 

Bayliss's  solution  in,  Clin.  87 
Shoemaker,  examination  of  recto-sigmoidal  bowel 
in  suspected  pelvic  disease  (quoted),  l'roct. 
62,  63 
Short-circuiting,  in  stricture  of  colon,  Trod.  81 
of  ileum  into    rectum,  in  treatment  of  ease  of 
diverticulitis  of  iliac  colon,  l'roct.  86 
Shot,  thirty-six,  in  appendix,  followed  by  signs  of 
malignant  endocarditis  (0.  Firmin  Cuth- 
bert),  Clin.  34 
Shoulder,    bilateral   congenital  elevation  of,  case 
(H.  A.  T.  Fairbank),  Orth.  236 
girdle,  atrophy  of  muscles  of,  following  typhus 
fever,  Near.  60 
Shufnebotham,     F. — Discussion     on    therapeutic 

uses  of  oxygen,  The  rap.  84 
Sibley,  W.  Knowsley. — Case  of  adenoma  sebaceum, 
Derm.  99 
case  of  ouychotrophia,  Derm.  8 
discussion  on  apparent  diphtheroid  infection  of 
skin,  Derm.  49 
on  pigmented  moles,  Derm.  31 
leucodermia,  Derm.  71 
so-called  multiple  hsemorrhagio  sarcoma(Kaposi), 

Derm.  1  "27 
xanthoma  diabeticorum,  Derm.  83 
Sigmoid  flexure,  cancer  of,  diagnosis  of  diverticu- 
litis from,  Proct.  68,  79 
cancer  of,  with  multiple  diverticula,  Pro 
diverticulum   of,    perforation   causing   perito- 
nitis, l'roct.  70 
simulating     malignant     disease,     obstruct  ion 
precipitated  by  gall-stone,  I 'roc/.  69,  7:2 
specimen,  Proi  t.  72 
teratoma  of,  specimens,  Surg,  191 
malignant  growth    in,   tumour  of    frontal    bone 
following  accident,  bin  developing  second- 
arily to,  Surg.  6 
Sigmoidoscope  in  diagnosis  of  diverticulitis,  l'roct. 

68,  71,  91,  92 
Silica  in  appendicular  concretions,  Path.  111". 
Silk,  J.  F.     Discussion  on  anaesthesia  in  nose  and 

throat  operations,  Aiiu-sth.  &   I, or; 

on  anaesthesia  in  thyroid  operations,   i 

51 
Simpson.  W.  H.      Tart  nil  avulsion  of  the  disk,  with 
ectasia.  Ophth.  9 


Singing,  -creational   val  .ect. 

28,  36 
Sinus,    cavernous,    aneurismal   varix    of   (M.    S. 

Hepburn  i, 
Sinusitis,  frontal,  case  of  (T.  B.  Lay  ton), 
165 
latent,    in     children     (P,  •  William*), 

Laryng.  5 
multiple,     with     necrosis     of     frontal     Eeptum 
(J.  Donelan),  Laryng.  137 
Skin,    apparent    diphtheroid    infection    of, 
(H.  W.  Barber).  Derm.  4<> 
lesions   of,    following   quinine    treatment. 
.  09 
superficial,    infection    by  diphtheria   bacillus, 
followed  by  paralysis,  Netir.  50,  53 
manifestations  in  scurvy,  Tin  inn.  19 
Skull  and  dura,  free  opening  of,  in  region  of  injury, 
in  shell  wound  of  head  (1915),  contusion 
of   brain    found,    relief   of   headache   (W. 
Trotter),  Nevr.  33 
hole  in,  causing  mental  and  ph;  .ptoms 

and    sensory    paresis   of    hand   and   foot, 
effect   of   closure   with    osteoplastic   graft 
(H.  Head),  Ne    I 
openings    in,    closure    of,    by   bone   graf 

Trotter),  .V.  ur.  81 
osteomyelitis,     infective,    of    calvarium,    speci- 
men  showing  result  of,  in  chronic  frontal 
sinus  .suppuration,  2 
Sleep,    loss    of,    accompanying   dental    sepsis    in 

children,  I 
Small-pox    and    alastrim,    relationship    between 
(S.  Monckton  Copeman), 
Cambridge  outbreak  (1903),  / 
outbreak  related  toalastrim,  diagno> 
incubation  period,  Epid.  245 
initial  rashes,  2 

symptoms,  Epid..  245 
mortality,  Epid.  249 
nature  of  disease,  Epid.  _ 

of  rash.  Epid.  2-11 
origin  and  course  of  infection, 
position  of  eruption. 
Smell,  loss  of,  in  tumours  of  eighth  nerve. 
Smith,  A.    Lapthorn.— Discussion  on   accid- 

rupture   of    pedicle   of    calcified    fibroid, 
Obst.  1-7 
on  case  of  high  ammonia  co-efficien 
on  douche-nozzle  removed  from  female  bladder, 

130 
on  pre-cancerous  ut  .  9 

on  recurrent    hemorrhage  from  l.i  •<  ration  of 
cervix,  Obst.  I 
Smith.    1'.    Bellingham.    -Discussion    .mi    enlarge- 
menl  I  lymphal 
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splenectomy  for splenomegalic  cirrh.  - 
Smith.   J.  Gr» 

abdominal  tumour- 
Smith,    W.    Mitchell.     1 

phalitis  affecting  mid-brain,  Child.  55 
Smoker's  cancer 
Smurthwaite.    If         Dit 

obstruction,  T.art/ng.  215 
Snook.     H      I 

transformer, 
Soap,  dearth  of,    in    Poland,  contributing  ton 

spread  of  tvpi 
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Soaps  as  antitryptic  agents,  Path.  17 

as    antitryptic     agents,    experiments     showing, 
Path.  18 
Soda,    bicarbonate    of,    treatment    in    persistent 

vomiting  of  pregnancy,  Obst.  148 
Soldiers,  anxiety  symptoms  in,  how  maintained, 
Neur.  9 
confusional  psychoses  in,  Neur.  11 
intelligent  apprehension  of  rules  of   health  by, 
War  23 
Sonntag,    C.   F. — Discussion   on    immunity   and 
mineral  water  treatment,  Bain.  35 
on  merits  and  defects  of  British  health  resorts, 
Bain.  41 
temperature,  environment  and  thermal  debility, 
Bain.  23-32 
South    African    War    (1899-1902),    cases    of,    and 
deaths  from,  typhoid  fever  among  British 
forces,  War  16 
Sowry,  G.  H. — Discussion  on  therapeutic  uses  of 

oxygen,  Therap.  88     ■ 
Souttar's  apparatus  for  rectal  saline  administra- 
tion, Occ.  Led.  75 
Spanish-American  War  in  Cuba  (1898),  cases  of, 
and  deaths  from  typhoid  fever  in,    War 
16 
Spas,  British,  baths  at,  defects  of,  Bain.  39,  40 
defects  of,  causes,  Bain.  48 
discussion  on.  Bain.  38-48 
insufficiency  and  lack  of  variety  in  entertain- 
ment at,  Bain.  39,  44 
neglected   state   of   research   at,    reasons    for, 

Bain.  43 
over-building  at,  Bain.  39 
research  at,  endowment  by  Ministry  of  Health 

advocated,  Bain.  48  • 
State  control  of,  Bain.  44 
uncertainty    as    to   which    spas   practitioners 

should  send  cases,  Bain.  43 
work  in  experimental  physiology  and  pharma- 
cology at,  advocated,  Bain.  43 
Spasticity  as  hindrance  to  re-education  of   para- 
lysed limbs  after  gunshot  injury,  Neur.  26 
Specialist,  best  type  of,  how  evolved,  Otol.  3 
Speech-inscriptions   in   epilepsy,  method   of    re- 
cording, Psych.  18-23 
Spence,  J.  C.  (shown  for  P.  J.  Poynton).— Case  of 
polio-encephalitis    affecting      mid-brain, 
showing   involvement   of   pyramidal   and 
extra-pyramidal  systems,  Child.  53 
Spencer,    Herbert   E. —Discussion  on  cystic  em- 
bryoma  of  ovary,  Obst.  132 
on  douche-nozzle  removed  from  female  bladder, 

Obst.  130 
on  pre-cancerous  uterus,  Obst.  10 
on  primary  carcinoma  of  Fallopian  tube,  Obst. 

210 
on  report  on   the  teaching  of  obstetrics  and 

cology,  Obst.  50 
on    role    of    cinematograph    in     teaching    oh- 

bl  .  iic  -,,  <  )!>:./.    I!) 

on  specimen  of  fibroma  <>f  ovan  .  Obst.  211 
aim  ii  .i  es  of  inversion  of  the  uterus,  Obst.  20-37 
Barrett,  Lady,  and  Williamson,  I  [ei bi 

a  on  reporl  of  <  lommittee  oi  I  'ouncil 
of  Section  of  Obstetrics  and  Gynseo 
ol  Royal  Society  of  Medicine  upon  teach- 
and    gynaecology    in 
London,  Obst.  17 


Spencer,  W.  G. — Discussion  on  remote  results  of 
surgical  treatment  of  gastric  and  duodenal 
ulcers,  Surg.  169 
microcephaly  in   two    sisters,   children   of   first 
cousins,    exhibited   shortly  after  craniec- 
tomy, Clin.  76,  78 
traumatic  aneurysmal  varix  between  the  cavern- 
ous sinus   and   the   end   of   the   internal 
carotid  artery  on  the  left  side,  Clin.  73-75 
Spheno-choanal  polypus,  recurring  (soft  fibroma), 

Jjarijng.  56 
Sphenoidal    sinus,    empyema    of,    and    epidemic 
cerebro-spinal  fever  (D.  Embleton),  Path. 
70 
Sphincter,    cardiac,    hypertrophy   of,   oesophageal 

obstruction  due  to,  Laryng.  206 
Spicer,  W.  T.  Holmes. — Discussion  on  acute  dis- 
seminated  choroido-retinitis   of  doubtful 
origin,  Ophth.  2 
on    case    of     bilateral     changes     in    macula, 

Ophth.  S 
on    extraction    with    peripheral     iridectomy, 

Ophth.  57 
on  gummata  of  eyelid,  Ophth.  62 
on  herpes  ophthalmicus,  Ophth.  82 
on  new  growths  of  retina,  Ophth.  43 
on  restoration  of  socket,  Ophth.  8 
on   symmetrical   crystal-like   deposits   in  the 
region  of  Bowman's  membrane,  Ophth.  80 
on  treatment  of  prolapse  of  iris,  Ophth.  72 
on  vessels  in  iris,  Ophth.  36 
Spinal  cord,  damaged  from  gunshot  injury,  morbid 
anatomy  and  histology  of,  Neur.  19 
fracture-dislocation  of,  operation  early  in,  con- 
ditions found  at,  Neur.  22 
operation,    late,    in    conditions    found    at, 
Neur.  22 
functions   of,  re-establishment   after  gunshot 

injury,  how  far  possible,  Neur.  20 
gunshot  injuries  of,  conditions  found  at  early 
date  in,  Neur.  20 
conditions   found   at    later  date   in,  Neur. 
21 
injury   of,    in   upper   cervical   region,    spastic 
quadriplegia   following,  showing  unusual 
reflex     phenomena,    case    (E.    Farquhar 
Buzzard  and  G.  Eiddoch),  Neur.  44 
posterior  columns  of,  injury  of,  in  meningitis 
circumscripta     serosa     following      bullet 
wound  of  neck,  case  (G.  Eiddoch),  Neur. 
40 
reflex  activity  inhibited  by  toxaemia  following 

gunshot  injury,  Neur.  23 
surgery,  lessons  of  the  war  applied  to  (Percy 
Sargent),  Neur.  17-27 
Spine,  gunshot  injury  of,  Brown-Sequard  syndrome 
in,  Neur.  19 
of,  infected,  Neur.  18 
resulting  in  changes  in  cord,  Neur.  19 
tuberculous,  case  of,  treated  by  tibial  bone-graft 
(A.  W.  Sheen),  Clin.  90 
Spirochetosis    in    fowls    in   districts    in   Australia 
invaded  by  encephalomyelitis  acuta.,  Epid. 
195 
otera  neoplastica,  actios  <>f,  Obst.  218 
Spleen,  devouring  red  cells,  Wee   3 
enlarged,  in  anaemia,  Child.  103 
examination   of,  in  case  of   Malm's  Bynd 
Med.  11 
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Spleen,  hemolytic  functions, vicarious  performance 

by    gastro-intestinal    lymphatic    system, 

after  removal,  Med.  3,  4 
normal  hemolytic  function,  Med.  3 
vicious  over-activity  in  Addisonian  (pernicious) 

anaemia,  Med.  18 
Splenectomy     for     Bplenomegalic    cirrhosis    (E. 

Bellinghain  Smith),  Child.  22 
in  anaemias  of  hsemolytic  jaundice  group,  Med.  17 
persistence    or    disappearance     of    fragility    of 

blood-cells  after,  Med.  4 
Splenomegaly  with  anaemia  and  active  phagocytes 

in  blood  (Malin's  syndrome),  Med.  10 
Splinting   in   treatment  of  deformities   resulting 

from   polio-myelitis  affecting   mid-brain, 

Child.  55,  56 
Splints,  use  of,  importance  of,  Clin.  36 
Sport,    discipline   of,    misunderstood    among    un- 
educated, Occ.  Led.  25 
specialism   in,  ill-effects  on  national  physique, 

Occ.  Led.  30,  31 
Sprengel's     shoulder     deformity,      double,     case 

(Catherine  Chisholm),  Child.  161 
Spriggs,      E.     i. — Discussion     ou     diverticulitis, 

Prod.  C5 
Stadie  and  Harrop  on  anoxemia  (quoted),  Thet 

74 
Staggers  in  sheep  in  districts  in  Australia  invaded 

by  encephalomyelitis  acuta,  Epid.  193 
Stapedio-yestibular     articulation,      anatomical 

features  not  previously  recorded,  Otol.  17 
Stapes,  human,  malformation  of  (S.  G.  Shattock 

and  S.  R.  Tattersall),  Otol.  3 
Starch  in  appendicular  concretions,  Path.  115 
Static  machine,  X-raj  discharge  from,  Eledr.  103 
"modalities"    and    "Morton    wave    current," 

simple  means  of  obtainment  of,  from  coil, 

introduction  to   demonstration  of  (G.  B. 

Batten),  Eledr.  19 
obtained  from  coil,  advantages  of,  Eledr.  24 
Steadman,  F.   St.   J. — Dental  sepsis  in  children, 

its  consequences   and  treatment,    Odont. 

37-57 
Steel  from  flour  milled  with   steel  rollers,    argu- 
ments against  ingestion  causing  appendi- 
citis, Path.  139-143 
Stent's  plug  for  drainage  in  treatment  of  dental 

cysts,  Odont.  100 
Stephen,  I  [orace,  l  lommander,  R.N.,  "Limitations 

nl  naval  surgery  "  quoted,  War  1  1 
Stercoliths,    appendicular,    causation    discussed, 

Path.    L27 
Sternomastoid  tumour  in  child  born  by  Osesarean 

section,   ease   (11.    A.   T.    Fair  bank),   Orth. 

L08 
Stevens,   T.    G.  -  Case  of  sacculation   of   gravid 

bioornute  uterus,  l  >6sf,  15 1 
discussion   on    Eattj    metamorphosis  in    fibroid 

tumours,  l  >&s£,  1 1 1 
on  utero  placental  haemorrhage,  Obit.  180 

Douohe    DOZale,    removal    from     female    hladder. 

Obst.  129 
8till's  disi  a  d.  24,  26 

Stimulation,  artificial,  treatment  of   muscles    by 

(< ;.  Oooper),  Eledr,  33 
Stobie,  H      Ob  le  oi  osteomyelitis  of  the  mandible, 

Odont.  70 
Stoke-on-Trent,    N.    Staffs,    fnfirmary, 

researoh  work  at .  Therap.  si 


Stomach,     "blowing-up,"    accidental,    in    intra- 
tracheal     insufflation      of      chloroform, 
Ancesth.  31 
body    of,   and   pylorus,  carcinoma  of,  scirrhous 

diffuse,  specimen,  Surg.  199 
carcinoma  of  dil  .  194 

contents,  voluntarv  regurgitation  of  (H.  Carlill), 

>.  79,  81" 
fibroma  of,  specimen,  Surg.  189 
fibromyoma  of,  specimen,  Surg.  194 
infiltrated  with  cancer,  S] 
leather  bottle,  specimens, 
lipoma  of,  specimen,  Surg.  198 
papilloma  of,  specimen,  193 

polypus  of,  specimen,  8 

punctate   ulceration  on,  in    infants,    specimens 
from  four  cases  of   (Eric    Pritchard   and 
W.  T.  Hillier),  I 
scarf-pin  in,  gastroscopy,  expelled  by  vomiting, 

Laryng.  101 
tumour  of,  pedunculated,  specimen, 
190 
villous,  specimen,  Sun/.  193 
Stool,      straining      at,      increasing     intracolonic 

pressure,  Proct.  84,  85 
Stopford,    J.    S.    B.—  The    results  of    secondary 

suture  of  peripheral  nerves 
Stowers,  J.  H. — Case  of  Delhi  boil  or  so: 
81 
discussion  ou  case  of  extensive  eruption  follow- 
ing prolonged  administration    of  organic 
arsenic,  Derm.  36 
on  case  of  onvchotrophia,  Derm.  8 
on  pigmented  moles,  Derm.  30 
Streptococcal    infection    of    tonsils    and    fauces 
followed  by  palatal  paralysis,  and  multiple 
neuritis,  .'. 
ulcer,  on  arytenoid,  Laryng.  150 
Streptococci,  virulent,   r  ulated  with  to 

determine  antitryptic    changes   in    blood. 
Path.  50 
Struma,  chromophobe 

Stuart  Low,    W.     Discuss  i    in 

and    throat  operat 
Laryng.  16 
discussion     on     atrophic     catarrh     of     tr 
Laryng.    L20 
on  ease  ol  '.  101 

ou  case  of  lingual  0  u  119 

on  caseous  rhinitis. 
on  chronic  suppuration   in  left  "  at 

92 
on  frontal  sinus  operatioi  .  139 

on  functional  aphonia   : 

on    adeno  fibi 
goitre,  /  a 
on  hysterical  deaf  mntisi   . 
on  labyrinthitis, 
on  malformation  of  humai 
on  Meniere's  syndr 
on  meningitic  neu 

on   removal  ol 
pasti 
Students,  plea    for  to-rhino- 

laryngol 
Styloid  proci  3S  embeddi  I  in 
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Submental  glands,  Clin.  11 

Suggestion  in    treatment  of  functional   aphonia, 

Laryng.  2 
Sulpho-ricinate  of  phenol  in  treatment  of  angeio- 

mata  of  larynx,  Laryng.  238 
Superior  protrusion,  treatment,  Hunter's  method, 

Odont.  18 
Supraglottic  tumour,  case  of,  which  proved  to  be 

a  cavernous  angeioma  (N.  Patterson  and 

N.  Pike),  Laryng.  166 
of   larynx,   specimen   and   report  of   case   of, 

Larynx.  171 
Supra-mandibular    or    supra-maxillary    glands, 

Clin.  11 
Suprapubic  pain  in  Bilharzia  hcematobia  infesta- 
tion, Occ.  Led.  4 
Suprarenal  bodies,  bypertrophy  of,  in  relation  to 

hypertrophic  stenosis  of  pylorus,  question 

discussed,  Child.  34-38 
wasting,  in  marasmic  infants,  Child.  36 
gland,  sections  of,  in  case  of  dementia  prascox, 

Psych.  60 
glands,  effect  of  scurvy  upon,  in  experiments  on 

guinea-pigs,  War  59 
microscopical    appearances    in    case   of   lipo- 

dystrophia  progressiva,  Child.  4 
Suprascapular  nerve  and  first  dorsal  root,  lesion 

of,  with  hemisection  of  cord  produced  by 

single  missile,  case  (C.  Symonds),  Neur.  43 
Suprasternal  swelling  (W.  H.  Kelson),  Laryng. 

173 
Surgeons  and  radiologists,  co-operation  between, 

FAectr.  8,  9 
Royal  College  of,  exhibition  of  specimens  from, 

Surg,  189, 191 
Sutherland,  G.  A. — Discussion  on  cesophagectasis 

in  infants,  Child.  48 
on  sclerodactylia  with  Raynaud's  phenomena 

and  necrosis,  Child.  52 
Sutures,  tension,  in  secondary  suture  of  peripheral 

nerves,  Neur.  69 
Swan,     R.     H.    Jocelyn.  —  Discussion    on    remote 

results  of  surgical  treatment  of  gastric  and 

duodenal  ulcers,  Surg.  174 
on    secondary     suture   of    peripheral   nerves, 

Neur.  87 
Sweat-glands,  action  of  nerves  on,  Occ.  Led.  52 
Sweating  and  flushing  on  cheek,  localized,  Clin.  29 
unilateral,  of  face,  cases  (G.  de  B.  Turtle),  Clin. 

28,  53 
Swede-juice,     minimal    dose    protective     against 

scurvy  before  and  after  heating,  Than}'. 

27,  28 
Swimming,  importance  of,  in  physical  education, 

Ore.    I.cci.  85 

in  exercise  of  paralysed  limbs,  Neur.  24t 
Sydenham,  Thomas.    -Conception  of  disease   by, 
Epid   160 
nature  of  disease,  quoted,  Kind.  168 
no  claim  to  parentage  of  modern  epidemiology, 
Epid.  175 
Symbiosis,  doctrine  of,  F.pul.  183 
Syme,  W.  s.     Disoussion  on  a  method  of  lateral 
pharyngology,  Laryng.  196 
discussion     on     latent     sinusitis     in     children, 
Laryng.  280 
Symonds.    sir    charters.     Discussion    on    diver- 
ticulitis, Proi  ' 
total  laryngectomy,  Laryng,   L90 


Symonds,    C.    P. — Case  of  lesion   of    the   supra- 
scapular nerve  and  first  dorsal  root,  with 
hemisection   of   the   cord   produced  by  a 
single  missile,  Neur.  43 
Symptom-groups,  becoming  diseases,  Epid.  164 
Synovitis,  chronic,  of  both  knee-joints,  case  (H. 

A.  T.  Pairbank),  Orth.  104 
Syphilis     and    tuberculosis,    mixed,    of     larynx, 
Laryng.  74 
congenital    case    of,    enlargement    of     cervical 
lymphatic   glands    in   (H.    C.    Cameron), 
Child.  7 
splenomegalic  cirrhosis  of  liver  in,  Child.  23 
deafness  in,  Otol.  46 
hsemolytic  jaundice  due  to,  Med.  5 
of  larynx,  Laryng.  74 

and  trachea,  Laryng.  74 
secondary,    cicatricial,    generalized,     extensive, 

case  of,  Derm.  132 
three  cases  of,  with  negative  Wassermann  reac- 
tion, Derm.  120 
utero-placental  haemorrhage  and,  Obst.  165 
Syphilomata     of      legs,     subcutaneous,     fibroid, 
chronic,    associated    with     chronic    peri- 
urethral induration  of  penis,  Derm.  105 
Syringe,  attic  (Sir  J.  D.  Dundas-Grant),  Otol.  15 


Tar   carcinoma,    two   cases   of    (J.    H.    Sequeira), 
Derm.  73 
workers,  pigmentation  keratosis  and  carcinoma 
in  tar  workers,  Derm.  155 
Taste,  loss  of,  in  tumours  of  eighth  nerve,  Otol.  148 
Tattersall,    S.    R.,    and    Shattock,    S.   G.— Mal- 
formation of  human  stapes,  Otol.  3 
Tawse,  H.  B. — Supernumerary  nostril  and  cavity, 

Laryng.  28 
Teale,  F.  H.,  and  Bach,  E. — Factors  leading  to 
the    removal  of    bacteria  from    the    peri- 
pheral circulation  and  phagocytosis,  Path. 
77 
nature  of  serum  antitrypsin  and  its  relation  to 
autolysis  and  the  formation  of  toxins  in 
infection  and  in  anaphylaxis,  Path.  5-42 
the  relation  of  the  autitryptic  titre  of  the  blood 
to   bacterial    infection    and   anaphylaxis, 
Path.  43-66 
Teeth,  carious,  teuder,  setting  up  gingivitis,  Odont. 
45,  50 
classification  adopted  by  Hunter,  Odont.  5 
cysts  of,  pathology  and  treatment  of,  discussion, 

Odont.  97-115 
deciduous,    extraction  of,   development  of    jaws 
after,  Odont.  56,  57 
premature  loss  of,  effects,  Odont.  53 
diseases,    pathology    and     treatment,     Hunter's 

views  on,   Odont.   16-18 
extraction,  asymmetrical,  effect  on  development 
of  jaws,  ( )dont  56 
in  children,  arguments  for  and  against  stated, 
Odont.  48,  49,  50,  52,  58 
in  euro  of  septic  gingivitis,  Odi> 
opposition  of  some  medical  practitioners  to, 

'  )dont.  61,  53 
under  general  ansesthetio,  Odont.  51 

with  removal  of  antagonists,  Odont.    18,  49 

Oiling  of,  in  children,  methods,  I  >do 
formation    of,    Berdmore    and    John     Hunter's 
description  compared,    Odont.    L2, 
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Teeth,  functions,  as  described  by  Hunter,  Odont.A 

human,  natural   history  of,  Hunter's  specimens 

illustrating,  museums  in  which   housed, 

Odont.  10 

mandibular,  sections    through,  to    demonstrate 

shape  of  pulp  cavities,  Odont.  16 
misplaced  and  unerupted,  three  cases  (P.  Cole- 
man), Odont.  84 
of    guinea-pig,    effect   of    incipient    scurvy   on, 

Therap.  29 
of    horse,    complex   character   demonstrated    by 

Hunter,  Odont.  7-9 
permanent,  hypoplasia  of,  cause,  Odont.  55,  50 
position  of,  irregularities  in,  treatment,  Hunter's 

method,  Odont.  17-18 
positions  in  which  situated,  Hunter's  specimens 

illustrating,  ( >dont.  10 
relation  of,  to  floor  of  antrum,  Odont.  94 
Tel-el-Kebir,  bilbarziasis  among  Australian  troops 

at,  Occ.  Led.  2,  3 
Telling,   W.    If.   Maxwell. — Discussion  on  diverti- 
culitis, I'roct.  55 
primary    sarcoma    of    small    intestine    causing 
unusual  symptoms,   Child.  152 
Temperature  environment  ((_'.  F.  Sonntag),  Bain. 
23 
gradually  increasing,  changes  in  animals  when 

exposed  to,  /'<< 
in  relapsing  fever.  Med.  77 
in  typhus  finer,  Med.  71 

-raising  drugs,  inoculation  into  rabbits  to  deter- 
mine autitryptic  titre,  Path.  57 
Temporal  bone,  diploetic  type  of,  surgical  import- 
ance of  (A.  H.  Cheatle),  Otol.  97 
Tennis    elbow,    treatment    by    radiant    heat    and 

Morton   wave  current,  Elector.  24 
Teratomata  arising  from  ovules,  I  >bst.  84 
of  sigmoid  flexure,  specimen,  Surg.  191 
Teratomatous   cysts,   carcjnomata   arising   from, 

100 
Testes,    microscopical    appearances    in    dementia 

prsecox,   Psych.  49,  50 
Testicle  and  ovarj  ,  homologous  parts  of,  Obst.  09 
atrophy    of,    regressive,    in    dementia    prsecox, 

Psych.,  facing  60 
fihrositis  of,  Bain.  L5 
Tetanus,  analogy  of  post-diphtheritic  paralysis  to, 
New.  56 
local,  specific,  and  generalized,  Neur.  5G 
toxin,  experimental  injection  into  animals 
tetanus  not  seen,  Neu i  .  56 
rabbit     in  with,    to    determine    anti- 

bryptic  changes  in  blood,  Path.  51 
Thenar    eminences,    special     type    of    muscular 
atrophy    limited   to   part    only  of,   in   case 
i  ivieal   nl»   (S.    A .    Kinnier 
Wilson),  Clin.  6 
Thermal  debility,  how  produoed,  Bain.  26,  27 
Bevere,  how  indi  ».  31 

symptoms  indicating,  Bain.  31 
treatment,  B 
points,  minimum, optimum  and  maximal.  Bain. 
.      28 

minimum,      optimum     ami      maximum,      for 
animals    and    plant-.     Bain.    2(3 

range  between  optimum  ami  maximum  points, 

.  28 
Thiocyanin,     application      after    operation      for 

1  >upuyl ren's  contraction,  0  :'■ .  ill 


Thomlyn,  William. — Licence  granted  to,  to  draw 

teeth  (1557),  Odot 
Thompson,    A.     Hugh.— Discussion    on    unusual 
optic  nerve  tumour.   Ophth.  3 
macular  detachment  of  retina,  Ophth.  36 
Thompson,  Theodore. — Case  of  oxcephaly,  Child. 

L36 
Thomson,  F.  G.  —  Discussion  on  merits  and  defects 

of  British  health  resorts,  Bah 
Thomson,  Sir  St<  lair.— Cases  of  intrinsic  cancer 
of    larynx    after    operations    by    laryngo- 
fissure,   /.' 
discussion  on  a  method  of  lateral  pharyngotomy, 
Laryng.  197 
on  amestbesia  in  throat  and  nose  operations, 

Ancesth.  &  Larynij.  13 
on  case  of  papilloma  of  larynx  with  malignant 

tendency,  Larymj.  124 
on  case  of  pemphigus  of  mouth,  fauces  and 

epiglottis,  Laryng.  186 
on  multiple   polypi  of   middle   third  of   oeso- 
phagus,  Laryy 
on  removal  of  foreign  bodies  from  food  and  air 
passages.  Laryng.  - 
impaired    mobility   of    cord    in   diagnosis    and 
prognosis  of   intrinsic  cancer  of    larynx, 
Laryng.  203 
spontaneous  cicatrization  of  well-marked  tuber- 
culosis of  the  larynx,  with  general  treat- 
ment only,  Laryng.  31 
and  Trotter.  W.     Man,  aged  61,  six 

operation   through    side   of   neck    for   ex- 
trinsic cancer  of  larynx.  I  at 
Thorax,  sarcoma  of,  removal  under  intermittent 
intralaryngeal  insutnatiou  of  chloroform. 
Ancesth.  26 
wall  of.  actinomycosis  of  (A.  Evans 
Thome,   L.   Thorne.  —  Biscussion   on    merits  and 

defects  cf  British  health 
Throat  and  nose  operat 
cussiou 

fuller  knowledge  of   I 
Thrombo-angeitis  obliterans  with  rarefaetive  bone 
changes,  but  without  ma 

'i.  51 
Thrombosis,  arterial,  in  typhus 

of   lateral   and  cavernous   sinuses   oompl 

cerebellar  abso(  58,  ]  imens 

from  (E.  1>.  D.  i 
mi  typhus  fever, 
Thumb,  dislocation  of,  in  child,  aged   9   me 

(B.  Whitchurch  Howell),  i 
Thyocyanin,     application     after      operation     for 

Dupuytren's  contraction,  Orth.  114 
Thyro-fissure  for  removal  of  ai 
Laryng.  24 1 
in   removal  of  vocal  cord   for  intrin-: 

larynx,     hemorrhage    during    or 

Thyroid     and     cricoid     carti 

and     pituitary     gland,     d  tialogy 

.  s 

extract,    administration    in   cat  ,iit*r\ 

tnni 
51 

gland,    enlargement 

Weber),  <  'tin.  57 
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Thyroid     gland,    microscopical     appearances     in 
case  of  lipodystrophia  progressiva,  Child. 
4,  5 
-operations     on,    anaesthesia     in,     after-effects, 
Ancesth.  49 
cardiac  cases,  Ancesth.  50 
discussion  on,  Ancesth.  45-58 
notes  of  cases,  Ancesth.  48,  49 
question  of  safety,  Ancesth.  50 
stages  of,  degree   of  anaesthesia  in.  Ancgsth. 

47 
under     ether     by    intra-tracheal     method, 
Ancesth.  51 
treatment,   with   development   of   sclerodermia, 
Derm.  9 
Thyroidectomy  in  exophthalmic  goitre  (C.  Firmin 

Cuthbert).  Loryng.  104 
Tibia,  cyst  of  head  of  (R.  C.  Elmslie),  Ortli.  222 
fracture  of,  in   case   of   renal   dwarfism,   Child. 

112 
tumour  of  lower  end  of,  secondary  to  tumour  of 
kidney,  Surg.  5 
Tibiae,  congenital  absence  of  (R.  C.  Elmslie),  Orth. 

224 
Tidy,    H.    L. —  Discussion    on    renal    infantilism, 

Child.  123 
Tilley,    H. — Acute    suppurative   inflammation   of 
right  mastoid  infected  from  chronic  right 
antral   empyema  ;    immediate   closure  of 
mastoid  wound  after  application  of  B.I. P., 
Otol.  107 
bilateral  chronic  empyemata  of  frontal  sinuses, 
external  operation  performed  on,  Laryng. 
135 
cbronic   suppuration   in  left  "  attic  "  with  few 
symptoms    while    extensive    suppuration 
found  in  antrum  and  mastoid  cells,  Otol. 
91 
discussion     on     adeno-fibro-myxoma      and     ex- 
ophthalmic goitre,  Laryng.  105 
on  a  method  of  lateral  pharyngotomy,  Laryng. 

196 
on  anaesthesia  in  throat  and  nose  operations, 

Ancesth.  &  La  rung.  10 
on  atresia  of  left  external  auditory  meatus, 

Otol.  162 
on  case  of  Bezold's  mastoiditis,  Otol.  101 
on  case  of  hoarseness,  Laryng.    174 
on  hysterical  deaf-mutism,  Otol.  10.  11 
on  laryngeal  case  for  diagnosis,  Laryng.  116 
on  Larvngo-fissure,  Laryng.  122 
on  latent  sinusitis  in  children,  Laryng.  231 
on  pathology  and  treatment  of  dental  cysts, 

Odont.  106 
on  removal  of  foreign  bodies  from  food  and  ail 

passages,  Lai  yng.  220 
on  sarcoma  of  middle  ear,  Otol.  64 
on   scope  and   utility  of  ossiculectomv,   Otol. 

15 
on  some  anatomical  features  of  the  vestibule 

qoI  previously  recorded,  Otol.  22 
on  tumours  of  eighth  nerve,  Otol.  157 
intratracheal  tumour  removed  by  per-oral  trach- 
eoscopy, /.m  yng.  '.', 

plea  for  bel  ngofoto-rl  oology, 

abstract  of  Presidential  addri 
round-celled  sarcoma  of  the  nares  14  years  after 

operation.  Laryng.  179 
Tinnitus  in  tumours  of  eighth  nerve,  Otol.  146 


Tissue    autolysis,  effect  of  serum  antitrypsin  on, 
experiments  to  determine,  Path.  3S-41 
relation  of,  to  antrypsin,  Path.  6 
Tissues,  solid,  autolysis  of,  Path.  6,  29 
Tod,  Hunter. — Discussion  on  chronic  suppuration 

in  left  "attic,"  Otol.  93 
Todd,  Alan,  H. — Case  of  periosteal  sarcoma  of  the 
clavicle,  clavicle  removed  two  years  ago, 
no  recurrence,  unimpaired  function,  Clin. 
67 
Tongue  and  larynx,  lupus  of,  case  (T.  B.  Layton), 
Laryng.  119 
cancer   of,    treatment   by   copper  alanine,  case 

(J.  Donelan),  Laryng.  118 
epithelioma  of,  with  large  secondary  deposits  in 
cervical   and    sub-lingual   glands   treated 
with    aminopropionate    of    copper,    case 
(J.  Donelan),  Laryng.  12 
fissured,  in  children,  Odont.  55 
"  Tonic  fits,"  occurrence  of  decerebrate  rigidity  in 

man  and,  Neur.  89 
Tonsil,    {'.')    actinomycosis    of    (C.    Potter  and  M. 
Perry),  Laryng.  116 
left,    styloid    process    embedded    in,    specimen, 

Laryng.   61 
Luschka's,  infection  with  meningococcus,  Path. 

74 
polypus    of,   specimen   (H.   B.  Jones),  Laryng. 

184 
sarcoma  of,  treatment  by  radium,  Laryng.  144 
Tonsillectomy  for  rheumatoid  arthritis,  Laryng. 
242 
details  of  cases,  Laryng.  244,  245 
Tonsils  and  fauces,  streptococcal  infection  followed 
by  palatal  paralysis  and  multiple  neuritis, 
Neur.  56 
diseased,  effect  of,  on  the  young,  Otol.  1 
enlarged  and  diseased,  of  cryptic  type,  destroyed 
by  applications  of  escharotic  paste  (London 
paste)  (Irwin  Moore),  Laryng.  20 
enucleated,    autogenous    streptococcal    vaccine 
prepared  from,  treatment  of  lupus  erythe- 
matosus with,  Derm.  94 
enucleation   of,  instruments  used   for    suturing 
pillars  of  fauces  after,  in  case  of  haemorr- 
hage (S.  Scott),  Laryng.  ti 
large,  diphtheria  bacillus  and,  Ejiid.  286 
removal   of,    control    of    hemorrhage   following 
(Irwin  Moore),  Laryng.  9 
operation  for,  anaesthetic  technique  in,  Ancesth. 
&  I. aning.  7 
veins  of,  superficial,  abnormally  large,  case   of 
i.i.  V.  O'Malley),  Laryng.  180 
Tooth.  If.  EL,  C.B.,  C.M.G.—  Discussion  on  surgery 

of  pituitary  gland.  Surg.   16 
Tooth    removed    from    right    secondary   bronchus 

Rose),  Lar,  ng.  163 
Toothplate  impacted  in  oesophagus,  death    from 
perforation  into  aorta.  Larynt 
impacted  in  oesophagus,  death  from  perfora- 
tion into  pleural  cavity,  Laryn 
Topley,  W.  W.  0.-  Some  experiments  bearing  on 
the  local  formation  of  antibodies,    Path. 
1  I  I 
Toxaemia,     bacterial,    and     antitrypsin,     relation 
between  discussed,  Path.  61 
autolysis  of  liver  of  rabbits  with.  Lath.  34,  35 
in. .ii  of,  JobHng'8  theory,   Lath.  60 

causing  thermal  debility .  Bain.  26,  27 
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Toxaemia,  chronic,  associated  with  dental   sepsis 
producing  anemia,  Odont.  13 
naso-pharyngeal,  and  examination  of  swabs   of 
nasopharynx  (A.  Sellers  and  C.  P.  Lapage), 
Child.  L48 
pregnancy,  see  Pregnancy  toxaemia 
reflex  activity  of  spinal  cord  inhibited  by,  after 
hot  injury,  Neur.  23 
Toxic    idiopathies,  relationship  between  hay   and 
other  pollen   fevers,  animal  asthmas,  food 
idiosyncrasies,  bronchial    and    spasmodic 
asthmas,    etc.    (J.    Freeman),    Occ.    Lect. 
L29-148 
Toxins,  formations  of,  in  infection  and  in  anaphy- 
laxis (F.  H.  Teale  and  E.  Bach),  Path.  5 
Trachea     and     bronchi,      diphtheritic    case    of, 
Laryng.  70 
and  larynx,  diphtheria  of,  specimen,  Laryng.  70 
haemorrhages,    multiple,    of,     from     case    of 

septicaemia,  specimen.  Laryng.  70 
syphilis  of,  specimen,  Laryng.  74 
tuberculous  ulceration  of,  specimen,  Laryng. 
73 
atrophic  catarrh  of,  case  (L.  Colledge),  Laryng. 
119 
treatment,  Laryng.  120,  121 
blood   prevented    from    entering,    during   intra- 
tracheal insufflation  of  ether,  AncBsth.  15, 
16 
direct  examination  of,  by  tubes,  anaesthetic  in, 

ng.  9 
foreign  bodies  removed  from.  Laryng.  219 
orange  seed  in,  Laryng.  80 

papilloma  at  bifurcation  of  (W.  Jobson  Home). 
Laryng.  35 
ration   of.  caused   by    suppuration    of  lym- 
phatic gland,   Laryng.  80 
sarcoma  of,  specimen,  Laryng.  82 
syphilitic  stenosis  of  lower  part  of,  Laryng.  82 
Tracheitis  sicca,  Laryng.  120 
Tracheoscopy,  per-oral,  intratracheal  tumour  re- 
moved by  (II.  Tilley),    Laryng.   3 
Tracheotomy  tube,  administration  of  anaesthetic 
through,  in  cancer  of  mouth,  AncBsth.  13 
retained,  child  Buffering  from  (W.  D.  Banner), 
Laryng.  1  18 
busing  perforation  of  innominate  artery 

in  child,   Laryi. 

Trafalgar.  Battle  of  (.1805),  casualties  tabulated, 

War  10 
Transformer  current.,  efficiency,  defective,  cause 
.  78,  79 

efficiency,  tabulated  figures,   Electr.  107, 

108 
Transformers,  high-tension,  alternating-current, 

breakdown,  security  against,   Electr.   102 

closed  cirouit,  Electr.  101 
efficiency  of,  as  used  for  X-ray  purpose 
Morton),  /■'<<.  tr.  74 
compared  with   induction   coil,  disoussion, 
.   LOS  LSI 
for  X-ray  work. 

interrupterless,  advantagi  -  ,  101 

potential  difference  wave  w  ith,  /  I   tr.  97 

ratine  0f,  Electr.  101 

Snook  type,  improvements  in,  '.  81, 

82 

wave  mi  ...  L01 


Transformers,  high-tension,  use   in   conjunction 
with  Coolidge  tube,  Electr.  84. 
with    rectifier   and   condenser  described, 
9-112 
value  of. 

curves  of,  Electr.  100,  101 
wave-form,  improvements  in,  suggested, Electr. 

quality  required.  Electr.  102 
weak  points  of 

X-ray   tube  energized   by,   percentage  of  useful 
rays  from,    /.  ■    tr.  79 
Trauma,  tumour-  of  i  igbtfa  nerve,  and,  I  'ol.  139 
Trench  fever,  carrier 
conveyance  to  Euro] 
dia-_  .  ^1 

by  hyperalgesio  skin  area 
epidemic,  in  Poland  (19 
epidemics  of,  factors  in  causation. 

on  many  war  fronts  (191' 
epidemiology    and   endemioloo  By  am 

and  LI.  Lloyd) 
experimental  production  bv  means  of  lice. 

7-11,  13-16 
in  Egypt,  Epid.  2,  2J 
manifestations  of,  I 
notification  of,  Epid.  21 
rare  in  Naval  Service, 
Rickettsia    bodies    connected    with,    described, 

d.  23 
seasonal  incidence.  Epid.  12 
spread  of,  by  lici 

mode  of,  Epid.  2.  L6, 
synonyms  for.  Kind.  1 

tran. -mission    by   direct    inocul  blood, 

27 
Trichiniasis,  urticaria  in,  < 
Trichloracetic     acid,    application    to    pigmented 

Lea,  Derm.  31 
Trichotillomania 
Trinidad,  varioloid  varicella 
Trinitrotoluene  poisonii  _. 

162 
Trophcedenia  5.  A.  Kinniei 

familial  oases,  raril 
Trotter,  W. — A  method  of  .  otomy 

for   exposure    of    large    _  I    epi- 

1  irvi 
closure  of  openings  in  the  bkuU  grafts, 

.  31 
shell  wound  of  head.  1915;  per 

four    ve.e  ree   open 

skull   "and    dura     ii 
contusion  of  brain  found;  relief  of 
ache, 
and  sir  StClair  Thomson.-  -W 

yean  •  ,iec^ 

Trypsin,  direct  action  of  at 

unit  of,  determinant 
Tryptophane, 
Tuberculosis 
acapl 

and  syphilis, 

death-    fl 

■.  'lytic  jaundice    ' 
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Tuberculosis,    laryngeal,    case    of     (?),    Lari/ng. 
169 
meningitis  in,  Otol.  45 
of  adrenals  in  association  with  tuberculous  caries 

of  cervical  vertebrae,  Laryng.  60 
well-marked,  of  larynx  ;  spontaneous  cicatriza- 
tion of,  with  general  treatment  only  (Sir 
StOlair  Thomson),  Laryng.  31 
Tuberculous  disease  of  heart,  primary,  extensive 
(T.  H.  and  H.  O.  Guuewardene),  Child. 
38 
lesions,  set  up  by  infected  glands,  Odont.  45 
spine,  case  of  (A.  W.  Sheen),  Clin.  90 
ulceration  of  larynx,  Laryng.  73 
and  trachea,  Laryng.  73 
Tumour  of  rectum,  villous,  specimen,  Surg.  197 
of  stomach,  pedunculated,  specimen,  Surg.  189, 
190 
villous,  specimen,  Stirg.  193 
Tumours,    growth    of,    some    points    concerning 
(Presidential  Address),  (J.  D.    Malcolm), 
Obst.  212-219 

tissue  stimulation  favouring,  Obst.  217 
of  eighth  nerve,  Otol.  109-161 
Turnbull,  H.  M. — Microscopical  report  on  case  of 

lipodystrophia  progressiva,  Child.  3,  5 
Turner,    A.    Logan. — Carcinoma    of    post-cricoid 
region    and    upper    end    of     oesophagus, 
Laryng.  199 
statistics  bearing  upon  the  sex  and  age-incidence 
of   carcinoma    of    the    post-cricoid    area, 
with     notes     ou     the    duration     of     the 
symptoms  in  these  cases,  Laryng.  15 
Turner,    F.   A. — Discussion   on    apparent   rate  of 
disappearance  of  diphtheria  bacilli   from 
throat,   Epid.   287 
Turner,    G.   Grey. — Discussion   on   diverticulitis, 
Proct.  68 
on    remote   results   of   surgical   treatment   of 
gastric  and  duodenal  ulcers,  Surg.  157 
specimens  of  diverticulitis,  Proct.  72 
Turner,  H.  Watson. — Chronic  infective  osteitis  of 

maxilke  in  a  male,  aged  40,  Odont.  64 
Turner,    J.    G. — Discussion   on   dental   sepsis   in 
children,    Odont.   55 
pathology   and    treatment    of    dental    cysts, 
Odont.  97 
Turner.    P. — Case   of    sarcoma    of    the    scapula-, 
Clin.  19 
fracture   of    left    humerus,    non-union    (pseudo- 
arthrosis) after  34  years,  Clin.  87 
Turner.    1'.  D. — Accidental  rupture  of  pedicle  of 

calcified  fibroid,  Obst.  186 
Turner,   \V.   Aldren,  G.B.  — Influence  of     psycho- 
gen  ii  in   nervous  disorders  (Presi- 
ded ial  addr  ss),  Xcttr.  1-16 
Turrell,     W.     .1.      Discussion     on     treatment     of 
muscle    by    artificial  stimulation,    / 
58 
Bimple  foot  switch  for  use  in  eleotro  diagnoses, 

Turtle,   G.  de   Bee.     Case  of  unilateral  sweating, 

CI, i. 
two   cases   of   unilateral  I    the  face, 

CI  in.  28 
Tympanic     membrane,    destruction    of,    b 

fluid  (L.  Oolledge),  I  Hoi.  L68 
Tympanum,    epithelioma    of    external    auditory 


Typhoid  fever,  danger   of,  aggravated    by   dental 
sepsis,  Odont.  43 
in  former  wars,  statistics  relating  to,  War  17 
in  Macedonian  campaign,  incidence  small,  Occ. 
Led.  88 
in  Serbia,  low  incidence  (1915),  Epid.  149 
sanitary  measures  against  (1915),  Epid.  132 
group  of  diseases,  prevention  on  active  service, 

War  16-18 
ulceration  and  necrosis  of  larynx,  Laryng.  71-73 
ulceration  of  larynx,  Laryng.  70,  71 
Typhus  and  relapsing  fevers,  aetiology,  Med.  59 
association  between,  Med.  66 
carriers  of  infection  other  than  lice,  Med.  65 
channels  of  infection,  Med.  65 
climatic  conditions,  overcrowding,  filth,  famine 

and  distress,  causes  of  infection,  Med.  61 
distribution   in  northern  and  southern    Serbia, 

(March  27,  1915).  Epid.  88 
epidemics,  associated,  Epid.  21 
in  Ireland  epidemic  (1847-48),  comparison  with 

Serbian  epidemic  (1915),  Epid.  69,  73-75 
in   Mesopotamia   and   Northern  Persia  (W.  H. 

Willcox),  Med.  59 
lice  as  infecting  agency,  Med.  60 
numbers  of  cases  admitted  into  Glasgow  Royal 

Infirmary  (1847),  Epid.  69,  73-75 
in  Serbia,  epidemics  (1915)  (W.  Hunter),  Epid. 
29-158 
clinical  problem,  Epid.  51,  52 
conditions   on    arrival   of  Mission   in   Serbia, 

Epid.  42,  43 
course  of,  charts  showing,  Epid.  44,  45 

effect  of  suspension  of   railway   traffic   and 
stoppage  of  leave  on,  Epid.  59 
data,  character  of,  Epid.  32 
deaths  (April  14- June  4),  chart  showing,  Epid. 

100 
disinfectant  measures  employed,  Epid.  55,  56, 

132,  135 
general  measures  against,  Epid.  132-135 
hospital  and  sanitary  measures  against,  Epid. 

136.  142 
insanitary  conditions  in  hospitals,  Epid.  49,  50 
laboratory  work,  Epid.  138 
military  circumstances  preceding,  Epid.  37 
number  and  distribution  of  cases  in  forty-two 

hospital  centres  in  Serbia,  Epid.  46,  47 
object   and  effect  of   Mladenovac  disinfecting 
and  quarantine  station,  Epid.  117-126,131 
origin  and  spread,  Epid.  39 
outbreak,  Epid.  39 

preventive  measures  against,  Epid.  53,  54 
summary  of,  objects  and  results,  Epid.  60, 
61 
recurrence  of  infection,  Epid.  152 
spread  of,  by  lice,  Epid.  58,  54 
by  railway  8}  stem,   Epid.  57 
preventive  measures  for  army,  Epid.  5 
fever     and    dysentery     epidemics    in     Warsaw, 
weekly,  notifications,  Epid.  268 
at  K  i  niMi  talitj  .  /'.'/■ 

baoteriologj  of  (J.  0.  G.  Ledingham),  Med.  81 
cases   admitted    to    London    Fever    Hospital 
(1864),  Epid.  12 
(1868  65),  Epid.  69,  7:i-7.r- 
in. sis,  Idea.  7.0 
epidemic  in  Galicia (1916-18),  oases,  deaths  and 
fatalil  ie    per  cent.,  Epi  i 
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Typhus  fever  epidemic  in  Poland  (1916-19),  Epid. 
261-276 
prophylaxis  against,  Epid.  273 
seasonal  prevalence,  Epid.  26)9 
epidemics    in    Congress    Poland   and   Galicia 
(1916-19),  case  mortality,  Epid.  270 
(1916-18),   cases,  deaths   and   fatalities  per 
cent.,  Epid.  263 
epidemics  in  Warsaw,  1917-19,  Epid.  264-266 
age-incidence,  Epid.  266 
fatality   among  Jews  and  Christians  com- 
pared, Epid.  265 
epidemics  in   Zawiercie  (1916-18),  Epid.  266, 

267 
followed    by  atrophy  of   muscles    of  shoulder 

girdle,  Ncur.  60 
followed  by  multiple  neuritis,  Ncur.  60 
from    louse    bites,    experimental    inoculation 

(chart  of),  Med.  61 
immunity  after  attack,  Epid.  276 
in    England,  epidemic    (1863-65),  comparison 
with    Serbian  epidemic  (1915),    Epid.  69, 
73-75 
Macedonian  campaign,  Occ.  1  ,ect.  95 

complications  and  sequelae,  Occ.  Lect.  96 
in   Mesopotamia,  incidence  of   (charts),  Med. 
62,  63 
mortality  statistics,  Med.  70 
in  Serbia  epidemic  (1915),  break  in,  followed 
by  recrudescence  on  resumption  of  traffic, 
Epid.  68 
comparison  of    figures    with  previous  great 

epidemics,  Epid.  68,  69,  73-75 
course  oi  '  65,  70.  71.  76-83,  91-95 

effect  of  resumption  of  railway  traffic  on, 

66,  109-117,  HO,  141 
(1915)    effect    of    suspension    of    railway 

traffic  orr,  Epid.  108 
in   civilian    areas,  chart    showing,    Epid. 

07 
in    different    war    areas,    chart   showing, 
Epid.  96 
increased  admissions  to  hospitals  following 

return  of  refugees,  Epid.  67 
number  of  cases  in  armies  detained  in  field 

ambulances,  chart  showing,  Epid.  101 
number   of   eases  in  war  territories  and  in 
whole  of  Serbia,  chart  showing,  Epid.  98 
total  admissions  into  hospitals  and  deaths 
(April   1  l-Mav  31,  1915),  Epid.   100,  102, 
103 
unique  features  of,  Epid.  75 
incubation  fever  of,  Med.  70 
isolation  of  cases  and  disinfection  of  contacts, 

Med.  si 
mode  of  spread,  Epid.  269 
prevalence     in      Poland    (1916-19),     CaUSOS    of. 

Epid,  270 
prophylaxis  against,  Epid.  275 
Rickettsia   bodies  oonneoted   with,  desoribed, 

d.  23 
spread  of,  by  lioe,   !  274,  275 

symptoms,  Med.  70 
treatment .    lied.  75 

virus  of,  means  by  which  it  is  conveyed  I 
Arkwright),  Med.  87 
bibliography  and  references,  fcfi      94,96 
Tyson.  W.  I      I  ases of  hon-nephritio albuminuria, 
Med.  L08 


Ulcer,    rodent,    generalized,    case   of   (A.    If.    H. 

Gray j,   Derm.  OH 
Ulna,    absence,    congenital,    of    (A.     S.    Blundell 
Bankart),  Orth.  211 
>tippled  appearance  of,  in  case  of  renal  dwarfism, 

Chili.  112 
and  radius,  partial  fracture  of,  case  (Catherine 
Chisholm).  Child.  161 
Ulnar  nerve,  secondary  suture  of,  charts  of  res 

j,  83 
Ultra-Yiolet  radiation  ;  see  under  Radiation 
Umbilical   cord,   length    of,    in    cases    of    retro- 

placental  hemorrhage,  Obst.   164 
Uneducated,  the,  discipline  of  sport  misunderstood 

among,  Occ.  Lect.  25 
United    Services,    physical    training    conference, 

discussion   at,   Occ. 
University  College  Hospital,  museum  of,  specimen 

from.  Surg.  200 
Ureteric    orifice,    involvement    of,    in    Billut 
hamatobia  infestation,  l  ^.5 

Urethral  pain  in  Bilhargia  hamatobia  infestation, 

Occ.  Lect.  4 
Urinary  tract,  bodo-like   flagellate  persisting  in, 
for  five  years,  urine  remaining  bacterio- 
logically"  sterile    throughout    (A.    Powell 
and  A.  J.   Kohiyan,   Path.  1 
Urine,  condition  of,  in  case  of  high  ammonia  co- 
efficient,  Obst.  143-146 
globulin  in,  Roberts"  test  for,  Med.  98 
human,    experimental     administration,    thera- 
peutic action.  Bah 
in  case  of  diabetes  insipidus,  effect  of  pituitary 

act  on,  Therap.  98 
protein  in,  Med.  97 
rapid   darkening  of,    in    blackwater    feve 

Lect.  7  1 
suppression  in  blackwater  fovea . 
turbid,    unusual    form    of,    da  'ice   of 

lecithin-globulin  (11.   Bat        - 
105 
Urticaria    ab    ingestis    follows  orrhoei 

dermatitis   of    unusual    -  -.    \\. 

Sequeira).  Da 
aloue,  accompanying  bill' 
and  fever,  in   early  - 

0.   7 
and    pvrexia    accompanving    bilha> 

Lect.  3 
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Uterus,  cervix,  carcinoma  of,  advanced, Wertheirrrs 
hysterectomy  for,  made    possible   by  use 
of  radium,  Obst.  191 
parity  as  predisposing  cause  of,  Obst.  5 
polypus  of,  followed  by  cancer  of  uterus,  Obst. 
4 
fibromyo-lipoma  of,  report  on,  Obst.  136 
fibromyoma  of,  fatty  degeneration  of,  report  on, 

Obst.  136 
gravid,  retroverted,  rupture  of  bladder  associated 

with,  Obst.  159 
inversion  of,  nine  cases   (Herbert  R.  Spencer), 
Obst.  20 
puerperal,  chronic,  uncomplicated,  undergoing 
involution,  Obst.  36 
laceration  of,  recurrent  haemorrhage  for,  treated 
by  blood  transfusion   and   hysterectomy, 
Obst.  161 
paralysis    of,    in    utero-placental    haemorrhage, 

Obst.  168 
pre-cancerous  (F.  J.  McCann),  Obst.  3 
puerperal,  infected  fibromyoma  of,  with  general 
peritonitis,  Obst.  134 
inversion  of,  Obst.  20-26,  32 

chronic,  treatment,  Obst.  33,  37 
due  to  myoma,  Obst.  20,  26-28,  35 
due  to  sarcoma.  Obst.  20,  30,  35 
treatment  by  Aveling's  repositor,   Obst.  32, 
33,  37 
removal     of,     for     conditions     presumed     pre- 
cancerous,   deprecated,    Obst.    10-12 
for  pre  cancerous  conditions,  Obst.  6-8,  12,  13 
rupture  of,  spontaneous,  following  administra- 
tion of  pituitary  extract,  case,  Obst.  205 
treatment  by  gauze  packing,  recovery;  Obst. 
188 


Yaccination  and  re-vaccination  in  small-pox  and 

and  alastrim,  Epid.  252 
Yaccine,  pollen,  Occ.  Lect.  135 

streptococcal,     autogenous,     from      enucleated 

tonsils,  lupus  erythematosus  treated  with. 

Derm.  94 
(tissue),  case  of  leprosy  demonstrating  value  of 

(A.  W.  Williams),  Derm.  50 
Yaccines  in  treatment  of  gonorrhceal  iritis,  Ophtli. 

46 

of  hay  fever,  Occ.  Led.  134,  135 
lied   bj  Royal  Army  Medical  College,  War  17 
"Vagal    attacks"    in    tumours   of   eighth  nerve, 

Otol    L48 
Vagina,  rupture  of,  during  labour,  two  cases  of 

(A.  C.  Palmer).  Obst.  151 
Yalyevo,  spread  of   Serbian  epidemics  of  typhus 

and  relapsing  fever  from,  h'.jiid.  40 
van  Buren's  disease,  Derm.  110 
van    Ermenghem,    discoverer    of    new   botulism, 

Epict.  161 
van't  Hoff  and   Arrhenius,  law  of,  defined,  Bain. 

•2\ 

van  Nuys,  case  of  Malm's  syndrome,  Med.  12,  13 
Varicella,  varioloid,  in  Trinidad,  Epid.  256 
Yarix,  mal,    oi    cavernous   sinus  (M.    I,. 

Hepburn),  Ovhth.  81 
Vegetable    hairs    in    appendicular    concretions, 

Path,  i  i  i 
Vegetables  obtainable  in   Baghdad  area,  Therap. 

20 


Yeldt   sore,  case   of,   cured  by   injection   of  anti- 
diphtheritic  serum,  Derm.  48 
desert  sore  identical  with,  Neur.  57 
Yentricular  band,  phonation  in  case  of  hoarseness, 
(Sir  J.  D.  Dundas-Grant),  Laryncj.  41 
right,  vocal  cord  and  pyriform  sinus,  infiltration 
of,  ?  malignant  (W.  H.  Jewell),  Laryng.  40 
Yernon    Harcourt    apparatus,    iutra-tracheal   in- 
sufflation of  chloroform  by,  Amssth.26,21 
Yertebra,    lumbar,    acute    osteo-myelitis    of    (A. 

Evans),  Clin.  83 
Yertebrae,  cervical  and  dorsal,  tuberculous  caries 
of,  Laryng.  60 
tuberculous  caries  of,  associated   with  tuber- 
culosis of  adrenals,  Laryng.  60 
fifth  and  sixth,  dislocation  between,  case  (S.  A. 
Kinnier  Wilson),  Clin.  7 
Yertigo,  ?  case  of  (W.  M.  Mollison),  Otol.  163 
in   conjunction  with   previous   radical   mastoid 

operation  (W.  M.  Mollison),  Otol.  12 
spontaneous,  in  tumours  of  eighth  nerve,  Otol. 
150 
Vestibular    function,    note    on    (D.    McKenzie), 
Otol.  79 
nerve,  destruction  of,  with  partial  destruction  of 
auditory  nerve,  blow  on  mastoid  process 
causing,  Otol.  102 
reactions,  impaired,  facial  paralysis  with  nerve 

deafness  and,  Otol.  82 
tests  for  functional  deafness,  Otol.  9 
Vestibule,  anatomical  features  of,  not  previously 
recorded  (Albert  A.  Gray),  Otol.  17 
conditions   of,    in   cases   of    tumour   of    eighth 
nerve,  Otol.  115,  119, 124, 133,  134, 137, 150 
Vick,  R.    M. — Discussion  on    application    of    war 

methods  to  civil  practice,  Clin.  45 
Victoria,  acute  encephalomyelitis  in,  Epid.  189 
Yinum  ammoniale,  in  atrophic  catarrh  of  trachea, 

Laryng.  120 
Viol's  method  of  administration  of  radium,  Obst. 

197 
Yirus  of  typhus  fever,  means  by  which  it  is  con- 
veyed (J.  A.  Arkwright)',  Med.  87 
Yision,  disturbances  of,  intracranial  extension  of 
pituitary  tumours  with,  Surg.  38 
effects  of  operation  for  pituitary  tumours  upon, 

Surg.  44,  45 
failure  of,  in  cases  of  pituitary  tumour  operated 

on,  Surg.  42-44 
fields  of,   in  gunshot   wound  in    occipital  lobe, 

Ophth.  40 
improvement   in,    following   thyroid    extract   in 

cases  of  pituitary  tumour,  Sv/rg.  50,  51 
recovery    of,    possibility   in   cases    of    pituitary 
tumour,  Surg.  50 
Yital  process,  conception  of  disease  as,  Epid.  110, 

160 
Yitamines  (accessory  food  factors)  importance  of, 
in     feeding     "f     infants,      discussion     on, 

Child.  90  '.u 

experimental  result, s,  Child.  61-69 

and  scurvy,  Med.   is 

antirachitic    accessory    Eaotor,    importance    in 

feeding  of  obildren,  ( 'hild.  73 
relation    t"  energy  bearing  portions  of  diet, 

Child.  ('.5 

antiscorbutic,  Tlicra/>.  26 

dietetic  experiment    with,  Therap.  26,  27 
in  seeds  on  germination,  Therap.  2.r» 
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Yitamines  connected  with  fats,  influence  of,  prin- 
cipal factor  concerned  in  prevention  of 
rickets,  Therap.  3 

fat  soluble,  Therap.  23,  26 

deficiency  in  diet,  producing  xerophthalmia, 
Therap.  5 

function     probably     connected     with     internal 
secretions,  Therap.  I 

hypothesis,  present  Btage  of,  Therap.  1,  2 

research  work  at  Lister  Institute  with  regard  to, 
Child.  88-90;  Therap.  25-30 

scurvy,   II  a 

Sub-Committee  of  Medical  Research  Committee, 
report,  criticized.  Child.  78-82 
Vitiligo    with    centra]    pigmented    moles    (J.    L. 

Bunch),  Derm.  148 
Vocal  cord,   mobilitj  of,  impaired,   in   diagnosis 
anil  prognosis  of  intrinsic  cancer  of  larynx, 
Laryng.  203 

cords,  papilloniata  upon,  Laryng.  75 

ventricular  band  and  pyriform  sinus,  infiltration 
of,  ?  malignant  (W.  II.  Jewell),  Laryng. 
40 
Voltage  curves  from  coil  current,  and  from  trans- 
former contrasted,  Electr.  76,  77 
Yomiting  iu  case  of  cesophagectasis  in  infant, 
Child.  48,  49 

persistent,  in  case" of  high  ammonia  coefficient, 
Obst.  1 12 

under  intratracheal   insufflation  of  chloroform, 
Aiin-slh.  34 


Waggett,    J1'..    B, — Discussion   on   child   suffering 

from  retained  tracheotomy  tube,  Laryng. 

148 
on  frontal  sinus  operation,  Laryng.  141 
on  la rvn ^-stroboscope,  Laryng.  131 
on  sarooma  and  endothelioma  of  aas  i-pharynx 

treated  by  radium,  Laryng.  1 4 * » 
Walking  difficulty  of,  in  tumours  of  eighth  nerve, 

O1ol.  147' 
Wallace,  Sir  0.,  K.O.M.G. — Discussion  on  applica- 
tion of  war  methods  to  civil  prai  bice,  Clin. 

46 
Wallace,   J.   Sim,  cause   of    anaemia    in    dental 

sepsis,  quoted,   Odont.  48 
Wallace,  W.—  The  Corning  daylighl  filter,  Ophth. 

87 
Waller,  A.  D.,  P.R.S.    -Discussion  on  plant  and 

animal  response,  '  '<  c.  Led.  l-i 
gravimetric  systems  in  delivery  of  chloroform, 

Ancssth.  28  31 
measurement  of   human   emotion    an  1   of    its 

voluntary  control,   Oce.    I. at.    II 
Wallis,   R.  1 1.  Mackenzie.     Disoussion  on  case  of 

high  ammonia  coefficient,  Obst    146 
on  treatmenl    and   management   of   diseases 

due     to    dietetic    deficiencies,     Therap. 

22 
non-nephritic  albuminuria,  Med.  '.>»'> 
Walshe,  P,  M,  R.     Forms  of  peripheral  neuritis 

anion-     troops    Berving    with    Egyptian 

Expedil lonai-N       \:o<:.  e,      I'M')  19, 

io  60 
Walton,  A    .1.     DisousBion  on  remote   resulta  of 

surgical  treatment  of  gastric  and  duodenal 

ulcers,  Surg.  L76 


War  conditions,  epil<  ig  from,  rare,  Neur. 

10 
methods,  application  of,  to  civil  practice  (Presi- 
dential  address),  iSir  Anthony  Bowlby), 

Clii- 
in  civil  practice,  Clin.  42 

and    jaw,  for    intra- 

tracheal    iii.-.ufHation     of     etber     under, 
Anasth.   12 
War  (The).  19]  -red  with 

that  in  other  cam]  r  30 

cause  of    breakdown   of    induction   coil  during, 
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deaths    in    other    campaigns,     Wa 
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killed  in,  percei  pared  with 
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. 
physical    training   in   Royal    N 
Lect.  20 
during,  Occ.  I.ect.  20,  21 
study  of  clinically  a;  |  .tcome 

of.  Neur.  3 
total  killed  or  died  of  wound - 
War  30 
Ward,    <L     Anaemia   of    the  jaundice 

group,  Med.  1-21 
Warfare!  adaptation  to  good  i  mental 

health,   for   long   periods    during,   Neur. 
11 
Warm-blooded    animals,   h<  g    mech- 

anism p  issi  ssed     y. 
Warsaw,  typhus  fever  and  dy- 
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Watson-Williams,  P. — Discussion  on  oesophageal 

obstruction,  Laryng.  215 
discussion  on  stenosis  of  meatus,  Otol.  66 
labyrinthitis,  diffuse  purulent  meningitis,  laby- 

rinthectomy,  Otol.  73 
latent  sinusitis  in  children,  Laryng.  228 
Wave  curves  of  high-tension  transformers,  Electr. 

100,  101 
forms,  alternator,  Electr.  97 

for  transformers,  improvements  in,  suggested, 

Electr.  98 
Webb,  C.  H.  Shorney. — Case  of  primary  chancre 

of  anus.  Proct.  246 
Weber,  P.  Parkes. — Chronic  fibroid  subcutaneous 

syphiloinata     of     legs,    associated     with 

chronic  peri-urethral  induration  of  penis, 

Derm.  105 
discussion  on  acanthosis  nigricans,  Derm.  116 
on   apparent   diphtheroid   infection    of    skin, 

Derm.  48 
on  case  for  diagnosis,  Derm.  67  ;  Child.  134 
on  case  of  adenoma  sebaceum,  Derm.  100 
on   cases   of    anaemia   with   enlarged    spleen, 

Child.   106 
on  case  of  acute  lupus  erythematosus,  Derm. 

87 
on  case  of  cirrhosis  of  liver  and  spleen,  Child. 

41 
on  case  of  hemi-hypertrophy,  Child.  100 
on  case  of  hysterical  antesthesia  of  eyeballs, 

with  voluntary  regurgitation  of  stomach 

contents,  Clin.  82 
on  case  of  leukaemia  with  scalp  nodules,  Child. 

17 
on  case  of  lipodystrophia,  Child.  6 
on  case  of  malignant  endocarditis,  Clin.  71 
on  case  of  morphcea,  Derm.  62 
on  case  of  mycosis  fungoides,  Derm.  34,  92 
on  case  of  onychotrophia,  Derm.  8 
on  case  of  oxycephaly,  Child.  137 
on  case  of  spkuomegalic  cirrhosis,  Child.  23, 

24 
on  case  of  trophcedema,  Clin.  8 
on    case   of   vitiligo   with    central   pigmented 

moles,  Derm.  149 
on  chronic  jaundice  resulting  from  congenital 

defect  of  bile-ducts,  Child.  32 
on  cirsoid  aneurysm,  Clin.  26 
on  diabetes  insipidus,  Therap.  98 
on  enlargement  of  cervical  lymphatic,  glands 

in  case  of  congenital  syphilis,  Child.  8 
on  extensive   primary  tuberculous  disease  of 

hearl     I  'hild.  39 
on  family  osteo-arthritis,  Child.  29 
on  measurement  of  human  emotion,  ( >a  .  Led. 

51 
on  multiple  pigmented  haemorrhagic  sarcoma 

(?),  case  for  diagnosis,  Derm.  4 
on  oesophagectasis  in  infant,  Child.  47 
on      p"lii,-r!irephaliti9     affecting     mid-brain, 

Child.    55 
on  renal  infantilism,  Chihl.  122 
on  rheumatoid  arthritis  with  nodules,  Child. 

L03 
on  sclerodactylia  with  Raynaud's  phenomena 

I  necrosis,  <  'hild.  '■  I 
on  so-called  "  mult  ipi   hi  una," 

Derm.  181 
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Weber,  F.  Parkes. — Discussion   on  two   cases  of 
congenital  heart  disease,  Cliild.  140 
on  two  cases  of  unilateral    sweating  of  face, 

Clin.  29 
on  uncommon  form  of  erythema,  Derm.  102 
on   unilaterally  distributed  molluscum  fibro- 

sum  tumours,  Derm.  10 
on  von  Recklinghausen's  disease  with  acrome- 
galy, Derm.  26 
lepra;  sequel  to  case  shown  on  June  21,  1917, 

Derm.  12 
myxcedema,  with  high  blood-pressure,  preceded 
by  enlargement  of  thyroid  glands,  Clin^ 
57 
pityriasis  rubra  pilaris  (generalized  form),  Clin. 

59 
suprarenal  sarcoma  of  Robert   Hutchison  type, 

Child.  123 
the  r61e  of  health  resorts  in  the  State  and  their 
use    as    "Temples    of    iEsculapius "    for 
diagnosis  and  treatment  of   chronic   and 
functional  diseases,  Bain.  1 
unilateral   dwarfism   of    limbs    connected   with 

congenital  chondromata,  Clin.  54 
and  Gunewardene,  T.  H.— Sequel  of  the  case  of 
lipodystrophia     progressiva,      shown     on 
January  24,  1919,  Child.  1 
Weight,  effect  of   radiations  on,  in  treatment   of 

exophthalmic  goitre,  Electr.  139 
Weil-Felix  reaction  in  typhus  fever,  Dec.  Led.  96  ;. 

Med.  84 
Wertheim's  hysterectomy,  difficulties  of,  after  use 
of  radium,  Ohst.  195 
for  advanced  carcinoma  of  cervix  made  possible 
by  use  of  radium,  Obst.  191 
West,    C.    E.—  Discussion    on   nieuingitic   neuro- 

labyrinthitis,  Otol.  59 
West  Indies  Squadron,  means  employed  for  pre- 
vention of  malaria  in  (1797),  War  3 
Westmacott,  P.  H. — Discussion  on  latent  sinusitis 

in  children,  Laryng.  231 
Westminster  Hospital,  museum  of,  exhibition  of 

specimens  from,  Surg.  189 
Whale,  bottle-nosed,  mandible  of,  Hunter's  speci- 
men, Odont.  4,  5 
Whale,    H.    Lawsou. — Caso   of   pituitary   tumour 
showing    very    great   improvement    after 
operation,  Clin.  29 
of  rhinoplasty,  Laryng.  114 
discussion    on    atresia  of  left  external  auditory 
meatus,  Otol.  162 
on    fish-bone    causing     mediastinal     abscess, 

Laryng.  27 
on  frontal  sinus  suppuration,   Laryng.  Ml 
on  nasal  deformities  I  reated  by  transplantation 
of  costal  cartilage,  Laryng.  17.r:.  176 
perithelioma-  (alveolar  sarcoma)  of  frontal  bone, 

La/ryng.  113 
per-nasal  daoryooystostomy,  Laryng.  284 
tumour  of  external  nose,  degenerative  adenoma 
of  lachrymal  duct,  Laryng.  172 
Wheat-germ,  in  prevention  of  beri-beri  in  armies, 

Therap.  25 
White  oorpuscle-forming  tissue,  drugs  damaging, 
inoculation  into  rabbil  to  determine  anti- 
tryptic  titre,  Path.  58 
White,  Sir  W.  Hale.  Discussion  on  value  of 
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Whitelocke,  R.  H.  Anglin. — Appendicectomy  by  a 
new     route,     and     simplified    procedure, 
Surg.  129-140 
White-spot  disease,  case  (Haldin  Davis),  Derm.  9 
case,  complicated  by  myxoedema,  Derm.  9 
so-called,  ease  of  (f'r.  1'enieti,  Derm.  100 
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